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SURGEEY; 

ITS 

THEOKY  AND  PEACTICE. 


SECTION  I. 
General  Pathology  op  Surgical  Diseases. 
INFLAMMATION. 

Introduction. — Inflammation  is  the  succession  of  changes  which 
occurs  in  a  living  tissue  when  it  is  injured,  provided  that  the 
injury  is  not  of  such  a  degree  as  at  once  to  destroy  its  structure  and 
vitality.    It  is  a  process  combining  degeneration  and  regeneration  : 
on  the  one  hand,  a  degeneration  of  cells  and  tissues,  with  a 
pathological  exudation  from  the  blood-vessels;  and  on  the  other, 
a  regeneration  of   cells  and  tissues,  with  an  absorption  of  the 
exudation     The  degeneration  is  the  first  result  of  the  injury, 
and  varies  in  extent  according  to  the  kind  of  injury  causing  it, 
but  is  always  harmful,  and,  so  far,  antagonistic  to  the  regeneration, 
which  is  beneficial  as  tending  to  repair  the  results  of  the  injury. 
Here  the  word  "injury  "  includes  all  the  causes  of  inflammation  (see 
p.  10).    If  the  cause  quickly  ceases  to  be  operative,  the  inflamma- 
tion may  end  by  leaving  the  tissues  apparently  normal  (see  Resoltition, 
p.  14),  or  by  replacing  degenerated  cells  and  tissues  by  new  ones 
derived  from  the  fixed,  previously  existing  cells  of  the  tissues, 
notably  the  connective-tissue  cells,  so  that  a  scar  is  formed  (see 
Repair,  p.  6).    If  the  cause  be  an  active  one,  as  when  due  to 
certain  micro-organisms,  there  is  such  a  rapid  death  of  cells  and 
tissues,  and  so  much  pathological  exudation,  that  a  creamy  fluid,  pus, 
in  a  cavity,  abscess,  is  produced  (see  Suppuration,  p.  19).     Or  if  this 
process  occurs  on  the  surface  of  the  skin  or  of  a  mucous  membrane, 
It  is  spoken  of  as  ulceration  (see  p.  29).    When  the  injury,  or  the 
inflammation  resulting  from  the  injury,  is  very  severe,  there  follows 
death  of  the  tissue  in  masses,  gangrene  of  soft  parts  (see  Gangrene, 
P-  40),  and  necrosis  of  bone  (see  Diseases  of  Bone,  pp.  319,  323). 
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When  the  cause  remains  chronically  active  {Chronic  inflammation, 
see  p.  17),  degeneration  and  regeneration  continue,  the  latter  often 
indeed  going  on  to  fibrous  thickening  in  excess  of  that  useful  for 
repair. 

A  clean-cut  wound,  involving  simply  a  division  of  the  continuity 
of  the  tissues,  is  followed  by  very  little  cell  and  tissue  degeneration 
and  pathological  exudation,  so  long  as  the  causes  of  suppuration, 
especially  the  pyogenic  micro-organisms,  are  prevented  by  the  methods 
introduced  by  Lord  Lister  (see  Wounds,  pp.  48,  177)  from  becoming 
active.  Thus  the  inflammation  leading  to  the  repair  of  such  a  wound 
is  one  mainly  of  cell  and  tissue  regeneration. 

Inflammations  of  a  special  character  are  set  up  by  vario\is 
organisms  (see  Infective  Organisms,  p.  57),  the  character  varying 
with  the  organism. 

Whilst  inflammation  includes  regeneration  by  cell-proliferation, 
and  whereas  in  chronic  inflammation  the  cell-proliferation  may 
continue  beyond  that  useful  for  repair,  yet  the  continuous  cell- 
proliferation  which  characterises  neiv  growths  or  tumours  proper, 
whether  benign  or  malignant  (see  Tumours,  p.  116),  is  not  at 
present  regarded  as  similar  to  the  process  of  inflammation  either  in  its 
causation  or  in  its  course.  However,  these  new  growths,  by  the 
products  of  their  excretion  and  degeneration,  act  as  a  cause  of 
inflammation. 

Naked-eye  outlines  of  the  process  of  inflammation, — 

Inflammation  may  occur  anywhere  in  the  body,  and  in  whatever 
tissue  or  organ  it  occurs,  whether  on  the  surface  of  the  skin  or  of  a 
serous  or  mucous  membrane,  or  in  a  deep  organ,  in  a  tissue  vascular 
or  non-vascular,  hard  or  soft,  the  process  is  essentially  the  same. 

Inflammation  of  the  skin. — The  affected  area  of  skin  shows,  in  com- 
parison with  that  surrounding  it,  the  four  classical  signs  of  inflamma- 
tion :  redness,  swelling,  heat  and  pain,  to  which  may  be  added  a 
fifth,  viz.,  disturbance  of  function.  The  redness  may  be  uniform 
and  towards  the  margin  fade  away  into  the  natural  colour  of  the 
surrounding  skin  ;  at  first  it  disappears  momentarily  on  pressure, 
but  later  may  become  mottled  and  of  a  deeper  hue,  and  not 
disappear  when  the  finger  presses  on  the  skin.  This  redness  is  due 
to  dilatation  of  the  blood-vessels ;  hence  it  varies  much,  being 
marked  where  the  skin  is  vascular  and  the  vessels  dilatable,  as  on 
the  face  and  limbs,  or  the  reverse,  as  on  the  hairy  scalp  and  palm. 
The  increased  heat  is  due  to  the  same  cause,  dilatation  of  the  blood- 
vessels, so  that  the  inflamed  surface  gives  off"  more  heat  and  feels 
hotter  than  is  normal  for  that  particular  siirface.  The  warmth  of 
the  skin  surface  thus  more  nearly  approaches  the  heat  of  the  blood 
in  the  large  vessels,  varying  according  to  the  vascularity.  Normally 
the  skin  over  the  patella,  when  exposed  for  a  minute,  strikes  cold  to 
the  palm  of  the  hand,  but  a  sensation  of  warmth  is  felt  when  the 
knee-joint  is  even  slightly  inflamed  and  although  no  redness  can  be 
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detected.  On  the  other  hand,  the  cheeks  or  ears  may  feel  very  hot 
without  beiug  inflamed.  However  great  the  sensation  of  heat,  a 
surface  thermometer  will  always  show  that  the  temperature  is  less 
than  that  of  the  blood.  The  sivelling  is  the  result  of  pathological 
exudation ;  this  oedema  may  be  displaced  by  the  pressure  of  the 
finger,  so  that  on  relaxing  the  pressure  a  pit  in  the  skin  is  left, 
which  but  slowly  fills  up.  If  a  cut  be  made  into  inflamed  skin,  it 
will  be  seen  to  be  full  of  bright  red  blood,  mixed  with  oedematous 
fluid  like  blood  serum.  The  veins  leading  from  the  part  are  fuller 
than  normal,  and  the  lymphatics  are  distended  with  lymph 
exudation  as  far  as  the  lymphatic  glands  corresponding  to  the 
inflamed  area.  The  fain  felt  by  the  patient  is  the  result  of 
irritation  of  nerve-ends  by  the  pathological  exudation,  and  varies 
with  the  natural  sensitiveness  of  the  part  and  with  the  degree  of 
tension  caused  by  the  exudation,  being  much  more  marked  in  an 
inflamed  tooth  alveolus  than  on  the  neighbouring  cheek,  in  the  tense 
eyeball  than  in  the  loose  scalp,  in  the  finger  than  on  the  back  of  the 
hand,  in  the  tense  hip-joint  than  in  the  slack  shoulder,  in  the  firm 
groin  than  in  the  loose  axilla.  The  patient's  sensations  are  the 
result  of  the  nerve  excitation,  and  are  likened  to  burning  heat, 
although  the  part  is  not  so  hot  as  the  blood  in  the  larger  vessels. 
The  skin  shows  distw-bance  of  function  by  becoming  dry. 

Inflammation  of  a  mucous  membrane. — The  five  cardinal  signs  are 
to  be  noted  in  varying  degrees.  An  inflamed  mucous  membrane  is 
redder  or  not  according  to  its  natural  vascularity  ;  thus  the  con- 
junctiva becomes  markedly  redder,  but  not  so  the  very  vascular 
mucous  membrane  of  the  nose.  An  increase  in  heat  is  but  little 
noticeable.  Swelling  due  to  the  collection  of  serous  fluid  in  the 
submucous  tissue  is  well  marked,  according  as  the  mucosa  is  loosely 
attached  or  the  reverse.  Thus  there  is  much  more  swelling  in  the 
pharynx  or  larynx  than  in  the  mouth  or  on  the  palate,  on  the 
turbmal  bone  than  on  the  septum  of  the  nose.  The  pain  felt  is 
more  severe  when  the  mucous  membrane  is  closely  attached,  as  on 
the  nasal  septum,  palate,  or  gum.  The  chief  pkin  results  from 
the  exudation  extending  into  subjacent  muscle,  giving  rise  to  pain 
of  a  cramping  kind,  as  in  the  case  of  the  pharynx  in  tonsilitis. 
The  most  marked  sign  of  inflammation  of  a  mucous  membrane  is 
the  disturbance  of  function — at  first  a  diminution,  and  then  an 
excessive  secretion,  of  mucus  mixed  with  pathological  exudation. 

Inflammation  of  a  serous  membrane. — The  most  marked  of  the 
five  signs  is  the  distui'bance  of  function,  along  with  an  exudation 
that  is  in  the  main  pathological.  Redness  is  seen  when  the  inflamed 
peritoneum  is  exposed ;  there  is  not,  liowever,  marked  swelling,  the 
exudation  mainly  escaping  from  the  surface,  and  only  infiltrating 
the  sub-serous  tissue  to  any  extent  in  chronic  inflammation.  I'ain 
is  experienced  of  a  stabbing  kind,  especially  when  the  sxirfaces  rub 
on  one  another  in  the  early  stages,  not  when  they  are  separated  by 
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the  exudation.  The  exudation  is  primarily  an  excessive  secretion  of 
the  normal  lymph  along  with  a  variable  addition  of  fibrinogen 
which  forms  fibrin. 

Inflammation  in  a  deejJ-seated  organ.  — Redness  is  only  detected 
when  an  inflamed  organ  is  cut  into ;  the  organ  is  then  found  to  be 
excessively  vascular.  Swelling  varies  with  the  texture  of  the  organ, 
according  as  it  can  become  infiltrated  by  the  exudation ;  thus 
lymphatic  glands  swell  markedly,  the  testicle  less,  the  eye  very 
little,  periosteum  considerably,  bone  not  at  all.  The  pain,  generally 
of  an  aching  character,  is  severe  whenever  the  organ  cannot  swell 
owing  to  an  inelastic  fibrous  tissue  framework,  as  in  the  case  of  the 
eye,  testicle,  and  bone.  Function  is  disturbed  according  as  the 
inflammation  affects  the  various  component  parts  of  an  organ,  for 
example,  in  a  gland  according  as  the  glandular  structure  or  the 
connective-tissue  framework  is  most  affected. 

Minute  changes  in  inflammation. — The  early  changes  are  to 

be  observed  in  translucent  tissues, 
in  which  the  normal  circulation 
can  be  seen,  such  as  the  spread- 
out  omentum  of  a  dog  or  rabbit, 
the  wing  of  a  bat,  the  mesentery 
or  tongue  or  web  of  a  frog,  the 
tail  of  a  fish  or  newt.  The  simple 
exposure  of  a  vascular  area  to 
the  air  is  sufficient  to  set  up 
the  phenomena  of  inflammation, 
which  become  more  marked  when 
it  is  treated  with  salt  or  some 
greater  irritant.  As  compared 
with  the  normal  circulation,  the 
following  changes  ai-e  seen, 
(a)  Stage  of  active  hyperemia. — There  is  a  dilatation  first  of  the 
smaller  arteries,  then  of  the  smaller  veins,  so  that  the  blood  stream 
is  accelerated,  the  corpuscles  being  carried  mainly  in  the  axis  of  the 
vessel  (Fig.  1,  1).  The  peripheral  portion  of  the  current  in  contact 
with  the  vessel  wall  consists  of  yellow  serum,  with  here  and  there  a 
white  blood  corpuscle  or  leucocyte  travelling  slowly  along.  The 
course  of  the  leucocyte  in  the  periphery  of  the  current  is  due  to  its 
lighter  specific  gravity ;  the  peripheral  current  is  slower  than  that 
in  the  axis  of  the  lumen,  owing  to  delay  by  friction  with  the  vessel 
walls.  This  stage  may  be  considered  as  a  result  of  the  vascular 
dilatation,  and  need  not  be  followed  by  the  other  phenomena  of 
inflammation. 

(6)  Sta&is. — The  current  is  next  seen  to  slacken,  first  in  the 
small  veins,  then  in  the  capillaries  and  small  arteries,  after  this  to 
oscillate  backwards  and  forwards,  and  finally  to  come  to  a  stand- 
still.   This  stasis  may  persist,  or  corpuscles  are  seen  to  again  move 


Fig.  1. — Minute  changes  in  inflamma- 
tion. 1.  Active  hypersemia.  2.  Stasis. 
3.  Emigration  of  leucocytes.  4.  Dia- 
pedesis  of  red  blood  corpuscles. 
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on,  and  the  current  to  become  re-established.  During  the  slowing 
more  leucocytes  appear  in  the  periphery  of  the  current,  and  they 
tend- to  adhere  to  the  inner  surface  of  tlae  vessel-wall  {margination), 
and,  as  the  stasis  becomes  definite,  to  pass  through  the  capillary 
wall.  When  stasis  has  definitely  occurred  inflammation  can  be  said 
to  have  commenced  (Fig.  1,  2). 

(c)  Emigration  of  leucocytes. — The  white  blood  corpuscles  emigrate 
from  the  vessels ;  they  immigrate  into  the  surrounding  tissue.  An 
emigration  of  leucocytes  is  to  a  certain  but  as  yet  undetermined 
extent  a  normal  phenomenon,  whereas  in  the  process  of  inflammation 
this  occurs  to  an  extent  altogether  beyond  that  which  is  physiological. 
The  poly  nuclear  leucocytes,  which  form  about  70  per  cent,  of  the 
total  number  of  the  white  corpuscles,  are  the  ones  that  emigrate. 
After  margination,  or  falling  out  from  the  axial  into  the  peripheral 
jcurrent  and  adhering  to  the  vessel-wall,  they  begin  to  multiply  t 
Iby  direct  division,  and  continue  to  do  so  after  having  passed ) 
through  the  vessel-wall.  The  passage  through  the  wall  of  the 
capillary  is  carried  out  by  the  amoeboid  properties  of  the  leucocytes, 
by  an  active  movement  of  the  leucocyte  itself.  Before  the  capillary 
wall  has  been  markedly  altered,  the  leucocytes  pass  through  the 
cement  substance  between  the  endothelial  cells,  which  may  be  com- 
pared to  the  film  of  a  soap  bubble,  through  which  a  fine  object  will 
pass,  the  film  closing  again  behind.  The  leucocytes  in  passing 
through  show  pear  and  hour-glass  shapes,  also  amoeboid  movements, 
but  afterwards  resume  a  spherical  shape  in  the  tissue  spaces  outside 
the  vessel-wall  (Fig.  1,  3). 

(cZ)  Diapedesis  of  the  red  blood  corpuscles.  — Red  corpuscles  do 
not  as  a  normal  process  pass  through  capillary  walls.  In  the 
earlier  and  slighter  stages  of  inflammation,  red  corpuscles  are  not 
seen  outside  the  vessels ;  but  as  the  capillary  walls  degenerate  some 
few  may  be  carried  out,  and  if  the  walls  of  the  capillaries  entirely 
give  way,  as  they  do  in  some  forms  of  acute  inflammation,  there  is 
free  extravasation  (rhexis)  of  blood  into  the  surrounding  tissues. 
The  part  played  by  the  red  corpuscle  is  entirely  a  passive  one, 
depending  upon  the  blood  pressure  on  the' one  hand,  and  upon  the 
giving  way  of  the  capillary  wall  on  the  other  (Fig.  1,  4). 

(e)  Pathological  exudation. — There  takes  place  nornuvlly  a  passage 
of  the  fluid  portion  of  the  blood  into  the  surrounding  tissues  and 
lymphatic  spaces  {lymph),  partly  owing  to  the  secreting  action  of 
endothelial  cells,  and  partly  to  a  mere  transudation  depending  upon 
blood  pressure  and  osmosis.  The  exact  relationship  of  the  several 
factors  in  the  formation  of  normal  lymph  is  still  an  unsettled 
physiological  question,  and  a  fortiori  therefore  in  the  formation  of 
pathological  exudation.  The  secretory  activity  of  the  capillary  endo- 
thelmm  perhaps  becomes  stimulated  by  toxins  acting  as  lympiiagogues; 
the  blood  pressnre  in  the  capillaries  is  raised  in  consequence  of  the 
dilatation  and  of  the  obstruction  caused  by  the  stasis  ;  the  capillary 
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wall  in  degenerating  becomes  more  permeable.  All  three  factors 
may  be  at  present  considered  to  act  in  bringing  about  the  exudation  ; 
in  all  probability  the  influence  of  each  one  is  different  in  the  varying 
forms  of  inflammation.  The  exudation  in  some  cases  resembles 
blood  serum  (serous  inflammation),  which  by  distending  lymphatic 
spaces,  and  overflowing  into  the  lymphatics,  and  infiltrating  and 
soaking  the  tissues  (oedema),  causes  them  to  swell.  It  may  escape 
freely  from  a  mucous  or  serous  surface,  or  collect  in  a  cavity  formed 
by  displacement  of  surrounding  cells,  as  in  a  blister.  In  other  cases 
the  exudation  resembles  blood  plasma,  especially  when  the  damage 
to  the  walls  of  the  vessels  is  severe ;  it  coagulates  within  the  vessels 
as  a  thrombus,  or  fills  the  lymph  spaces  with  semi-solid  material,  or 
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Fio.  2. — The  wall  of  a  blood-vessel,  after 
Ziegler.  Proliferation  of  endothelial 
and  connective-tissue  cells.  1.  Red 
corpuscles.  2.  White  corpuscles, 
dividing  directly  to  form  leucocytes. 
3.  Endothelial  cells  lining  blood-vessel 
with  nuclei  in  various  stages  of  karyo- 
kinesis.  4.  Connective  -  tissue  cells 
with  nuclei  undergoing  karyokinetic 
changes  outside  the  vessel- wall. 
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Fio.  3. — Proliferation  of  endothelial  and 
connective-tissue  cells  to  fonn  fibro- 
blasts (Ballance  and  Sherrington). 
1.  Red  blood  coi-puscles  in  the  lumen 
of  a  blood-vessel.  2.  Kndothelial  cells 
lining  a  blood-vessel,  and  connective- 
tissue  cells  outside  dividing  and  forming 
fibroblasts.    3.  Dilated  capillaries. 


collects  on  a  serous  or  mucous  surface  as  a  false  membrane.  In  the 
latter  case,  within  the  fibrinous  network  are  seen  broken-down  white 
cells  and  blood  platelets  as  well  as  red  corpuscles,  whilst  the  whole 
membrane  is  soaked  by  the  exudation  like  a  wet  sponge  with  water. 
This  fibrinous  exudation  may  infiltrate  and  extend  into  previously 
healthy  tissue,  and  so  obstruct  the  circulation  and  injure  nutrition 
as  to  cause  further  degeneration  and  inflammation.  The  patho- 
logical exudation,  derived  directly  from  the  blood,  becomes  mixed, 
especially  in  glandular  organs,  with  the  secretion  of  the  organ,  owing 
to  the  latter  being  excited  to  an  abnormal  activity.  At  times  it 
may  contain  so  many  red  corpuscles  as  to  be  termed  hmmrrhagic. 

(/)  Clmnges  in  the  fixed  cells  and  tissues. — The  processes  above 
described  are  all  degenerative  in  character,  and  so  also  is  the  first 
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change  in  the  fixed  cells  and  tissues  ;  for  the  arrest  of  the  circulation 
and  the  exudation  which  follows,  after  causing  the  walls  of  the 
capillaries  to  become  turbid,  affect  the  surrounding  tissues.  The 
fluid  soaks  among  the  connective  tissue  fibres,  causing-  them  to  swell 
and  to  become  loose,  whilst  the  cells  become  vacuolated  and  break 
up  into  granules,  which  together  with  the  fibres  fall  into  the  fluid 
and  disappear. 

But  very  soon  in  the  slighter  forms  of  inflammation  the  fixed 
cells  show  signs  of  karyokinetic  changes  in  their  nuclei  and  of 
multiplying,  and  this  activity  marks  the  commencement  of  the 
process  of  regeneration.  This  change  is  more  easily  followed  in  a 
non-vascular  area,  such  as  the  cornea,  but  is  also  to  be  observed  in 
the  peritoneal  cavity  or  in  the  wall  of  a  large  blood-vessel  obstructed 
by  clot  (Fig.  2). 

If  the  centre  of  the  cornea  be  injured,  a  turbidity  follows 
around  the  injured  spot,  extending  out  to  the  circumcorneal  zone 
of  blood-vessels,  which  are  seen  to  be  dilated.    Examining  such  a 
cornea  in  vertical  sections  taken  from  animals  at  various  times  after 
an  injury,  it  can  be  seen  that  from  the  dilated  capillaries  of  the 
circumcorneal  zone  leucocytes  immigrate  into  the  corneal  lymph 
spaces,  and  travel  towards  the  injured  centre.    But  meanwhile 
around  the  injured  spot,  in  a  steadily  increasing  degree,  a  change 
occurs  in  the  cells  forming  the  corneal  corpuscles  lying  in  the  lymph 
spaces.    These  commence  to  proliferate  by  karyokinesis  or  indirect 
division  of  nuclei,  as  can  be  seen  when  the  cornea  is  suitably  stained 
— e.g.,  by  Fleming's  osmic  acid-safranin  stain — so  that  the  corneal 
spaces  become  filled  by  cells.    Formerly  there  was  much  con- 
troversy as  to  the  origin  of  the  small  round  cells  forming  so-called 
granulation-tissue,  and  the  cornea  was  one  of  the  battlefields.  In 
recent  years  this  matter  has  approached  a  settlement.    The  leucocyte 
proper  is  derived  from  the  polynuclear  white   blood  corpuscle 
(Figs.  2  and  3).    It  multiplies  directly  both  within  and  outside  the 
capillary,  and  forms  a  small  cell  composed  of  only  a  film  of  proto- 
plasm aroLuid  a  nucleus.    It  at  first  stains  deeply,  but  this  property 
gets  less  until  the  cell  degenerates,  breaks  up,  and  disappears.  The 
other  small  cells  show  an  oval,  at  first  less  deeply  staining  nucleus 
surrounded  by  a  varying  amount  of  granular  protoplasm,  according 
to  the  age  of  the  cell ;  they  are  descended  from  the  endothelial  and 
connective-tissue  corpuscles  by  karyokincsis(Figs.  3  and  4),  and  if  they 
again  divide,  they  do  so  in  the  same  way.    They  show  two  important 
phases  of  activity,  {a)  one  in  the  direction  of  repair :  hence  they  are 
called  fibroblasts — a  function  now  definitely  denied  to  the  descendant 
of  the  white  blood  corpuscle  ;  (6)  secondly,  they  act  as  phagocytes 
(Fig.  6),  arresting  the  activity  of  the  irritant,  and  aiding  the 
process  of  absorption  : — this  property,  which  originally  belongs  to 
tlie  white  corpuscle,  is  perhaps  also  retained  by  its  descendant 
leucocyte. 
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(g)  Regeneration. — Regeneration  is  found  to  begin  some  time  after 
the  commencement  of  inflammation,  eight  hours  at  the  earliest,  and  it 
is  often  not  evident  until  after  twenty-four  or  forty-eight  hours. 
It  is  brought  about  by  cells  derived  from  the  fixed  cells  of  the 
tissues  (Fig.  4).  If  a  small  glass  chamber  is  inserted  into  the 
peritoneal  cavity,  cells  descended  by  proliferation  from  endothelium 
enter  the  chamber  and  begin  to  form  fibrous  tissue.  When  a 
vessel  is  thrombosed  (Fig.  3)  the  endothelial  cells  proliferate,  and 
the  young  cells  invade  the  blood-clot  and  replace  it  by  fibrous  tissue 

These  fibroblasts  are  recognised 
by  their  oval  nuclei,  and  by 
having  a  considerable  although 
variable  amount  of  granular 
protoplasm,  which  gives  them 
the  aspect  of  epithelial  cells, 
and  hence  the  term  "  epithe- 
lioid." The  cells  divide  ;  the 
daughter  cells  are  mononu- 
clear, club-  or  pear-shaped,  or 
oval,  and  then  spindle-shaped, 
both  cell  and  nucleus  gradu- 
ally elongating.  Next  a  fibril- 
lar change  takes  place,  either 
in  the  fluid  secreted  around 
itself  by  the  cell,  or  in '  the 
actual  protoplasm  of  the  cell. 
This  may  go  on  until  the 
whole  cell  and  nucleus  is 
transfoi'med  into  fibrous  tis- 
sue, or  the  elongated  nucleus, 
with  a  little  protoplasm  around, 
persists  as  a  connective- 
tissue  corpuscle.  Some  have 
traced  fibroblasts  to  cells  emi- 
grating from  the  vessels.  Such  cells  are  doubtless  derived  from  the 
endothelium  lining  the  vessel,  although  possibly  a  tibi'oblast  derived 
from  a  connective-tissue  cell  may  wander  into  the  circulation,  and 
later  pass  out  again. 

A  surface  lesion  becomes  covered  in  by  proliferation  of  epithelium 
in  the  case  of  skin  or  mucous  membrane,  or  of  endothelium  in  the 
case  of  serous  membrane.  Epithelial  cells  proliferate  by  karyokinesis 
to  form  new  cells  of  a  similar  character. 

(A)  Restoration  of  circulation  (Fig.  5). — The  circulation,  arrested 
by  stasis,  is  restored  by  the  formation  of  new  blood-vessels  round  and 
past  the  obstructed  point,  and  in  the  regenerating  tissue.  This  occurs 
by  budding  from  previously  existing  capillaries,  by  which  means  new 
loops  are  formed.    Quite  early  endothelial  cells  multiply  and  sprout 


Fig.  4.  —  Regeneration  by  fibroblasts. 
1.  Mononuclear  leucocyte.  2.  Multi- 
nuclear  leucocyte.  3.  '  Endothelial  or 
connective  -  tissue  fixed  ceil  becoming  a 
fibroblast.  4.  A  pear-sbaped  cell.  5.  A 
stellate  cell.  6.  A  cell  with  two  nuclei. 
7.  A  multinucleated  giant  cell.  8.  A 
spindle  cell,  its  ends  becoming  flbrillated. 
9  and  10.  Fibrous  tissue  formation,  leaving 
a  nucleus  and  some  protoplasm  of  the 
fibroblast  as  a  connective-tissue  cell. 
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out  from  the  vessel  to  I'each  across  and  meet  a  similar  bud,  or  to 
join  another  capillary,  the  sprout  being  composed  of  granular  proto- 
plasm and  multiplying  nuclei.  Then  this  loop  differentiates  into 
endothelial  cells,  which  become  arranged  as  a  capillary  wall,  around 
a  hollow  channel  through  which  blood  begins  to  flow,  the  whole 
process  being  similar  to  that  which  takes  place  in  the  embryo. 

(i)  Absorption. — The  fluid  exudation,  along  with  the  products  of 
degeneration  of  cells  and  tissues,  including  the  leucocytes,  tends  to  be 
removed.  This  is  chiefly  brought  about  by  the  restoration  of  the 
circulation,  aided  by  the  activity  of  certain  cells,  the  agent  producing 
the  inflammation  being  no  longer  active.  The  fluid  portion  of  the 
exudation  passes  away  by  the  lymphatics  and.  veins,  chiefly  owing 
to  the  vis  a  tergo  of  the  blood  stream.  But,  also,  the  endothelium 
aids  absorption  by  restarting  the  normal  secretion  of  lymph.  The 


Fig.  5. — New  fovniatiori  of  capillaries  by  sprouts  comjiosed  of  granular  protoplasm 
and  multiplying  nuclei.  1.  Multiplication  of  endothelial  cells  in  the  wall  of 
a  capillary.  2.  Grrowing  outwards.  3.  Forming  a  protoplasmic  loop  on  the 
capillary.  4.  Joining  another  capillary.  5.  Ditierentiatiou  of  the  protoplasm 
and  nuclei  to  form  a  hollow  tulje. 

lymph  flowing  along  the  lymphatics  contains  unorganised  debris  of 
cells  and  fibrin,  also  some  still  organised  leucocytes,  which  are  carried 
up  to  the  lymphatic  glands  to  be  destroyed  there. 

Phagocytosis  (Fig.  6). — Cells  derived  from  connective  tissue  and 
endothelium,  called  macrophages,  take  up  cell  debris,  pigment,  etc.,  and 
digest  it ;  bacteria  are  thus  swallowed,  lose  their  staining  properties, 
die,  and  disappear.  Other  cells  which  act  in  this  way  are  held  to  be 
mononuclear  leucocytes,  and  called  microphages.  These  macropliages 
and  microphages,  after  digesting  and  rendering  hai-mlcss  organisms 
and  debris,  in  turn  degenerate,  break  up,  and  pass  off -with  the  fluid. 
But  macrophages,  after  taking  up  material,  may  still  serve  as  fibro- 
blasts, as  proved,  when  they  take  up"  pigment,  by  finding  the 
pigment  afterwards  in  the  fibrous  tissue.  A  microphagc  wlien  it 
takes  up  pigment  carries  it  to  a  lymphatic  gland,  wiiere  the  cell 
breaks  down  and  deposits  its  pigment,  as  seen  after  tattooing. 
I'j.xperimentally,  the  activity  of  phagocytes  can  be  increased. 
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Proteolysis. — As  a  further  aid  to  absorption,  a  portion  of  the 
degenerated  material  may  be  rendered  soluble  by  a  process  of 
proteolysis,  the  proteolytic  ferment  being  formed  specially  by  the 
leucocytes.  This  is  a  process  of  extra-cellular  digestion,  as  compared 
with  the  intra-cellular  digestion  by  phagocytes. 

Bacteriolysis. — Serous  fluids,  under  varying  conditions,  have 
bacteriocidal  properties;  they  check  or  actually  destroy  the  organisms 
floating  in  the  fluid. 

Causation  of  inflammation, — Theories. — In  the  present  state 
of  knowledge  it  is  not  wise  to  let  theories  of  inflammation 
influence  the  mind  lest  it  colour  practice.  Surgeons  formerly 
spoke  much  of  "  natvu-e,"  and  of  the  "  vis  medicatrix  naturse "  of 
some  unseen  force,  which,  acting  by  itself,  cut  short  inflammation 

and  promoted  repair,  or  tended 
to  antagonise  or  remove  irri- 
tants and  prepare  the  way  for 
reparation,  or  caused  a  phago- 
cytic reaction  of  the  organism 
against  irritants.  Surgery  has 
advanced  by  actively  inter- 
fering with,  either  preventing 
or  removing,  the  causes  of 
inflammation. 

Anything  injurious  to  the 
cells  and  tissues  of  the  body, 
if  of  sufficient  intensity,  can 
provoke  inflammation.  Gene- 
rally, the  injury  comes  from 
without,  is  ectogenous,  a 
mechanical,  thermic,  electrical 
or  chemical  irritant.  This  last 
is  the  most  frequent  cause, 
being  produced  by  organisms  which  have  in  their  substance,  or 
which  excrete,  soluble  chemical  poisons  or  toxins,  causing  widespread 
cell  degeneration  and  destruction.  These  organisms  being  parasites, 
and  so  living  and  multiplying  in  the  fluids  of  the  body,  the  poison 
is  continually  formed  afresh. 

Inflammation  also  arises  within  the  body,  is  endogenous.  Thus 
cell-degeneration  takes  place  on  an  extensive  scale  when  a  part  is 
deprived  of  its  circulation.  The  products  of  abnormal  metabolism 
set  up  inflammation  as  in  gout.  Tumours  excrete  from  their 
cells  harmful  products,  and  also  their  cells  degenerate,  especially 
when  they  fungate.  Another  form  of  inflammation  is  by  metastasis, 
the  excitants  being  carried  onwards  by  the  blood  or  lymph  stream, 
to  set  up  inflammation  elsewhere,  as,  for  example,  in  passing  out 
through  the  kidney. 

Inflammation  is  iiulependent  of  the  control  of  the  nervous  system. 


1. 


Fig.  6.  —  Phagocytosis  (after  Ruffer). 
1.  Macrophage,  a  cell  derived  from  con- 
nective-tissue and  endotlielium  which  has 
included  a  polynnclear  leucocyte.  2.  Leu- 
cocyte disappearing  in  the  macrophage, 
only  nuclei  seen.  3.  Macrophage  which 
has  included  bacilli.  4.  "  Bacilli  fading," 
losing  staining  properties.  5.  Macro- 
phage which  has  included  red  blood  cor- 
puscles. 6.  Red  corpuscles  disappearing, 
only  hiemoglobin  masses  seen. 
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When  it  occurs  in  a  part  in  which  there  is  primary  hyperaemia, 
whether  from  vaso-dilatation,  as  in  a  rabbit's  ear  after  division  of 
the  cervical  sympathetic,  or  in  the  case  of  a  limb  with  venous  con- 
gestion, it  is  apt  to  be  acute.  But  recovery  from  such  hypersemia 
may  occur  without  any  of  the  changes  above  described.  The  first 
characteristic  feature  of  inflammation  is  stasis.  This  is  brought 
about  by  degenerative  changes  in  the  vessel-wall,  and,  as  a  result, 
there  is  increased  resistance  to  the  blood  current.  The  increase  of 
friction  between  the  blood-stream  and  the  vessel-wall  disturbs  the 
equilibrium  normally  existing,  and  so  the  blood  stream  first  becomes 
slower,  and  then  is  arrested.  The  slowing  of  the  stream  favours 
margination  of  the  white  cells,  which  then  adhere  to  the  vessel-wall 
by  their  processes,  or  it  is  an  increased  adhesiveness  of  the  vessel- 
wall  which  causes  the  white  cells  to  stick.  The  degeneration  in  the 
vessel-wall  results  in  a  greater  penetrability.  Thus,  inflammation 
may  be  said  to  commence  in  the  vessel-ivall,  and  when  the  causes  of 
inflammation  are  brought  by  the  blood,  as  in  the  case  of  gout 
above  mentioned,  it  is  conceivable  that  inflammation  may  be  strictly 
hmited  to  the  vessel-walls,  but  generally,  especially  in  the  case  of 
the  arterioles  and  capillaries,  the  surrounding  tissue  becomes 
involved  to  some  extent. 

Further,  the  inflamed  tissues  around  may,  in  their  turn,  influence 
the  vessel-wall;  a  relaxation  by  degeneration  of  connective  tissue 
would  thus  allow  a  capillary  to  dilate  and  so  favour  slowing  and 
stasis. 

The  stasis  which  marks  the  commencement  of  inflammation  ends 
in  thrombosis  by  the  formation  of  a  blood-clot,  the  clotting  being 
started  by  the  breaking  up  of  white  blood  corpuscles  from  contact 
with  the  roughened  walls  of  the  vessel. 

The  adhesion  of  the  white  corpuscles  to  the  vessel-wall  and  their 
emigration  into  the  tissues  may  be,  in  addition,  due  to  chemical 
products  liberated  by  the  commencing  degeneration  of  the  endo 
thelial  and  connective  tissue  cells.  When  the  chemical  products 
attract  the  leucocytes  it  is  termed  positive  chemotaxis  or  chemotropism. 
In  some  cases  leucocytes  are  repelled,  negative  chemotaxis. 

The  immediate  or  exciting  causes  of  inflammation. — 
These  must  be  regarded  as  in  the  main  chemical.  A  mechanical 
injury,  such  as  a  cut  or  bruise,  the  rapid  extraction  of  water  from 
the  tissues  by  heat  or  cold  or  by  electricity,  actually  destroys  some 
vessels,  so  that  the  circulation  is  thereby  arrested  ;  but  chemical 
irritants  are  formed  from  these  cells  and  tissues  thus  mechanically 
injured.  Croton-oil  or  mustard  ap{)lied  to  the  skin,  or  mercury  or 
turpentine  injected  into  the  connective  tissue,  cause  degeneration 
and  death  of  the  cells  and  tissues  with  which  they  actually  come  in 
contact.  Tliese  cells  in  dying  liberate  substances  wliich  cause 
further  degeneration  and  inflammation,  by  acting  as  unorganised 
ferments  or  enzymes.     Now  all  causes  such  as  the  above  quickly 
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cease  to  act  and  allow  regeneration  to  start.  Likewise  a  foreign 
body  which  does  not  introduce  with  itself  organisms  sets  up  only  a 
very  limited  inflammation,  merely  displacing  tissue  and  giving  rise 
to  some  friction. 

The  chief  exciting  causes  of  inflammation  therefore  are  the 
chemical  products  of  the  action  of  organisms,  for  by  the  activity  and 
growth  of  organisms  fresh  cells  are  continually  degenerating  and 
fresh  toxic  substances  are  being  produced. 

The  predisposing  causes  of  inflammation,  so  called,  are  not 
to  be  sharply  distinguished  from  the  exciting  causes,  since  they  act 
in  the  same  way,  tending  to  cause  cell  and  tissue  degeneration, 
by  impairing  the  qyality  of  the  blood  generally  or  the  quantity 
of  the  supply  to  the  affected  part.  The  quality  of  the  blood  is 
impaired  by  deviation  from  normal  metabolism,  by  insufficient  or 
improper  food  or  air,  or  by  morbid  states  such  as  anaemia, 
alcoholism,  Bright's  disease,  diabetes,  gout,  syphilis,  tuberculosis, 
or  by  poisoning  by  lead,  mercury  or  phosphorus.  The  quantity  of 
blood  flowing  through  the  part  is  impaired  by  a  feeble  heart's 
action,  or  by  arterial  or  venous  obstruction.  Disease  or  injury  of  a 
nerve  centre  or  nerve  trunk  disturbs  the  nervous  control  of  the 
circulation  and  the  normal  functions  of  the  part,  so  that  it  is  the 
more  easily  attacked  by  inflammation. 

Symptoms  of  inflammation. —  Fever. —  The  constitutional 
symptoms  of  inflammation  may  be  summed  up  as  those  of  fever. 
There  is  a  rise  of  temperature — often  preceded  by  chilliness  or  even 
by  a  distinct  rigor,  a  quickened  pulse,  dry  skin,  furred  tongue,  loss 
of  appetite,  constipation,  scanty  and  high-coloured  urine,  headache, 
perhaps  delirium,  and  a  general  feeling  of  malaise.  When  the 
inflammation  is  slight  there  may  be  no  fever ;  but  when  it  is  at  all 
intense,  or  occurs  in  an  important  part,  the  fever  is  generally  con- 
siderable, especially  in  infective  inflammations.  Inflammatory  fever 
has  been  divided  into  the  sthenic,  asthenic,  and  the  irritative  or 
nervous.  In  the  sthenic  all  the  symptoms  are  acute,  the  temperature 
is  high  (104°  or  105°),  and  the  pulse  full,  strong,  and  bounding. 
In  the  asthenic  the  symptoms  assume  what  is  called  a  typhoid 
chai'acter ;  the  temperature  falls,  the  tongue  becomes  brown  and 
dry,  the  lips  and  teeth  are  covered  with  sordes,  and  the  pulse  is 
quick,  soft,  and  feeble.  In  the  irritative  there  is,  in  addition  to 
either  of  the  above  set  of  symptoms,  delirium,  violent  in  the  one 
case,  or  low  and  muttering  in  the  other,  and  a  sUite  of  general 
nervous  excitability. 

The  symptoms  constituting  fever  indicate  a  complex  general 
disturbance  of  metabolism.  The  rise  in  the  temperature  of  the  body 
points  to  a  disturbance  of  the  normal  equilibrium  between  the  pro- 
duction and  the  loss  of  heat.  Heat  is  produced  in  excess  owing  to 
increased  oxidation,  as  shown  by  the  greater  amount  of  urea  and 
other  nitrogenous  substances  excreted  in  the  urine,  and  by  the  rise 
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in  the  quantity  of  carbonic  acid  expired  ;  also  by  the  loss  of  body- 
weight  and  the  using  up  of  fat — not  that  this  increased  oxidation 
ever  reaches  in  amount  that  brought  about  by  muscular  exertion. 
With  the  increased  production  of  heat  there  is  not  a  corresponding 
loss.  Early  in  a  fever,  when  the  vessels  are  constricted  and  the  skin 
pale,  there  may  be  no  loss  of  heat  above  the  normal,  even  less  ; 
during  the  height  of  the  fever,  when  the  skin  is  hot,  there  is  an 
increased  loss  of  heat,  but  not  proportionate  to  the  increased  pro- 
duction. It  may  be  difficult  to  bring  down  the  patient's  temperature 
to  the  normal  level  even  by  applying  cold.  The  chilliness  or  distinct 
rigor  is  the  result  of  the  contraction  of  the  peripheral  arteries,  so 
that  the  amount  of  blood,  therefore  the  amount  of  heat  reaching  the 
skin,  is  less  than  normal,  by  which  a  reflex  involuntary  excitation  of 
muscles  is  set  up.  Later  the  skin  becomes  hot,  showing  an  excita- 
tion of  vaso-dilator  nerves,  or  a  paralysis  of  vaso-constrictors ;  or 
part  of  the  skin  may  be  too  cold  and  part  too  hot,  showing  a 
disturbance  in  the  vaso-motor  regulation.  The  skin  is  dry  from  the 
arrested  secretion  of  sweat  coupled  with  the  vaso-coustriction.  At 
other  times  there  is  an  excessive  secretion,  especially  as  the  tem- 
perature falls  ;  or  at  night  a  "  hectic  "  fever  indicates  a  disturbance 
of  the  normal  regulation  of  secretion  of  sweat. 

There  is  diminished  secretion  in  glandular  organs.  Deficiency  of 
saliva  causes  the  mouth  and  lips  to  become  dry,  and  the  saprophytic 
organisms  in  the  mouth,  no  longer  kept  down  by  the  saliva,  develop 
freely,  and  form  with  epithelial  debris  the  fur  on  the  tongue.  A 
diminished  secretion  by  the  stomach  leads  to  loss  of  appetite  and 
inability  to  digest ;  the  failure  of  intestinal  secretion  to  constipation  ; 
whilst  the  dry  mouth  and  the  increased  loss  of  fluid  by  evaporation 
give  rise  to  tliirst. 

Similar  influences  on  the  kidney  result  in  the  scanty  amount  of 
urine,  of  high  colour,  from  the  excess  of  the  nitrogenous  excreta. 
The  pulse  is  increased  in  frequtncy,  the  control  of  the  heart  by  the 
vagus  being  disturbed.  At  first  full,  the  pulse  tension  lessens  as  the 
force  of  the  heart-muscle  becomes  weakened  by  the  poisonous 
products  of  the  inflammation.  This  may  become  so  marked  as  to  be 
the  immediate  cause  of  death.  A  similar  effect  on  the  muscles 
generally  causes  debility  and  prostration.  Toxic  substances  act  on 
the  nervous  system  in  the  same  way  that  the  products  of  fatigue 
from  muscular  exertion  do,  causing,  if  slight,  malaise  or  headache, 
if  severe,  disturbances  of  consciousness,  delirium,  trembling  and 
twitching  movements  of  the  hands,  or  convtdsions  in  children. 

Fever  is  not  caused  by  one  chemical  substance,  but  by  many,  all 
derived  from  cell  degeneration.  The  transfusion  of  blood  from  one 
animal  to  another  gives  rise  to  fever,  as  does  also  the  injection  of 
various  products  of  animal  and  vegetable  decomposition.  But  fever 
18  chiefly  due  to  the  destruction  of  cells  brought  about  by  growing 
organisms  and  by  the  substances  they  excrete.     How  far  fever 
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results  from  a  direct  influence  on  the  nervous  system  is  doubtful. 
That  it  possibly  arises  in  this  way  is  shown  by  the  fever  which 
occurs  in  epileptic  attacks,  from  emotional  excitement,  in  progressive 
paralysis,  fright,  the  passing  of  a  catheter,  etc.  Experimentally, 
fever  can  be  caused  by  puncture  or  excitation  of  the  central  nervous 
system.  But  whatever  this,  nervous  influence  amounts  to,  it  is  small 
as  compared  with  that  of  the  chemical  products  of  cell  and  tissue 
degeneration  resulting  from  the  infective  organisms.  • 

Termination  of  inflammation  by  resolution. — The  symptoms 
subside,  and  the  functions  become  normal,  whilst  the  inflamed  part, 
even  on  microscopical  examination,  may  show  no  variation  from  the 
normal  structure.  This  termination  entails  first  the  cessation  of  the 
activity  of  the  cause,  and,  for  the  change  to  be  permanent,  its  removal 
from  the  body  and  a  i-eturn  to  the  normal  circulation  of  blood 
through  the  affected  part,  both  as  regards  quality  and  the  regulation 
of  the  quantity.  Organisms  may  be  killed  and  digested  by  cells,  or 
rendered  innocuous  and  excreted.  A  temporary  obstruction  in  a 
mucous  tract  may  pass  on  and  so  relieve  the  retention  behind  it. 
Or  the  cause  may  be  removed  by  surgical  means,  a  foreign  body 
extracted,  organisms  destroyed  by  antiseptics,  the  tension  due  to 
retained  fluid  relieved  by  incision.  The  cause  being  removed,  the 
circulation  is  restored  by  the  formation  of  new  vessels  to  take  the 
place  of  those  blocked  by  stasis  ;  toxins  in  the  blood  are  oxidised  and 
excreted,  and  thus  the  quality  of  the  blood  returns  to  the  noi-mal, 
and  it  is  again  properly  regulated  as  to  quantity  by  the  vaso-motor 
mechanism. 

Treatment  of  acute  inflammation. — From  the  foregoing  con- 
siderations it  is  clear  that  treatment  must  be  directed  to  removing, 
or  at  least  rendering  harmless,  the  cause,  and  to  favouring  the 
restoration  of  the  normal  blood-supply.  Whilst  this  is  taking  place 
injurious  symptoms  are  counteracted,  by  which  means  the  patient's 
general  condition  is  improved,  and  the  return  to  the  normal 
favoured.  Treatment  must  aim  at  preventing  acute  inflammation 
from  being  followed  ,by  chronic  inflammation,  suppuration,  ulceration 
or  gangrene. 

(A)  Local  remedies. — The  removal  of  the  cause. — The  measures 
for  preventing  organisms  from  setting  up  inflammation,  also  their 
destruction  and  removal,  will  be  dealt  with  under  the  Treatment  of 
wounds.  The  relief  of  tension  and  the  removal  of  foreigu  bodies, 
etc.,  will  be  described  in  numerous  places. 

Measures  favouring  the  return  of  the  noi-mal  blood-supply. — 
Jiest. — This  is  one  of  the  most  important  means  we  possess  in 
the  treatment  of  surgical  inflammation.  It  should  be  complete  if 
possible ;  not  only  rest  of  the  afi'ected  part  and  of  the  body,  but 
also  of  the  mind.  Premature  movement  whilst  regeneration  is 
going  on  may  cause  destruction  of  newly-formed  tissue  and  further 
inflammation. 
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Elevation  of  the  part  affords  relief  by  diminishing  the  excessive 
arterial  snpply  until  the  vessel-walls  cease  to  be  dilated  and  regain 
their  normal  tonus,  whilst  gravity  favours  the  venous  return,  and 
the  draining  off  by  the  lymphatics  of  the  inflammatory  exudation. 
Thus  an  inflamed  hand  should  be  placed  in  a  sling,  an  inflamed  foot 
raised  on  a  pillow. 

Gold  is  a  powerful  agent  in  controlling  acute  inflammation,  but 
is  a  remedy  which  requires  cautious  and  seasonable  application.  It 
acts  by  causing  contraction  of  the  small  arteries,  and  consequently 
diminishes  the  flow  of  blood  to  the  part.  Perhaps  it  likewise  checks 
the  excessive  emigration  of  leucocytes  by  limiting  their  amoeboid 
movements.  Cold,  however,  when  intense,  lowers  the  vitality  of  the 
tissues,  and  itself  promotes  stasis,  and,  as  exemplified  by  frost-bite, 
destroys  by  arresting  the  blood  flow.  Its  most  important  service  is 
inhibitory  in  the  earlier  stages  of  inflammation  ;  later,  when 
inflammation  is  fully  established,  it  may  do  mischief.  If  used,  its 
application  should  be  continuous ;  when  intermitted,  cold  tends  to 
increase  inflammation  by  the  'dilatation  of  the  vessels  and  the 
slowing  of  the  current,  which  follows  as  a  reaction  to  the  contraction. 
Generally,  it  should  not  be  applied  where  the  circulation  locally 
is  poor,  or  in  old  people  or  young  children,  and  only  to  a  vascular 
part  when  it  gives  relief  to  the  patient.  It  is  best  applied  in 
the  form  of  an  ice-bag,  small  lumps  of  ice  wrapped  in  lint  and 
covered  by  oiled  silk,  or  ice-cold  water  passed  through  coils  of  lead 
tubing  (Leiter's  tubes). 

Heat  and  moisture  act  by  causing  a  general  dilatation  of  the 
smaller  vessels  and  a  free  flow  of  fresh  blood  through  the  part  into 
the  veins  and  lymphatics.  Their  application  is  especially  useful 
when  inflammation  has  become  fully  established  and  suppuration 
threatens.  Under  the  latter  circumstaiice  the  process  becomes 
localised,  and  the  abscess  tends  to  come  to  the  surface.  It  is 
best  applied  as  boric  acid  fomentations  ;  lint  is  soaked  in  a  boiling- 
hot  saturated  solution  of  boric  acid,  picked  up  with  forceps  and 
dropped  into  a  clean  (or  better  sterilised),  dry,  warm  towel,  which 
is  now  twisted  up  tightly  so  as  to  wring  the  lint  out  as  dry  as 
possible.  It  is  then  quickly  applied,  covered  with  oiled  silk,  and 
over  this  a  layer  of  wool  to  keep  in  the  heat.  Neither  perchloride 
of  mercury  nor  carbolic  acid  should  ever  be  used  in  this  way  : 
not  only  may  they  be  absorbed,  but  the  perchloride  causes  pustular 
eruptions,  and  the  carbolic  acid  gangrene,  especially  of  the  fingei-s. 
Dry  heat  may  be  applied  by  wool  heated  in  an  oven,  by  an  electric 
bell  lamp  held  over  the  part,  or  by  Leiter's  tubes  through  which 
hot  water  is  passed.  Poidtices  of  linseed-meal,  bread,  or  charcoal, 
should  never  be  used  for  surgical  purposes ;  wherever  there  is  an 
open  wound  they  promote  decomposition. 

Local  hloodAettincf  relieves  the  vessels  of  the  inflamed  part, 
so  removing  tension   which  prevents  the  return   of  the  projier 
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circulation.  This  may  be  done  by  means  of  leeches,  wet  cupping, 
punctures,  and  short  incisions.  Leeches  may  be  applied  directly 
over  a  part,  such  as  the  knee,  or  at  some  distance,  e.g.,  behind  the 
ear  to  relieve  an  inflamed  eye.  Further  hsemorrhage  may  be 
encouraged  by  applying  a  fomentation.  A  leech  should  never  be 
used  again,  for  fear  of  infection.  Wet  cupping  may  be  employed, 
the  punctures  being  made  by  a  tenotome  or  by  a  spring  scarificator, 
which,  being  set  to  cut  about  an  eighth  of  an  inch  deep,  is  held  firmly 
on  the  skin  and  the  trigger  pulled,  allowing  a  number  of  knives 
to  be  protruded  and  then  withdrawn.  A  cupping  glass  is  of  tough 
material  with  a  smooth  rounded  rim.  The  skin  is  moistened,  also 
the  rim  of  the  glass,  then  the  air  in  the  glass  is  heated  by  holding 
it  over  a  spirit-lamp,  or  by  rinsing  it  out  with  spirit  or  by  putting 
in  a  strip  of  filter  paper  saturated  with  spirit,  then  igniting  and 
applying,  while  still  flaming,  over  the  punctures.  There  must  be 
no  excess  of  spirit  to  drop  on  the  skin.  The  cup  should  be  applied 
just  firmly  enough  to  promote^  a  vacuum;  if  too  firmly,  pain  is 
caused  and  the  flow  of  blood  impeded.  Multiple  punctures  or 
short  incisions  are  useful  in  some  forms  of  inflammation,  such  as 
phlegmonous  erysipelas.  They  should  be  made  iu  the  long  axis  of 
the  limb  or  in  the  lines  of  the  folds  of  skin,  avoiding  important 
structures,  superficial  veins,  etc.  Care  must  be  taken  that  such 
punctures  are  not  re-infected  from  without. 

Astringents  act  by  constricting  the  blood-vessels,  and  are  especially 
useful  in  inflammations  of  the  mucous  membrane  of  the  mouth,  nose, 
urethra,  and  conjunctivfa. 

(B)  Constitutional  remedies. — Like  the  local,  these  should 
be  used  according  to  the  intensity,  nature  and  situation  of  the 
inflammation,  and  the  type  of  the  constitutional  disturbance.  In 
an  ordinary  case  of  simple  inflammation,  beyond  a  brisk  purge, 
subsequent  regulation  of  the  bowels  and  secretions  by  salines,  and 
restricting  the  diet,  no  special  constitutional  treatment  is  required. 
But  when  the  fever  is  high,  the  patient  young  and  vigorous,  and  the 
pulse  rapid,  full  and  strong — in  short,  where  the  fever  is  of  the 
sthenic  type,  antiphlogistic  or  lowering  treatment  may  be  adopted. 
Where,  on  the  other  hand,  the  patient  is  weakly  or  old,  or  broken 
down  in  constitution,  and  the  fever  is  of  a  low  or  asthenic  type,  a 
stimulating  plan  of  treatment  will  be  required. 

Antiphlogistic  treatment  may  be  considered  under  the  heads  of 
diet  and  drugs.    General  blood-letting  is  now  rarely  employed. 

The  diet  should  be  restricted  to  milk,  weak  beef-tea,  barley  watei', 
arrowroot,  and  the  like. 

J)rugs. — Purgatives  determine  the  flow  of  blood  to  the  intestines, 
and  so  relieve  the  inflamed  part.  They  are  f/enerally  employed  as  a 
brisk  purge  at  the  onset  of  the  inflammation,  e.g.,  when  peritonitis 
threatens,  in  which  they  are  of  considerable  benefit  by  removing 
pelvic  congestion.    Diaphoretics  and  diuretics  relieve  the  distended 
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vessels,  the  former  by  determining  the  flow  of  blood  to  the  skin, 
the  latter  to  the  kidneys.  Aconite  in  small  doses,  frequently 
repeaited,  reduces  the  frequency  and  force  of  the  heart's  action, 
and  is  of  much  service  in  acute  tonsilitis.  Antimony  was  formerly 
much  employed,  and  is  still  used  in  inflamed  testicle.  Mercury  in 
combination  with  opium  was  once  in  much  favour,  and  was  thought 
to  have  a  controlling  action  on  the  inflammation.  It  is  seldom 
g'iveu  at  the  present  day,  except  in  syphilitic  inflammation,  and 
as  a  purgative  in  the  form  of  calomel  at  the  commencement  of 
other  inflammations.  Opium,  however,  is  frequently  used  to  relieve 
pain,  and  it  also  seems  to  have  some  action  in  controlling  the 
inflammation.  It  may  be  given  by  the  mouth,  or  in  the  form  of 
morphine  as  a  subcutaneous  injection  by  which  constipation  is 
avoided.  Quinine,  salicylic  acid,  and  phenacetin  are  sometimes 
employed  when  the  temperature  is  high,  quinine  especially  against 
malaria,  colchicum  in  gout,  potash  and  salicylate  of  soda  in  rheuma- 
tism, perchloride  of  iron  in  erysipelas.  To  relieve  pain  and  to 
obtain  sleep  for  a  night  or  two  injections  of  morphine  with  or 
without  atropin  are  most  commonly  used.  Chloral  and  bromide 
are  administered  to  control  alcoholic  delirium.  There  are  many 
remedies  for  sleeplessness,  but  the  cause  should  be  sought  for,  and, 
if  possible,  i-emoved. 

In  asthenic  inflammation  the  stimulating  plan  of  treatment  should 
be  adopted.  It  may  be  considered  under  the  heads  of  diet,  drugs, 
and  stimulants.  The  diet  should  consist  of  essence  of  beef,  milk, 
eggs,  milk-puddings,  oysters,  strong  soup,  plasmon,  and  of  white 
fish  and  minced  chops  when  solid  food  can  be  retained.  Of  drugs, 
ammonia  and  cinchona  bark,  or  quinine  and  iron,  will  generally  be 
found  of  most  service  ;  whilst  stimulants  in  the  form  of  brandy,  the 
brandy-and-egg  mixture,  port-wine,  champagne,  or  any  other  that 
the  patient  has  been  accustomed  to  take,  should  be  given  in  divided 
and  measured  doses  at  stated  intervals.  Stimulants  increase  the 
force  of  the  heart's  action,  and  so  drive  the  blood  through  the 
inflamed  part,  and  maintain  the  circulation  till  the  crisis  has  been 
tided  over.  The  indications  for  their  use  are  a  feeble  and  frequent 
pulse,  a  high  temperature,  a  dry  and  brown  tongue,  and  general 
signs  of  prostration. 

Chronic  inflammation. — In  chronic  inflammation  the  process 
is  essentially  the  same  as  in  acute,  but  the  vessels  remain  dilated 
for  a  longer  period,  emigration  of  leucocytes  continues,  whilst 
simultaneously  proliferation  of  the  fixed  cells  goes  on,  often  to  an 
excess  beyond  that  sviitable  for  repair,  e.g.,  the  walls  of  the  blood- 
vessels are  thickened,  especially  their  inner  coat.  The  causation  is 
likewise  similar.  The  exciting  cause  acts  less  severely,  but  more 
continuously  or  repeatedly  ;  organisms  continue  to  develop  and 
remain  at  the  site  of  infection,  preventing  healing,  whilst  keeping 
up  a  production  of  toxins,  so  that  tliere  is  a  chronic  intoxication 
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unfavourable  to  nutrition,  or  some  persistent  error  in  metabolism. 
Tlie  so-called  predisposing  causes  may  be  placed  under  one  of 
these  two  headings,  either  the  continuous  action  of  oi-ganisms, 
especially  in  tuberculosis,  probably  also  in  syphilis  and  rheumatism, 
or  a  disturbance  in  cell  nutrition  brought  about  by  passive  conges- 
tion, gout,  etc.  Secondary  influences  may  play  a  part ;  thus  a 
trivial  injury  in  a  rheumatic  subject,  absence  of  rest,  tension  in  the 
synovial  membrane  of  a  joint,  may  keep  up  inflammation  for  months 
or  years. 

Symptoms. — Of  the  local  signs  redness  may  be  absent,  or,  if 
present,  may  be  of  a  dusky  hue  from  venous  congestion  rather 
than  from  arterial,  whilst  the  part  is  often  discoloured  by  pigmenta- 
tion derived  from  red  blood  corpuscles,  which  have  broken  down 
after  diapedesis.  The  pain  is  less  severe  than  in  the  acute  form, 
often  of  a  dull  aching  character,  but  increased  to  a  marked  degree 
by  pressure.  It  is  also  sometimes  worse  at  night.  The  part  is 
generally  slightly  hotter  than  normal,  but  at  times  no  increased 
heat  is  apparent.  Swelling  is  a  marked  sign,  resulting  partly 
from  inflammatory  exudation,  partly  from  excessive  cell  prolifera- 
tion and  the  resulting  fibrous  tissue.  Constitutionally,  the 
patient's  health  is  often  impaired  ;  he  is  anfemic,  or  has  tuber- 
culous, gouty,  rheumatic  or  syphilitic  symptoms.  At  times  there 
may  be  some  fever.  Chronic  inflammation  may  terminate  in 
resolution,  leaye  behind  permanent  fibrous  thickening,  or  be  followed 
by  suppuration  and  ulceration. 

Treatment. — The  indications  are  :  To  remove  the  cause  and  all 
secondary  sources  of  irritation ;  to  promote  the  absorption  of 
inflammatory  products;  and  to  re-establish  the  normal  nutrition 
of  the  damaged  tissues.  Constitutionally,  an  endeavour  should  be 
made  to  improve  the  general  health  by  a  careful  dietary,  regulation 
of  the  bowels  and  urine,  the  administration  of  stimulants  and  tonics. 
In  the  tuberculous,  cod-liver  oil ;  in  the  syphilitic,  mercurj'  or  iodide 
of  potassium ;  in  the  gouty,  colchicum ;  and  in  the  rheumatic, 
potash  salts,  salicylates,  guaiacum,  and  sulphur  are  especially 
indicated.  Residence  at  the  seaside  or  in  the  country,  a  course 
at  some  spa  suitable  to  the  diathesis,  or  a  sea-voyage,  may  be 
enjoined. 

Locally  the  means  at  our  command  after  the  removal  of  the 
cause,  if  possible,  such  as  organisms,  foreign  bodies,  dead  bone, 
are — 1,  Rest;  2,  Counter-irritation  by  mustard,  canthai-ides,  iodine 
or  other  stimulating  liniments  ;  3,  Friction,  shampooing  with  hot 
water  or  hot  sea-water,  massage ;  4,  Inunctions  of  mercury  or  iodide 
of  potassium  ;  5,  Pressure  by  careful  bandaging  over  wool,  or  by  an 
elastic  bandage  (Martin's),  strapping  with  the  compound  mercury 
ointment  spread  on  chamois  leather  and  cut  into  strips  (Scott's 
dressing) ;  6,  Setons  are  now  seldom  used,  unless  it  be  just  within 
the  margin  of  the  hair  or  the  temple  for  chronic  eye  inflammaiion, 
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at  the  nape  of  the  neck  for  migraine.  The  skin  is  shaved  and 
cleaned,  a  little  nitrous  oxide  gas  given,  a  fold  of  skin  pinched  up 
and  transfixed  by  a  tenotome,  along  the  blade  of  which  a  probe  is 
passed  with  its  eye  threaded  with  a  large-sized  silk  thread ;  this  is 
pulled  through  and  the  ends  tied.  Infective  complications  must  be 
prevented  by  cleanliness  and  dressing  ;  the  silk  thread  is  periodically 
moved.  Formerly  unguentum  sabinse  was  applied  to  increase  the 
effect.  7.  Issues  were  formed  by  inserting  a  foreign  body,  svich  as 
a  large  bead,  into  the  subcutaneous  tissue,  but  are  not  now  used 

8.  The  actual  cautery.  Streaks  or  dots  are  made  with  the  benzin 
cautery  under  nitrous-oxide  anaesthesia  over  chronically  inflamed 
joints ;  the  burning  should  not  go  through  all  the  thickness  of  the 
skin.    But  this  method  is  mainly  confined  to  veterinar'y  surgery. 

9.  Acupuncture.  Fine,  highly  polished  steel  needles  are  passed  in 
whilst  deftly  rotating  the  needle  between  the  thumb  and  fingers. 
It  has  been  most  widely  used  in  the  East,  and  is  so  still  among 
native  practitioners,  the  needles  being  often  passed  deeply,  e.g., 
into  the  liver.  It  has  proved  of  service  in  chronic  muscular 
rheumatism. 

SUPPUEATION  AND  ULCERATION. 

The  inflammatory  process  involves  an  emigration  of  leucocytes 
from  the  blood,  together  with  a  pathological  exudation,  which  is 
followed  by  proliferation  of  tissue  cells  in  the  direction  of  repair. 
In  the  presence  of  active  pyogenic  organisms  and  their  toxins  the 
emigration  of  leucocytes  becomes  excessive,  whilst  the  proliferation 
which  produces  fibroblasts,  and  active  phagocytes  capable  of 
destroying  organisms,  is  checked  and  held  back.  The  leucocytes  die 
and  liberate  a  proteolytic  ferment  which  renders  much  of  the  pro- 
ducts of  degeneration  soluble,  whilst  for  the  time  being  the  cells 
proliferated  by  the  tissue  are  killed.  Only  when  relieved  by  removal 
of  the  toxins  and  dead  products  can  the  fibroblasts  gradually  get  the 
upper  hand  and  start  healing. 

Suppuration,  then,  is  the  degenerating  phase  of  the  inflammatory 
process  carrying  cell  and  tissue  destruction  to  an  excess  before  tiie 
regenerating  phase  can  overcome  it.  Suppuration  occurs  (1)  In  the 
substance  of  tissues  and  organs,  where  it  may  be  (a)  cii-cumscribed 
or  limited  in  extent,  forming  an  abscess  ;  (6)  diffused,  more  or  less 
widely,  either  uniformly,  or  exhibiting  numerous  foci  constituting 
small  abscesses,  which  may  afterwards  fuse  ;  (2)  In  the  serous  or 
mucous  lining  of  a  cavity,  the  products  collecting  in  tli.e  cavity  to 
form  an  empyema,  which  may  extend  to  neighbouring  tissues,  or 
discharge  on  the  surface  of  the  skin  or  into  a  mucous  tract;  (3)  On 
the  free  surface  of  the  skin  or  mucous  membrane,  the  dis- 
charge escaping  being  known  as  muco-purulent  or  "  oatarrluil  " 
exudation,  when  the  superficial  layers  of  epithelium  are  involved. 
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When  the  process  extends  through  to  the  deeper  parts  it  is  termed 
ulceration. 

(A)  Circumscribed  suppuration  or  abscess. — An  abscess  may 
be  described  as  a  circumscribed  collection  of  pus,  the  result  of 
inflammation.     It  may  be  acute  or  chronic. 

Acute  abscess. — Studying  the  formation  of  an  abscess  in  superficial 
tissues,  the  inflamed  part  is  found  hot,  red,  swollen,  and  painful. 
The  swelling,  at  first  more  or  less  diffuse,  becomes  pronounced  at 
one  spot ;  here  the  redness  is  more  intense,  and  the  pain  has  a 
throbbing  character,  for  the  vessels  are  so  dilated  and  the  nerves  so 
sensitive  that  each  pulse-wave  can  be  felt.  When  pressing  lightly 
with  the  fingers  upon  this  spot  there  is  acute  tenderness,  the  skin 


Fig.  7. — Diagram  of  the  minute  changes  in  an  inflammatory  focus. 

pits  owing  to  superficial  oedema,  and  a  sensation  of  displacing  fluid, 
fluctuation,  is  perceived  beneath  the  skin,  when  pressure  is  made 
alternately  with  two  fingers.  If  left  untreated  the  abscess  wall 
yields  to  the  tension  within  in  the  direction  of  least  resistance,  i.e., 
generally  towards  the  free  surface  of  the  skin,  or  towards  a  mucous 
canal  or  a  serous  cavity,  e.g.,  a  joint,  or  the  pus  may  become  dift\ised 
into  the  subcutaneous  or  intermuscular  connective  tissue.  In  the 
case  of  a  superficial  abscess,  the  centre  of  the  fluctuating  area 
becomes  more  prominent,  almost  conical,  with  the  surface  a  dusky 
red  and  glazed.  The  abscess  is  said  now  to  poi7it.  The  skin  will 
soon  become  bluish-black  ;  it  will  ulcerate  or  slough,  and  bursting  of 
the  abscess  with  discharge  of  pus  will  ensue.  For  within  the  abscess 
the  fluid  is  under  a  tension  which  approaches  that  of  the  blood  in  the 
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dilated  arteries  of  the  inflamed  part,  whilst  the  thin-walled  veins 
and  lymphatics  are  pressed  to  one  side  and  compressed,  so  that 
absorption  cannot  occur.  Moreover,  when  gas-forming  organisms 
are  present,  the  gas  production  increases  the  tension  within  the 
abscess  walls. 

The  minute  changes  concerned  in  this  process  are  briefly  as 
follows  (see  Figs.  7,  8)  : — The  excess  of  emigrated  leucocytes 
along  with  a  smaller  number  of  cells  resulting  from  the  original 
tissue  cells  aggregate  at  the  focus  of  inflammation,  around  the 


FiQ.  8.  — Diagi'aminatic  representation  of  the  minute  changes  in  an  abscess. 


micro-organisms  which  have  settled  down  and  multiijlied  there. 
These  cells  and  the  neighbouring  tissues  undergo  degeueratiou 
and  death  as  the  result  of  the  toxic  products  of  the  organisms. 
The  cell  and  tissue  elements  may  first  become  swollen  by  being 
infiltrated  by  the  fibrogonous  exudation,  which  then  coagulates 
into  fibrin.  This  degeneration  and  death,  accompanied  by  infiltration 
and  formation  of  fibrin,  is  called  coar/ulatum  necrosis.  Following 
upon  this  necrosis,  there  is  softening  and  liquefaction  by  means 
of  a  proteolytic  ferment  resulting  from  the  leucocytes,  so  that 
the  centre  of  the  inflammation  is  occupied  by  a  fluid  in  which  the 
dead  leucocytes  and  connective  tissue  cells  float.     These  cells  are 
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known  as  pus  corpuscles,  the  fluid  as  liquor  pu/ris.  Around  this 
focus  inflammation  continues,  with  emigration  and  exudation  from 
the  blood-vessels  and  proliferation  of  tissue  cells.  Either  the 
degeneration  advances  and  more  dead  cells  fall  ofl"  as  pus  corpuscles 
into  the  fluid  and  the  abscess  cavity  enlarges,  or  an  equilibrium  is 
reached,  and  then  proliferation  and  regeneration  get  the  upper 
hand,  and  the  abscess  wall  comes  to  be  composed  of  fibroblasts, 
among  which  new  blood-vessels  are  developed,  forming  a  zone  of 
vascular  granulation  tissue,  which  is  called  the  joyogenic  zo?ie.  It  is 
a  pyogenic  zone  if  the  suppuration  is  extending,  or  degeneration  and 
pus  formation  on  the  one  hand,  and  the  tendency  to  repair  on  the 
other,  are  in  equilibrium.  As  soon  as  regeiieration  gains  the  upper 
hand  the  pyogenic  zone  becomes  the  fibroblastic  zone,  young  vascular 
fibrous  tissue  forming  in  it  from  without  inwards,  and  gradually 
changing  into  definite  scar  tissue. 

Characters  of  pus. — Pus  from  an  acute  abscess  is  typically  a  thick, 
creamy,  opaque,  yellowish-white,  slightly  alkaline  fluid,  with  a 
faintish  sickly  smell,  saltish  taste,  and  specific  gravity  of  about  1030. 
Under  the  microscope  pus  corpuscles,  granular  material,  and  fat- 
globules  are  seen  floating  in  a  fluid.  The  corpuscles  are  mainly 
polynuclear  leucocytes,  the  two  or  three  nuclei  being  more  clearly 
seen  on  the  addition  of  acetic  acid,  the  rest  of  their  substance  being 
composed  of  granules,  fat-globules,  and  vacuoles.  Most  are  dead 
and  swollen  by  imbibition  of  fluid.  In  an  acute  abscess  some  cells 
are  still  alive,  and  show  amoeboid  movements  on  a  warm  stage.  In 
size,  therefore,  the  dead  pus  corpuscle  is  rather  larger  than  the 
living  leucocyte  or  white  blood  corpuscle.  Whilst  varying  much,  it 
has  an  average  diameter  of  2^-^(j  ''^^•j  H- 

The  liquor  puris  contains  albumen,  which  coagulates  on  boiling, 
and  salts,  especiallj'^  chloride  of  sodium.  It  does  not  generally 
coagulate  spontaneously,  the  fibrinogen  of  the  exudation  having 
already  formed  fibrin  ;  but  when  an  acute  abscess  is  opened  early, 
some  spontaneous  coagulation  occurs  on  standing. 

Various  organisms,  especially  the  pyogenic  organisms,  are  present 
in  pus.  If  allowed  to  stand  or  remain  undrained  in  an  abscess 
cavity  after  opening,  saprophytes  grow  in  it  freely,  especially  the 
bacillus  pyocyaneus,  giving  rise  to  a  blue  colour. 

Varieties  of  pus. — Pus  is  spoken  of  as  sanious  wlien  it  contains 
blood  ;  curdy  when  portions  of  coagulated  fibrin  float  in  it ;  ichorous 
or  serous  when  thin,  and  consisting  largely  of  serum  ;  muco-purulent 
when  mixed  with  mucus  from  a  gland  or  surface. 

The  cause  of  suppuration  and  abscess. — Any  cause  of  acute  inflam- 
mation leading  to  excess  of  degeneration,  when  promoted  by  the  per- 
sistent action  of  the  irritant  and  tlie  lack  of  regeneration  on  the  part 
of  the  patient,  is  also  a  cause  of  suppuration.  Practically  suppuration 
is  due  to  the  presence  in  the  tissues  of  one  or  more  of  the  pyogenic 
organisms  in  such  an  active  state  that  their  attack  cannot  be 
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sufiBciently  resisted.  The  staphylococcus  and  streptococcus  pyogenes 
are  the  chief  organisms,  especially  the  staphylococcus  in  a  circum- 
scribed abscess,  the  streptococcus  in  diflfuse  phlegmonous  suppuration. 
Both  also  cause  muco-purulent  inflammations  and  ulcerations,  as 
does,  likewise,  the  gonococcus.  When  the  suppuration  is  near  the 
intestinal  tract,  the  action  of  pyogenic  organisms  becomes  complicated 
by  the  presence  of  gas-forming  organisms — the  bacillus  coli  communis 
and  its  allies.  The  diplococcus  pneumonise,  or  pneumococcus,  gives 
rise  to  suppuration,  especially  on  serous  surfaces,  such  as  the  pleura 
and  large  joints.  Tuberculosis,  also  syphilis  and  actinomycosis,  give 
rise  to  inflammation,  readily  going  on  to  suppuration. 

Experimentally,  suppuration  has  been  set  up  without  organisms 
by  inflammation  starting  with  excessive  cell  and  tissue  destruction. 
Sterilised  cultures  of  various  bacteria  (including  those  saprophytes 
growing  in  decomposing  pus,  such  as  the  bacillus  pyocyaneus), 
containing  bacteria-protein,  also  quicksilver,  turpentine,  croton-oil, 
petroleum,  and  nitrate  of  silver,  when  injected  aseptically,  cause  a 
limited  abscess,  which  does  not  spread  locally  nor  form  metastases ; 
the  pus  contained  is  free  from  organisms,  is  sterile,  and  not  virulent 
when  animals  are  inoculated  with  it. 

The  constitutional  symptoms  of  an  acute  abscess  are  at  first  those 
of  inflammation  ;  generally  a  chill  or  rigor  is  experienced  at  the 
time  when  throbbing  pain  is  first  felt.  The  pain  usually  gets  less 
when  suppuration  is  fully  established.  Although  the  abscess  may  be 
rapidly  extending,  yet  the  patient  often  feels  temporarily  quite 
relieved  owing  to  the  cessation  of  tension.  The  absorption  from 
the  cavity  of  special  toxins  sets  up  an  increased  formation  of  white 
blood  cells  {leucocytosis),  so  that  the  number  of  white  cells,  especially 
the  polynuclear  cells,  normally  varying  between  5,000  and  10,000 
per  1  cubic  mm.,  may  increase  to  20,000  or  more. 

Diagnosis  of  suppuration. — The  formation  of  an  acute  abscess  is 
indicated  by  the  severity  of  the  local  signs  of  inflammation — the 
throbbing  pain,  the  local  tenderness  on  pressure,  the  pitting,  then 
the  appearance  of  fluctuation,  and  later  that  of  pointing.  Deep- 
seated  suppiiration  is  often  difficult  to  detect ;  but  superficial  oedema, 
subcuticular  mottling,  or  deep-seated  resistance,  should  lead  the 
surgeon  to  suspect  its  occurrence.  In  such  a  case  the  presence  of 
leucocytosis  may  prove  of  value  as  an  aid  to  diagnosis  ;  other  causes 
of  leucocytosis  being  discounted,  such  as  ha3morrhagc,  pneumonia, 
diphtheria,  scarlet  fever.  For  instance,  leucocytosis  may  appear  in 
acute  appendicitis,  going  on  to  suppuration,  and  in  typhoid  fever 
when  perforation  has  occurred.  The  diagnosis  between  deep-seated 
abscess  and  aneurysm  will  be  referred  to  under  the  latter. 

Termination  of  suppuration. — I.  Exceptionally,  under  favourable 
circumstances  and  when  limited,  an  acute  abscess  may  spontaneously 
htirst,  the  walls  then  full  together,  and  become  lined  by  granulation 
tissue,  whicli  forms  fibrous  tissue,  so  that  the  cavity  contracts  and 
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fills  up  until  only  a  scar  remains.  Generally  some  complication 
ensues,  thus  : 

2.  The  abscess  cavity  may  form  a  sinus  or  fistula  (see  p.  26). 

3.  Retention  and  decomposition  of  the  pus  may  keep  up  a 
continuous  absorption  of  toxins,  septic  intoxication,  toxincemia,  or 
saprcemia,  or  the  organisms  penetrate  the  abscess  wall  and  enter 
the  blood,  septiccemia,  so  that  metastatic  abscesses  arise,  pycBmia 
(see  Infective  Processes,  p.  48). 

4.  The  suppuration  may  spread  locally  until  it  involves  some 
important  part — the  peritoneal  cavity,  a  joint,  or  a  large  vessel  from 
which  haemorrhage  may  then  occur. 

Treatment. — To  relieve  inflammation  threatening  suppuration  a 
boric  acid  fomentation  sprinkled  with  tincture  of  opium,  or  a  poppy- 
head  fomentation,  may  be  applied,  or  the  skin  smeared  with  fresh 
belladonna  extract  and  glycerine.  Whenever  inflammation  has 
definitely  passed  on  to  suppuration,  the  abscess  cavity  should  be 
opened  by  a  free  incision  at  the  earliest  possible  moment.  In 
deciding  upon  this  the  surgeon  should  exercise  his  judgment,  and 
not  necessarily  wait  until  he  can  definitely  obtain  fluctuation,  still 
less  wait  for  pointing.  This  last  was  excusable  before  the  intro- 
duction of  aneesthetics,  when  an  abscess  had  to  be  opened  by 
puncturing  and  cutting  out.  Now  it  is  wise  not  to  w^ait  for 
fluctuation  owing  to  the  destruction  of  tissue  which  must  ensue, 
whenever  a  diagnosis  can  be  arrived  at  beforehand.  A  small  incision 
into  an  abscess  in  which  softening  at  the  centre  is  only  just  beginning 
is  followed  by  rapid  healing.  In  some  cases  the  diagnosis  may  be 
confirmed  by  inserting  a  grooved  needle  or  exploring  syringe,  pus 
escaping  by  the  groove  or  being  drawn  up  into  the  barrel.  Even 
where  nothing  visibly  escapes,  a  microscopical  or  bacteriological 
examination  of  the  withdrawn  needle  may  yield  a  positive  result. 
But  no  conclusion  can  be  drawn  from  a  negative  puncture.  Such 
exploration  with  a  needle  must  always  be  followed  at  once  by  an 
incision  should  pus  be  withdrawn,  or  in  withdrawing  the  needle 
tissues  superficial  to  the  abscess  may  become  infected.  Thus  in 
the  case  of  an  empyema  thoracis  supi^uration  may  be  set  up  in  the 
chest  wall.  Hence  also  aspiration  should  never  be  employed  when 
the  needle  has  to  cross  a  serous  cavity  to  reach  the  abscess,  as,  for 
instance,  the  peritoneum  to  reach  an  appendix  abscess,  lest  the 
abscess  leak  into  the  cavity  through  the  puncture. 

Incision  of  an  abscess. — In  order  to  open  an  abscess  the  patient 
should  be  anassthetised  with  nitrous-oxide  gas,  followed  by  ether 
wheii  the  pus  is  deep-seated.  An  incision  under  local  anaesthesia 
(freezing,  cocain  or  eucain  injection),  or  without  anesthesia  by 
puncturing  and  cutting  out,  is  an  indifferent  method  not  only 
because  of  the  pain,  but  because  when  dealing  with  an  abscess  in 
this  way  there  is  a  tendency  to  wait  for  pointing,  to  make  too  small 
an  opening,  to  omit  the  exploration  of  the  cavity  to  learn  its  extent. 
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and  to  abstain  from  freely  treating  the  abscess  wall  with  an  antiseptic, 
 by  all  of  which  the  formation  of  a  sinus  is  favoured. 

The  patient  being  anaesthetised,  a  free  incision  is  made  generally 
in  such  a  direction  as  will  open  a  dependent  part  of  the  abscess  and 
so  favour  drainage.  A  natural  fold  of  the  skin  is  selected  if  possible 
to  prevent  a  visible  scar.  The  course  of  large  blood-vessels  and 
nerves  must  be  avoided.  The  skin  and  superficial  structures  are 
divided  until  the  abscess  is  reached,  or  after  incising  the  skin,  a 
blunt  instrument,  dressing  or  clamp  forceps,  or  a  grooved  director, 
is  pushed  in  the  direction  of  the  tense  swelling,  and  as  soon  as  pus 
is  found,  the  track  so  made  is  stretched  (Hilton's  method). 

The  pus  is  allowed  to  escape,  then  the  cavity  is  wiped  or  gently 
scraped  out  so  as  to  clear  away  pus  and  sloughs ;  next  it  is  swabbed 
out  with  a  strong  antiseptic  (carbolic  acid  1  in  20,  perchloride  of 
mercury  1  in  1,000),  all  of  which  is  afterwards  swilled  away  with 
water.  Then  the  dried-out  cavity  is  filled  with ,  iodoform  gauze  and 
a  dry  dressing  applied,  or  if  there  is  still  much  surrounding 
inflammation,  a  boric-acid  fomentation. 

When  the  abscess  is  multilocular,  septa  are  carefully  broken 
down  with  the  finger  and  all  recesses  and  pouches  exposed  and 
cleared  out. 

Drainage  by  the  use  of  tubes  is  referred  to  under  Wounds.  But 
the  method  above  described  is  very  much  superior  to  that  formerly 
used  of  making  a  small  incision  and  inserting  a  drainage-tube.  For 
the  cavity  when  dressed  with  iodoform  gauze  quickly  becomes  lined 
with  granulations,  and  then  secondary  sutures  may  be  inserted. 

Counter-opening. — When  an  abscess  is  very  large  and  the  first 
incision  is  found  insufficient  and  not  dependent,  especially  when 
suppuration  is  becoming  diffused,  a  second  or  counter-opening  is  made 
by  thrusting  sinus  forceps  from  the  bottom  of  the  cavity  towards 
the  skin  and  cutting  down  upon  the  point.  The  forceps  can  then 
be  used  to  draw  in  a  drainage-tube,  and  the  large  cavity  be  well 
irrigated  with  hot  water. 

If  haemorrhage  of  a  severe  character  follows,  it  is  generally  venous, 
and  is  arrested  by  firm  plugging;  if  arterial,  the  wound  must  be 
enlarged  and  the  artery  tied  above  and  below  the  point  of  com- 
munication. If  a  cavity  is  opened,  such  as  the  peritoneum,  it  must 
be  protected  before  the  wall  of  the  abscess  is  incised. 

Chronic  abscess. — A  chronic  abscess  forms  slowly,  and  the  signs  of 
inflammation  may  pass  unnoted.  Pyogenic  organisms,  although 
the  cause  and  present  at  first,  often  die  after  starting  tlie  abscess, 
80  that  the  pus  is  found  to  be  sterile,  at  least  to  simple  bacterio- 
logical examination.  Such  organisms  may  iiave  entered  with  a 
foreign  body,  have  reached  the  spot  through  the  skin  or  by  way  of 
the  circulation,  or  have  remained  dormant  after  an  acute  inflannna- 
tion.  The  character  of  the  pus  varies  much  with  its  origin  ;  wiion 
tuberculous  it  will  be  thick,  creamy  or  granular  and  white,  or  thin  witli 
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curdy  masses,  with  very  few  pus  cells  entire ;  when  metastatic,  the  fluid 
may  be  thin,  oily.  The  wall  is  usually  thick,  the  outer  layers  fibrous, 
the  inner  surface  smooth,  velvety,  like  mucous  membrane.  Chronic 
abscesses  are  commonly  tuberculous  in  origin;  metastatic  abscesses 
are  chiefly  due  to  pyogenic  organisms. 

A  chronic  abscess  extends  by  burrowing,  especially  in  a  direction 
favoured  by  gravitation,  as  in  spinal  abscesses  ;  it  bursts  upon  a 
skin  or  mucous  surface,  and  may  then  lead  to  hectic  and  amyloid 
disease,  ending  in  death  from  exhaustion,  or  it  may  rupture  into  the 
brain  or  spinal  cord  and  set  up  apoplectic  symptoms. 

A  chronic  abscess  may  remain  latent  for  yeai's,  much  of  its  fluid 
being  absorbed,  and  the  solid  portion  inspissated,  forming  a  cheesy 
or  calcareous  mass.  Then  from  a  slight  cause,  a  strain,  blow,  or 
impairment  of  health,  inflammation  is  relighted,  and  a  so-called 
residual  abscess  is  produced.  A  tuberculous  scar  may  remain  quiet, 
yet  on  microscopic  examination  little  cheesy  or  calcified  areas  may  be 
found.  In  an  abscess  latent  in  the  centre  of  a  bone  for  many  years, 
staphylococci  have  been  discovered,  in  one  twenty-five  years  after  an 
acvite  septic  inflammation. 

Treatment  of  a  chronic  abscess. — Whenever  possible  a  chronic 
abscess  should  be  removed,  wall  and  all,  by  dissection.  If  not,  as 
much  as  possible  of  the  wall  must  be  scraped  away  and  any  foreign 
body,  sequestrum,  etc.,  removed,  and  thus  the  formation  of  a  sinus 
will  be  avoided.  Sometimes  after  excision  the  wound  can  be  sewn 
up  ;  or,  after  scraping,  the  cavity  is  plugged  with  iodoform  gauze  and 
redressed  daily  until  it  fills  up.  If  large,  when  the  cavity  has 
become  lined  with  vascular  granulations,  it  may  be  sutured  (see  also 
under  Psoas  abscess). 

Sinus  and  fistula. — Although  often  used  synonymously  with 
fistula,  a  sinus  means  a  track  blind  at  one  end  and  opening  on  the 
surface  of  the  skin  or  mucous  membrane  at  the  other.  A  fistula 
has  both  ends  open,  giving  rise  to  a  communication  between 
the  skin  and  a  mucous  or  serous  cavity  or  joining  two  mucous 
cavities. 

They  are  generally  the  result  of  suppuration,  sometimes  of  an 
injury,  but  may  be  of  congenital  origin,  and  then  due  to  the  failure 
to  close  completely  on  the  part  of  some  embryonic  fissure,  such  as 
the  branchial  fissures. 

A  sinus  is  often  caused  by  carious  and  necrosed  bone,  a  bullet  or 
other  foreign  body,  such  as  a  drainage-tube  which  has  slipped  into 
an  abscess  and  prevented  healing.  Another  fruitful  cause  is  the 
bursting  of  an  abscess  through  a  small  hole  in  the  skin.  A  sinus 
forms  a  narrow,  often  tortuous,  channel  lined  by  smooth  or  tuberculous 
granulations,  surrounded  by  a  thick  fibrous  wall  and  opening  upon 
the  surface  in  the  midst  of  a  prominence  composed  of  granulations. 
From  it  by  pressure  pus  can  be  expressed. 

A  fistula  has  a  more  .varied  aspect.    It  may  resemble  a  sinus, 
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but  opens  on  a  mucous  surface  at  its  deeper  end,  as  in  the  case 
of  a  fistula  in  ano.  A  recto-vesical  or  vesico-vaginal  fistula  is  a 
communication  between  the  bladder  and  rectum  or  vagina,  the 
mucous  membrane  of  the  two  cavities  being  directly  continuous.  A 
salivary  fistula  results  from  an  injury  to  Stenson's  duct,  after  which 
the  saliva  is  discharged  on  to  the  skin  instead  of  into  the  mouth. 
Some  fistul£B  are  intentionally  made  to  relieve  the  patient,  particularly 
in  connection  with  the  stomach  and  intestines. 

Treatment. — A  sinus  should  if  possible  be  dissected  out  and  the 
wound  closed  or  filled  with  gauze.  Failing  this  the  next  best  way 
is  to  sht  it  up  as  completely  as  possible,  well  scrape  the  wall,  treat 
it  freely  with  an  antiseptic,  and  then  dress  firmly  with  gauze  to 
make  it  heal  from  the  bottom.  Less  satisfactory  measures  are  :  to 
keep  the  external  opening  patent  by  a  drain-tube,  or  by  a  loop  of 
soft  lead  wire,  or  by  inserting  the  head  of  a  bone  stud  perforated 
through  the  stem.  Into  a  sinus  may  be  syringed  chloride  of  zinc 
(1  per  cent.),  nitrate  of  silver  (10  per  cent.),  or  peroxide  of  hydrogen 
which  breaks  up  the  pus  and  escapes  as  froth.  A  probe  dipped  in 
pure  carbolic  acid  may  be  passed  down,  or  the  sinus  may  be 
cauterised  under  an  ansesthetic  by  a  narrow  benzine  cautery  or 
galvano-cautery  point.  If  the  blind  end  of  the  sinus  reaches 
towards  the  skin  at  some  other  point,  and  it  is  impracticable  to  lay 
it  open,  then  a  counter-opening  may  be  made  by  cutting  on  the  end 
of  a  probe  and  a  drainage-tube  passed  right  through ;  later  the  tube 
is  divided  and  a  short  piece  kept  in  each  end.  But  drainage-tubes 
are  not  now  so  much  in  favour,  as  the  tracks  in  which  they  lie  are 
very  slow  in  healing. 

The  treatment  of  the  special  forms  of  fistulis  is  elsewhere 
described. 

(B)  Diffuse  suppuration. — This  occurs  in  the  subcutaneous  and 
intermuscular  connective  tissue,  also  in  organs.  It  may  be  primary, 
and  is  then  most  often  seen  as  cellulitis,  due  to  streptococcus 
pyogenes  (see  Erysipelas),  but  may  arise  by  the  rapid  extension  of  a 
previously  circumscribed  abscess.  In  an  organ  a  nvimber  of  separate 
foci  may  rapidly  fuse  together,  as  in  the  breast  or  kidney. 

When  well  established,  a  condition  very  dangerous  to  life  arises, 
since  incisions  and  drainage  are  likely  to  be  inefficient.  Then  removal 
by  amputation  of  a  limb  or  excision  of  an  organ  such  as  the  breast 
or  kidney  may  be  required. 

(1.)  Suppuxation  on  a  stirface,  mucous  or  serous. — (a)  Muco- 
purulent  inflammation  (Fig.  9)  is  an  intensification  of  the  simple 
inflammation  of  a  mucous  membrane.  Tlie  flow  from  the  surface, 
which  in  simple  inflammation  is  largely  serous,  becomes  thicker  and 
more  ropy  from  the  admixture  of  mucus,  and  more  opaque  from  the 
increasing  number  of  cells  until  the  appearance  is  that  of  pus.  As 
the  discharge  continues,  it  may  get  a  green  tinge  from  the  bacillus 
pyocyaneus.    Microscopically,  a  marked  exudation  and  multiplication 
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of  leucocytes  is  seen,  which  collect  first  in  a  dense  layer  in  the 
submucous  tissue,  and  then  passing  up  between  the  epithelial 
cells  reach  the  surface.  At  the  same  time  an  active  secretion 
of  mucus  is  going  on  from  the  numerous  goblet  cells,  and  also 
from  the  racemose  glands.  If  the  inflammation  continues  the 
epithelial  cells  degenerate,  and  their  place  is  taken  by  small  round 
cells ;  thus  the  whole  layer  of  epithelium  may  be  destroyed  and 
ulceration  extend  into  the  submucous  tissue.  As  the  inflammation 
subsides  and  the  emigration  of  leucocytes  slackens,  active  proUfera- 
tion  of  cells  appears  in  the  submucous  connective  tissue  tending  to 

repair,  and  the  gap  in  the  mucous 
membrane  is  covered  in  from 
each  side  by  the  epithelium 
spreading  over,  the  cells  showing 
active  mitosis. 

Symptoms. — The  local  signs  of 
muco-purulent  inflammation  are 
only  seen  when  near  an  orifice ; 
the  constitutional  signs  of  fever 
are  sharp  at  first,  then  decline 
in  degree.  The  patient  sufi'ers 
chiefly  from  the  loss  of  function 
of  the  involved  tract,  and  from 
the  retention  of  the  muco-pus. 
The  muco-pus  may  be  retained 
in  a  mucous  cavity,  such  as  the 
maxillary  antrum,  the  frontal 
sinus  or  the  middle  ear,  forming 
an  empyema,  which  may  be  fol- 
lowed by  complications  from  ex- 
tension to  the  bone.  Or  it  may 
spread  along  a  mucous  tract,  as  in 
gonorrhoea,  from  the  ui-ethra  back- 
wards. The  organisms  may  pene- 
trate the  mucous  membrane  and  pass  into  the  circulation,  especially 
when  the  inflammation  involves  the  throat  or  the  intestines. 

Causation. — It  is  generally  due  to  infection  by  micro-organisms, 
but  occasionally  may  result  from  injury,  heat  or  caustics.  The 
organisms  connected  with  muco-purulent  catarrh,  as  in  the  case  of  a 
"  common  cold "  or  "  influenza,"  are  still  obscure.  The  strepto- 
coccus pyogenes  is  the  cause  of  a  dangerous  oedematous  inflamma- 
tion in  the  throat ;  the  gonococcus  is  an  especially  well  known  cause  ; 
the  staphylococcus  and  pneumococcus  may  both  cause  muco-purulent 
inflammation.  Naso-pharyngeal  muco-purulent  inflammation  follows 
on  the  specific  fevers,  measles,  scarlet  fever,  either  directly  or 
indirectly  through  debility.  The  various  forms  will  be  described 
under  their  special  headings. 


Pia.  9.  —  Muco-purulent  iuflammation. 
1.  Muco-pus  on  surface.  2  Groblet 
cells  producing  mucus  in  excess,  and 
leucocytes  passing  towards  the  surface 
to  become  pus  cells.  3.  Leucocytes  in 
the  submucous  tissue.  4.  Leucocytes 
emigrating  from  dilated  vessels. 
5.  Alveoli  of  mucous  glands  actively 
secreting. 
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The  treatment  involves  the  improvement  of  the  general  health, 
the  getting  rid  of  the  muco-purulent  secretion,  especially  if  retained 
in  a  cavity  before  complications  arise,  and  the  topical  application  of 
astringents,  etc. 

(b)  Sero-purulent  inflammation. — Inflammation  on  a  serous  sur- 
face, as  already  mentioned,  results  in  an  excessive  formation  of 
lymph  containing  a  variable  degree  of  fibrinogen,  partly  secreted, 
partly  transuded.  The  more  severe  the  inflammation,  the  greater 
the  escape  of  leucocytes,  which,  breaking  down,  liberate  a  ferment 
changing  the  fibrinogen  into  fibrin.  This  fibrin  adheres  in  part  to 
the  serous  surface  forming  layers,  whilst  in  the  siib-serous  connective 
tissue  rapid- emigration  of  leucocytes  takes  place,  which  pass  to  the 
surface,  and  largely  destroy  the  serous  lining  and  invade  the  fibrinous 
layers.  With  the  onset  of  suppuration  these  leucocytes  become  pus 
corpuscles,  a  turbid  fluid  taking  the  place  of  the  serous  exudation. 
The  character  of  the  pus  will  vary  according  to  the  amount  of 
fibrin  and  serous  fluid.  The  cause  is  in  all  cases  micro-organisms. 
These  may  reach  the  cavity  from  the  outside,  pyogenic  organisms 
entering  a  joint  or  the  peritoneal  or  pleural  cavity  through  a  wound. 
The  same  organisms,  or  the  gonococcus  or  the  colon  bacillus,  may 
reach  the  peritoneum  from  the  intestine  or  genito-urinary  tract. 
Empyema  thoracis  is  apparently  set  up  by  many  organisms,  especially 
by  the  pneumococcus.  The  tubercle  bacillus  is  a  great  determinant 
of  suppuration  in  joints.  The  signs  of  sero-purulent  inflammation 
are  partly  local,  due  to  distension  of  a  cavity  with  fluid  ;  and  partly 
general,  due  to  absorption  from  a  large  area.  However,  pus  may  be 
retained  in  a  cavity,  especially  when  it  follows  a  serous  inflammation, 
without  showing  any  marked  constitutional  influence,  presumably 
because  the  lymphatics  from  the  serous  surface  become  blocked 
during  the  stage  of  serous  inflammation.  The  treatment  consists  in 
early  evacuation  and  drainage  ;  by  this  means  complications  caused 
by  extension  are  avoided. 

(2.)  Superficial  suppuration,  pustulation,  and  ulceration. 
— In  the  tissues  beneath  the  surface,  the  emigrating  leucocytes  and 
the  proliferating-tissue  cells  which  degenerate  collect  in  the  fluid 
exudation  at  the  focus  of  the  inflammation  to  form  an  abscess. 
When  the  abscess  is  near  the  surface  the  skin  yields,  and  the  pus 
escapes  as  a  discharge,  leaving  an  area  corresponding  to  the  wall  of 
an  abscess,  an  ulcer.  An  abscess  may  therefore  be  said  to  be  a 
closed  ulcer,  an  ulcer  an  open  abscess.  Ulceration  is  distinguished 
from  sloughing  and  gangrene  in  being  a  molecular  death  of  tissue, 
as  compared  to  the  death  of  visible  pieces  or  in  masses.  But  there 
is  no  sharp  line  of  division.  The  ulceration  occurring  in  a  true 
tumour  or  new  growth  is  a  combination  of  a  degenei'ation  of  the 
new  growth  connected  with  an  impaired  blood  supply,  together  witli 
an  inflammatory  infection  of  the  tumour  by  organisms  from  a  skin 
or  mucous  surface. 
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The  naked-eye  appearances  attending  superficial  suppuration  and 
the  formation  of  an  -ulcer  are  as  follows.  An  area  of  skin  becomes 
inflamed,  with  deeper  redness,  more  swelling  and  tenderness  at  the 
centre.  There  the  tissues  feel  indurated ;  a  more  or  less  distinct 
swelling  occupies  the  skin  and  subcutaneous  tissue,  which  pits  from 
oedema.  At  a  spot  in  the  centre  the  corneous  layer  of  the  epidermis 
appears  whitish,  and  is  raised  by  a  fluid  collection  beneath  into  a 
pustule  (Fig.  10).  The  contents,  according  to  the  stage,  may  be 
serous,  slightly  turbid  from  a  few  leucocytes,  or  whitish  pus  when 
there  are  many  cells.  The  corneous  layers  of  epidermis  becoming 
detached,  an  excoriation  is  formed,  exposing  the  deeper  layers  of  the 
epidermis  and  dermis,  punctated  by  the  dilated  capillary  loops  in 

the  papillai.  Supposing  the  pro- 
cess to  be  arrested,  serous  exuda- 
tion containing  a  few  degenerating 
leucocytes  escapes,  while  the 
deeper  layers  of  the  epidermis 
quickly  proliferate  and  cover  in 
the  raw  surface. 

If,  however,  on  the  epidermis 
being  detached  the  dermis  appears 
greyish,  blood-stained,  or  greenish, 
and  does  not  show  any  bright 
vascular  points,  the  whole  thick- 
ness of  the  skin  is  in  process  of 
destruction,  and  an  ulcer  fonns. 
The  ulcer  is  at  first  covered  with 
thick  whitish  or  greyish,  or  blood- 
stained, sanious  pus,  through 
which  there  appear  brighter  points 
or  granulations,  until  the  whole 
surface  of  the-  sore  is  covered  in 
this  way.  Then  epidermis  begins 
to  spread  from  the  periphery  over  the  surface  as  a  shelving  bluish 
margin,  whilst  the  discharge  gets  less,  until  the  raw  surface  is 
skinned  over  and  a  scar  is  left  to  mark  the  previous  situation  of  the 
ulcer. 

The  minute  changes  in  ulceration  are  as  follows: — The  blood- 
vessels in  the  subcutaneous  tissue  are  first  dilated  ;  then  at  tlie 
focus  of  inflammation  there  is  stasis,  thrombi  forming  in  tlie  capillary 
loops  of  the  papilla.  Along  with  this  there  is  a  rapid  emigration 
of  polynuclear  leucocytes  into  the  surrounding  connective  tissue, 
which  multiply  by  direct  division.  At  the  same  time  the  patliological 
exudation  infiltrates  the  subcutaneous  tissue,  and  soaks  upwards 
amongst  the  epithelial  cells,  blurring  their  outline  and  tending  to 
collect  and  raise  the  corneous  from  the  deeper  layers  of  the  epidermis. 
The  leucocytes  pass  upwards,  at  first  by  intercellular  channels  as 


Fig.  10.  —  Formation  of  a  pustule. 
1.  Pus  cells  and  exudation  collecting 
and  raising  the  corneous  layers  of  the 
epidermis.  2.  Epidermis  with  leuco- 
cytes passing  upwards  between  the 
cells.  3.  Dilated  vessels  in  the  sub- 
epithelial tissue  from  which  the  leuco- 
cytes are  escaping. 


SUPPURATION  AND  ULCERATION. 


31 


long  as  the  epidermal  cells  are  intact,  and  collect  in  the  cavity  with 
the  fluid  exudation,  so  as  to  raise  the  epidermis  and  form  a  pustule 
(Fig.  10).  Then  the  cells  of  the  epidermis  and  dermis  and  connec- 
tive-tissue fibrillfE  swell,  become  turbid,  and  break  down  into 
granular  debris,  and  are  added  to  the  pus.  Next  there  starts  in  the 
deeper  zone  of  inflammation  the  process  of  regeneration  (Fig.  4) ; 
proliferation  of  endothelial  cells  of  the  capillaries  and  lymph-spaces 
and  of  connective-tissue  cells  takes  place  by  karyokinesis,  and  a 


Fig.  11. — Photograph  of  a  vertical  section  at  the  margin  of  a  healing  ulcer.  The 
epithelium  is  spreading  over  the  surface  of  the  cells  composing  the  granulations. 
The  numerous  dark  streaks  indicate  newly-formed  capillaries  running  up  to  the 
surface  to  form  vascular  loops. 

zone  of  potential  fibroblasts  tends  to  form  and  arrest  the  extension 
of  the  ulceration.  New  capillary  loops  sprout  upwards  from  the 
pre-existing  vessels,  and  around  each  the  fibroblasts  arrange  them- 
selves, each  loop  and  its  surrounding  group  of  cells  forming  a  naked- 
eye  granulation  (Fig.  1 1 ).  Whilst  some  of  these  fibroblasts  on  the 
surface  degenerate  and  fall  off  as  pus  cells,  poisoned  by  the  toxins, 
the  deeper  ones  are  rapidly  forming  young  fibrous  tissue,  which 
contracts  into  scar  tissue,  thus  diminishing  the  extent  of  the  surface 
to  be  covered  in.    With  the  vascularisation  of  the  base  of  the  ulcer. 
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the  Malpighian  layer  of  epidermis  begins  also  to  rapidly  divide  by 
mitosis,  and  so  to  spread  new  epidermis  over  the  healthy  granulations, 
from  the  margin  of  the  ulcer  inwards  towards  the  centre. 

Scar  or  cicatrix. — The  fibrous  tissue  continues  to  shrink,  leading  to 
obliteration  of  the  blood-vessels  in  the  cicatrix  and  causing  contraction 
and  often  distortion  of  the  surrounding  parts.  Cicatrices  differ  from 
normal  skin  in  that  they  are  devoid  of  sweat-ducts,  hair-follicles, 
sebaceous  glands,  papillae,  and  lymphatics,  and  being  also  but  poorly 
supplied  with  nerves  and  havuig  a  badly-regulated  blood-supply,  are 
very  apt  to  break  down  on  slight  provocation,  leading  to  a  re-opening 
of  the  ulcer.  Moreover,  owing  to  their  unstable  nature,  they  are 
liable  to  undergo  certain  changes  and  become  the  seat  of  eczema, 
hypertrophy,  keloid,  epithelioma,  and  warty  excrescences,  and  to  be 
attended  with  itching,  pain,  and  neuralgia. 

Instead  of  thus  healing,  the  ulcer  may  extend,  the  deeper  inflam- 
matory zone  becomes  that  of  stasis,  the  connective  tissue  and  cells 
further  degenerate,  any  cells  which  have  proliferated  die,  whilst  the 
emigration  and  fluid  exudation  from  the  blood-vessels  continue. 

When  an  ulcer  neither  heals  nor  extends  the  deepest  inflammatory 
zone  becomes  occupied  by  dense  scar  tissue,  which  in  contracting 
diminishes  the  blood-supply  to  the  surface,  and  checks  its  return  by 
lymphatics  and  veins.  Thus  the  granulations  on  the  surface  are 
pale,  oedematous,  congested,  showing  lack  of  arterial  supply  with 
obstructed  venous  and  lymphatic  return,  whilst  the  production  of 
fibroblasts  is  equalled  by  their  destruction.  Meanwhile  the  epidermis 
at  the  margin  cannot  spread  over  the  surface,  but  all  its  freshly- 
formed  cells  fall  off  into  the  pus. 

Causation. — Superficial  suppuration,  pustulation,  and  ulceration 
are  practically  always  caused  by  micro-organisms.  Chemical  sub- 
stances, especially  perchloride  of  mercury  and  croton-oil,  being 
rubbed  upon  the  surface  of  the  skin,  set  up  pustules ;  how  far  this 
may  result  from  direct  injury  by  these  substances,  or  how  far 
they  diminish  resistance  to  the  attack  of  organisms  already  present 
in  the  epidermis,  hair-follicles,  and  ducts  of  the  sebaceous  and 
sweat-glands,  is  doubtful.  Organisms,  especially  staphylococci 
existing  as  latent  saprophytes  in  the  above  situations,  may,  as  the 
result  of  anything  lowering  the  vitality  of  the  skin,  become 
pathogenetic.  This  tendency  is  directly  combated  in  cleaning  and 
preparing  the  skin  of  a  patient  for  operation.  Pure  cultures  of 
staphylococci  rubbed  into  the  uninjured  skin  easily  set  up  pustules, 
furuncles,  carbuncles.  The  combination  of  slightly  impaired 
health  with  local  rubbing,  as  a  cause  of  superficial  suppuration, 
is  frequently  illustrated  in  practice,  wherever  hair-follicles  and 
sebaceous  glands  are  numerous,  as  in  the  armpit.  Small  scratches 
and  punctures  of  the  skin  allow  staphylococci,  also  streptococci,  to 
enter  ;  the  resulting  suppuration  is  partly  due  to  the  activity  of  the 
inoculated  gei-m,  and  partly  to  the  lack  of  resistance  of  the  patient  : 
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the  former  is  shown  when  the  organisms  have  been  derived  from  a 
source  of  virulent  infection,  such  as  a  post-mortem  wound ;  the 
latter,  when  a  slight  scratch  becomes  important  in  a  weakly  patient. 
Superficial  suppuration  and  ulceration  may  be  metastatic  in  origin,  as 
seen  in  the  course  of  smallpox  or  syphilis,  in  which  the  relationship 
to  particular  organisms  is  still  in  doubt ;  in  others,  the  organisms 
causing  metastases  are  clearly  staphylococci. 

Predisposing  causes,  so  called,  are  all  connected  with  impairment 
of  nutrition,  local  or  general,  and  diminished  resistance  to  organisms. 
1.  Poor  living,  advancing  age,  overwork,  bad  hygiene.  2.  Definite 
morbid  states  ;  such  as  syphilis  and  tubercle.  3,.  Local  disturbance 
of  the  circulation,  as  from  diminished  arterial  supply,  especially 
illustrated  in  the  case  of  bedsores,  venous  congestion  as  caused  by 
long  standing,  varicose  veins,  or  lymphatic  obstruction,  as  seen  in 
ulcers  of  the  leg. 

Treatment. — The  general  line  of  treatment  of  superficial  suppura- 
tion and  ulceration  may  be  considered  under  the  following  heads  : 

\.  Preventative. — Cleanliness  and  the  maintenance  of  the  skin  in 
health.    Particular  attention  is  now  paid  to  this  matter — 

(a)  In  preparing  and  cleaning  the  skin  of  a  patient  before  opera- 
tion, or  in  dressing  a  wound,  so  as  to  remove  all  organisms  present 
both  on  the  epidermis,  in  concretions  of  sweat  and  dirt  and  hair, 
and  in  the  mouths  of  sebaceous  and  sweat-glands  and  hair  follicles 
(see  Wounds,  p.  184). 

(6)  In  nursing  patients,  lest  the  slightest  collection  of  sweat  and 
dirt,  rubbing,  or  pressure  may  in  a  feeble  patient  cause  a  bedsore 
(see  Bedsores,  p.  37). 

(c)  In  the  observance  of  habitual  cleanliness,  where  this  is  apt  to 
be  neglected  as  regards  the  hairy  scalp,  beard,  nape  of  the  neck, 
armpit,  groin,  genital  and  anal  folds  of  skin,  and  on  the  legs  the 
treatment  of  eczema  before  it  becomes  well  established. 

2.  The  early  removal  of  the  epidermis  of  a  pustule,  allowing  the 
escape  of  the  contents  and  the  opportunity  for  the  excoriated  surface 
to  become  re-covered  by  epidermis,  so  leaving  no  mark  or  scar, 
especially  illustrated  in  the  early  ti-eatment  of  smallpox  pustules. 
A  small  incision  is  made  into  a  pustule,  the  pus  washed  out,  and 
whilst  tlie  epidermis  is  lifted  by  a  probe,  some  iodoform  is  dusted  in. 

3.  The  whole  thickness  of  the  skin  being  threatened,  or  already 
destroyed,  the  pus  and  degenerating  tissues  should  be  scraped 
away,  and  the  organisms  killed  by  antiseptics  ;  the  ulceration  is  thus 
prevented  from  extending,  and  the  proliferation  of  connective-tissue 
and  endothelial  cells  promoted.  Capillary  loops  rapidly  spring  up, 
and  are  followed  by  the  covering  of  the  vascular  surface  with 
epidermis.  The  greater  the  tendency  to  spread,  the  more  the  need 
for  active  antiseptic  treatment  and  scraping.  By  early  treatment 
the  tendency  to  a  chronic  ulceration  is  prevented  (see  Boils  and 
Carbuncles,  p.  467). 

w.  3 
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4.  A  chronic  ulcer  existing,  the  object  of  treatment  is  to  obtain  a 
vascular  surface,  by  scraping  down  to  and  through  the  fibrous  layers 
until  a  vascular  zone  is  reached,  when  by  suitable  dressing  a  surface 
covered  by  vascular  granulation  is  obtained. 

5.  If  the  raw  surface  is  great,  the  epidermis  cannot  spread  over 
rapidly,  so  that  a  chronic  ulcer  is  in  danger  of  developing,  or  if  it 
ultimately  can  do  so,  marked  contraction  and  scarring,  liable  to 
complications,  result.  In  such  cases  skin-grafting  is  indicated  as 
soon  as  there  is  a  healthy  vascularised  surface  (see  p.  39). 

Ulobrs. 

An  ulcer  is  an  open  sore  produced  by  the  loss  of  substance  of  the 
free  surface  of  the  skin  or  mucous  membrane  in  the  process  of 
ulceration,  sometimes  preceded  by  gangrene,  or  as  the  result  of  an 
injury. 

Ulcers  were  formerly  distinguished  into  a  number  of  varieties 
according  to  their  clinical  appearance  and  course,  but  are  now 
referred  as  far  as  possible  to  their  specific  cause. 

A  simple  {or  uncomplicated)  healing  ulcer  is  covered  with  bright 
red  granulations,  from  which  escapes,  when  the  ulcer  is  dressed 
antiseptically,  a  thin  fluid,  composed  of  serum  containing  a  few  p^s 
corpuscles,  which  is  inodorous.  The  edges  of  the  ulcer  are  smooth 
and  shelving,  and  extend  in  the  form  of  a  bluish-white  film  over 
the  marginal  granulations  (Fig.  11).  The  surrounding  skin  is 
healthy. 

A  fungous  ulcer  is  covered  by  granulations  which  rise  above  the 
surface  and  are  turgid,  dark  red,  redundant,  and  readily  bleed. 
The  edges  are  abruptly  limited  by  the  exuberant  granulations,  and 
there  is  a  free  discharge  of  pus  from  the  surface.  This  ulcer  is 
generally  the  result  of  venous  congestion,  due  to  the  limb  being 
dependent  or  to  cicatricial  contraction  after  a  burn. 

An  oedematous  weak  idcer  has  the  granulations  upraised,  flabby, 
bulbous,  and  semi-translucent,  gelatinous,  friable.  The  discharge  is 
profuse  and  serous.  It  is  generally  the  result  of  a  feeble  arterial 
circulation,  such  as  accompanies  tuberculous  disease. 

An  inflamed  ulcer  shows  a  base  devoid  of  granulations,  livid  red 
and  dry,  or  florid  granulations  with  a  serous  or  sanious  discharge, 
containing  tissue  debris  or  actual  sloughs.  The  edges  are  ragged  and 
shreddy,  or  abruptly  sharp  cut.  The  surrounding  skin  is  red  and 
oedematous,  or  acutely  inflamed  and  in  danger  of  being  involved  by 
the  ulceration. 

A  sloughing  ulcer  is  an  inflamed  ulcer  in  which  the  pyogenic 
organisms  are  particularly  active,  especially  when  the  ulceration  has 
been  started  by  some  specific  affection,  such  as  syphilis,  or  occvu-s  in 
a  patient  suffering  from  some  constitutional  disease,  such  as  chronic 
nephritis  and  diabetes.    The  inflammatory  process  is  more  intense, 
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and  has  a  spreading  character.  The  base  is  covered  by  an  ash-grey 
or  black  slough  ;  the  edges  are  undermined,  inverted,  and  dusky 
red ;  the  constitutional  symptonas  are  severe. 

A  phagedenic  tdcer,  now  rare,  was  formerly  common,  especially 
among  patients  in  hospital  and  in  war-time.  It  is  probably  the 
result  of  infection  by  a  special  gas-forming  bacillus  (see  p.  109),  mixed 
with  other  pyogenic  organisms.  It  is  now  most  frequently  seen  in 
connection  with  venereal  sores  and  chronic  ulcer  of  the  leg.  The 
floor  of  the  ulcer  shows  no  granulations,  but  is  covered  with  foul 
greenish,  pulpy  sloughs  beneath  which  the  connective  tissue  is 
greyish,  infiltrated  with  pus,  and  discharging  a  dark,  blood-stained, 
or  ichorous  fluid.  The  edges  of  the  ulcer  are  irregular,  swollen,  and 
undermined  ;  the  skin  around  is  of  a  dark,  purplish,  or  dusky  red 
colour.  There  is  rapid  extension,  and  the  sloughing  may  go  on 
with  fearful  rapidity  both  as  regards  extent  and  as  regards  depth. 
The  penis  or  vulva  is  rapidly  destroyed,  and  the  bladder  or  rectum 
may  be  perforated,  or  an  ulcer  may  rapidly  extend  round  the  leg 
and  down  to  the  bone.  There  is  severe  fever  of  the  asthenic  or 
typhoid  type. 

A  chronic,  callous,  or  indolent  idcer  is  very  common  on  the  lower 
third  of  the  leg  in  the  lower  classes.  It  results  from  neglect  and 
continuous  septic  irritation ;  the  edges  become  infiltrated  with 
inflammatory  material,  which  impedes  the  circulation  and  prevents 
healing.  The  base  of  the  ulcer  is  covered  by  a  thin  sanious  discbarge, 
whilst  there  are  either  no  granulations,  or  such  as  are  present  are 
small,  flabby,  pale,  and  ill  formed.  The  edges  are  smooth,  white, 
callous,  rounded,  steep,  and  insensitive.  The  skin  around  is  generally 
congested  or  eczematous.  Such  ulcers  often  exist  for  years ;  they  may 
be  small  or  extend  nearly  round  the  leg.  Some  cause  little  pain  ;  in 
others  there  is  much  pain  whenever  the  leg  is  dependent.  They  are 
often  adherenttothe  periosteum  and  bone.  An  acute  sloughing  mayset 
in,  or  the  continued  irritation  may  in  the  end  result  in  epithelioma. 

A  chronic  ulcer  may  be  termed  varicose  when  associated  with 
varicose  veins,  or  eczematous  when  the  skin  around  is  so  affected, 
or  hcemorrhagic  when  freely  bleeding,  or  irritable  or  painful  when  a 
point  of  intense  pain  is  experienced  due  to  the  involvement  of  a 
nerve  twig. 

A  tuberculous  ulcer  results  from  the  ulceration  of  tuberculous 
(lupous)  nodules,  or  from  the  breaking  down  of  tuberculous  glands, 
or  other  tuberculovis  lesion.  Tuberculous  ulcers  are  often  nuiltiple, 
and  may  become  confluent  into  an  irregular  indolent  sore.  The 
base  of  the  ulcer  is  covered  with  pale  cedematous  or  fungous  granu- 
lations, which  easily  bleed.  The  edges  are  pale,  bhiish  pink,  thin 
and  undermined.  The  discharge  is  thin  and  scanty,  and  may  become 
yellowish  green  from  the  growth  of  bacillus  pyocyaneus.  The  skin 
around  often  presents  tuberculous  nodules,  or  cicatrices  of  former 
ulcers  or  enlarged  glands  are  felt  in  tlie  neighbourhood.  Tlie 
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cicatrices  are  pale  pink  or  white,  wliilst  the  skin  is  often  puckered 
around  them. 

A  syphilitic  ulcer  may  be  the  result  of  ulceration  of  a  primary  sore 
or  chancre,  of  a  secondary  pustular  or  tubercular  sypliilide,  or  of  a 
tertiary  gumma.  The  superficial  ulcers  are  usually  circular  or 
annular  in  outline,  and  by  the  fusion  of  several  circular  ulcers 
into  one  the  margin  is  crescentic,  and  the  spreading  with  a  convex 
outline  gives  rise  to  the  term  "  serpiginous."  The  base  of  a 
superficial  ulcer  is  dusky  red,  with  sharply  cut  edges ;  that  of  a  deeper 
gummatous  ulcer  is  excavated  with  overhanging  edges,  and  is  at 
first  covered  with  a  yellow,  wet,  wash-leather-like  slough.  The 
discharge  may  dry  on  the  surface  into  an  ecthymatous  scab,  and  this 
may  become  elevated  by  fresh  layers  forming  beneath  until  the  scab 
comes  to  resemble  a  limpet  shell,  and  is  termed  rupia.  The  cica- 
trices left  have  an  annular  or  crescentic  outline,  are  depressed  and 
composed  of  white  fibrous  tissue,  which  becomes  more  or  less 
pigmented,  especially  in  dark  people. 

A  gouty  ulcer  sometimes  forms  over  the  gouty  nodules  on  the 
fingers.  It  is  small  and  superficial,  and  the  granulations  may 
partly  conceal  a  chalk-like  deposit  of  urate  of  soda. 

A  scorbutic  ulcer. — An  ulcer  in  a  person  affected  with  scurvy 
exhibits  prominent  granulations  of  a  dusky  purple  colour.  Over 
this  may  form  a  strongly  adherent  foetid  crust,  the  removal  of  which 
is  attended  by  free  bleeding,  and  is  followed  by  a  rapid  reproduction 
of  the  same  material. 

Malignant  iilcers,  sarcomatous,  carcinomatous,  rodent,  occur  from 
the  breaking  down  of  tumours. 

Special  Treatment  of  Ulcers. — It  is  necessary  in  the  first  place  to 
identify,  if  possible,  the  cause  of  the  ulcer,  and  next  to  remove  all 
sources  of  septic  irritation,  for,  apart  from  the  cause,  continual  septic 
re-infection  is  the  chief  hindrance  to  healing. 

A  simple  ulcer  should  be  temporarily  covered  whilst  the  skin 
around,  say  of  the  leg,  is  rendered  aseptic,  as  described  under  Wounds. 
Next  the  ulcer  itself  is  cleaned,  and  a  gauze  dressing  bandaged  on. 
The  part  must  then  be  kept  at  rest,  and  elevated  to  favour  the 
venous  and  lymphatic  circulation,  the  arm  in  a  sling,  the  leg  raised 
with  the  patient  lying  in  bed,  or  on  a  couch.  The  circulation  is 
greatly  favoured,  and  so  healing  promoted,  by  daily  massage  of  the 
limb.  The  dressing  is  changed  when  saturated.  If  there  is  much 
discharge,  iodoform  or  boric  acid  powder  is  dusted  on.  If  there  is 
little  discharge  and  the  dressing  tends  to  stick,  ointment  is  spread 
on  gauze.  The  ointment  must  have  as  a  basis  vaseline  or  lanoliue, 
which  will  not  decompose,  such  as  does  a  lard  ointment  spread  on  lint. 
Fmiyous  granulations  may  be  reduced  by  rubbing  them  with  solid 
nitrate  of  silver  or  copper  sulphate,  or  painting  on  a  10  per  cent, 
solution.  (Edematous  gramdations  are  rendered  more  vascular  by 
applying  a  1  per  cent,  sulphate  of  zinc  lotion.    An  inflamed  ulcer 
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may  be  treated  with  boric  acid  fomentations  until  the  inflammation 
has  subsided.  A  sloiighing  or  phagedenic  ulcer  requires  the  free  use 
of  antiseptics.  Under  anassthesia  the  surface  of  the  ulcer  is  lightly 
scraped,  then  scrubbed  with  1  in  20  carbolic  acid,  or  1  in  1,000 
perchloride  of  mercury.  The  spreading  margins  of  a  phagedenic  ulcer 
may  be  painted  with  pure  carbolic  acid  or  1  in  500  perchloride  of 
mercury  in  spirit,  or  the  margins  are  seared  with  the  actual  cautery, 
after  which  some  opium  or  morphine  may  be  required.  Such  applica- 
tions can  be  more  exactly  applied,  and  the  treatment  is  quite  as  effectual 
and  not  nearly  so  painful  as  the  caustic  applications  formerly  in  vogue, 
but  now  rarely  used.  These  caustics  tend  to  spread  and  penetrate 
unnecessarily,  such  as  fuming  nitric  acid,  even  when  excess  is  neutra- 
lised by  carbonate  of  soda,  or  sulphuric  acid,  or  chloride  of  zinc,  or 
caustic  potash,  or  arsenic.  The  pure  carbolic  acid  has  the  special  merit 
of  producing  local  ansesthesia,  and  the  actual  cautery  that  of  exact 
application.  The  ulcer  is  afterwards  dressed  with  iodoform  gauze, 
or  it  may  be  fomented  with  sterilised  gauze  wrung  out  of  a  1  per 
cent,  solution  of  permanganate  of  potash,  or  the  part  may  be  placed 
in  a  bath  containing  boric  acid  or  permanganate. 

A  chronic  ulcer  may  be  strapped,  the  strapping  being  covered  with 
medicated  material,  such  as  Unna's  paste,  containing  oxide  of  zinc  and 
gelatine.  A  painful  ulcer  is  relieved  by  dissecting  out  the  nerve  twig 
or  even  by  passing  a  tenotome  beneath  the  painful  spot,  so  as  to 
divide  the  nerve. 

Ulcers  due  to  varicose  veins,  tuberculous  or  syphilitic  disease, 
will  "he  referred  to  later. 

Gouty  ulcers  should  not  be  irritated  nor  scraped  ;  fomentations 
with  saturated  lithia  water  or  a  lead  and  opium  ointment  may  be 
applied. 

Scorbutic  ulcers  quickly  heal  under  the  general  treatment  for  scurvy. 

Bedsores. — Decubitus. — An  ulceration  is  very  liable  to  take 
place  in  weakly  bedridden  patients  owing  to  pressure  and  tlie 
irritation  of  sweat  and  dirt.  The  more  helpless  the  patient  the 
more  liable  he  is  to  bedsores,  and  especially  when  he  is  paralysed, 
deHrious  or  insane.  They  occur  on  the  sacrum  and  buttocks  wliilst 
lying  on  the  back,  over  the  great  trochanter  when  lying  on  the  side, 
higher  up  on  the  back  when  the  spine  is  curved,  or  there  is  a  hollow 
or  ridge  in  the  bed.  They  form  on  the  anterior  iliac  spine,  the  bent 
knee,  and  the  dorsum  of  the  foot  from  the  weight  of  the  bedclothes, 
and  on  the  olecranon  in  broncliitic  patients  who  rest  on  their  elbows 
to  fix  the  humeri  so  as  to  allow  the  pectorals  to  expand  the  thorax. 
The  occiput  may  become  the  seat  of  an  ulcer  in  a  rickety,  neglected 
child  whose  head  sweats,  from  resting  on  a  hard  nuittress.  Sores  are 
easily  set  up  by  the  pressure  of  splints  on  the  point  of  the  heel,  over 
the  malleoli,  sides  of  the  knee  or  elbow,  or  where  the  end  of  a  splint 
cuts  into  the  patient's  buttock,  fork  or  armpit. 

Bedsores  are  prevented  by  etlicient  nursing,  but  it  is  the  duty 
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of  the  medical  man  to  supervise,  to  see  that  the  nurse  is  properly 
supplied  with  necessaries,  is  not  overworked,  and  has  assistance  in 
turning  heavy  patients ;  also  splints  must  be  constantly  attended 
to,  and  the  surgical  measures  modified  to  suit  the  circumstances. 
Although  sometimes  most  difficult  to  prevent,  yet  no  bedsore  can 
be  looked  upon  as  inevitable.  Hospitals  for  paralysis,  infirmaries 
and  asylums,  by  improvements  in  nursing  have  rendered  it  quite 
exce])tional  for  a  serious  bedsore  to  arise  there. 

The  bed  must  be  made  with  a  firm,  smooth  mattress  ;  the  under- 
sheet  and  blanket  must  be  changed  before  they  are  saturated  with 
sweat.  The  draw-sheet  is  spread  without  creases,  foreign  bodies 
such  as  bread-crumbs  are  swept  away.  The  chief  preventative 
measure  is  the  frequent  washing  of  all  spots  subjected  to  pressure 
and  friction  with  hob  water,  soap  and  flannel  or  sponge,  swilling 
clean  and  completely  drying  with  a  smooth,  warmed  towel.  Most 
weakly  patients  require  this  once  or  twice  a  day,  and  some  much 
oftener,  every  three  hours  or  so.  Excess  of  dirt  or  sweat  is  dissolved 
first  of  all  by  turpentine  or  ether.  Lotions  of  lead,  zinc,  silver,  or 
spirit  must  be  viewed  as  supplements  to  the  hot  soap  and  water, 
not  as  substitutes. 

Urine,  fseces,  and  wound  discharges  must  be  prevented  from 
soiling  the  patient  and  his  bed.  Urine  can  be  received  into  a  flask- 
shaped  bottle  in  the  case  of  a  man,  or  into  a  large  test  tube  in  the 
case  of  a  small  boy  ;  incontinence  is  checked  by  frequent  irrigation 
and  catheterism,  or  by  tying  in  a  catheter.  Urine  continually 
escaping  from  the  perineum  or  from  a  woman  should  be  received 
into  a  pad  of  wool  or  moss,  which  is  changed  before  saturation. 
Fseces  are  collected  in  a  bed-pan  or  on  a  pad,  the  bowels  being 
regulated  by  aperients  and  enemata. 

Patients  require  to  be  frequently  turned,  young  people  can  be 
kept  prone.  Pillows,  air-cushions,  water-beds,  and  in  children 
immersion  in  a  bath,  are  means  of  relieving  pressure. 

Signs  of  threatened  bedsores. — The  skin  loses  its  proper  colour  ; 
it  remains  a  dead  white,  or  it  is  dusky  red,  and  the  redness  does  not 
disappear  on  pressure  ;  the  skin  feels  indurated,  cedematous.  The 
epidermis  becomes  raised  as  in  a  blister,  or  there  are  several  points 
where  pustules  are  forming.  The  epidermis  becomes  detached, 
forming  an  excoriation,  exposing  the  papillaj.  With  proper  care 
an  actual  ulceration  can  still  be  prevented.  Failing  tliis,  the  skin 
sloughs  and  an  ulcer  forms,  which  may  be  classified  under  one  of 
the  foregoing  heads.  A  sloughing,  gangrenous  ulcer  may  rapidly 
extend,  expose  bone,  and  spread  to  the  spinal  cord,  wlien  tlie  patient 
dies  of  septic  spinal  meningitis. 

When  simply  an  excoriation,  active  preventative  measures  are 
taken  and  some  boric-acid  ointment  is  applied  and  frequently  changed. 
When  an  ulcer  has  formed,  the  gangrenous  skin  is  raised  and 
iodoform  gauze  slipped  underneath.   Sloughing  is  arrested  by  scraping 
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and  the  application  of  pure  carbolic  acid  under  an  antesthetic. 
When  healthy  granulations  have  covered  the  area,  epidermal  grafts 
may  be  applied. 

Skin-grafting. — (a)  Grafting  of  epidermis. — Thiersch's  method, — 
The  ulcer  having  been  brought  into  a  healthy  condition,  excessive 
granulations  are  scraped  off,  all  traces  of  antiseptics  are  washed  away 
with  boiled  salt  solution,  and  the  surface  pressed  with  a  hot  sponge 
until  oozing  has  stopped.    The  skin  of  the  patient's  arm  or  thigh 
has  been  previously  prepared,  all  antiseptics  being  likewise  washed 
away.    Then,  under  ansesthesia,  the  skin  is  made  tense  both  longitudi- 
nally and  transversely,  and  with  a  broad  sharp  razor,  well  wetted 
with  salt  solution,  a  shaving  of  epidermis  is  cut  by  drawing  move- 
ments so  that  the  section  folds  upon  the  upper  surface  of  the  knife. 
The  section  should  just  include  the  tips  of  the  papillae,  as  seen  by 
their  bleeding  points,  and  should  not  go  deep  enough  to  enter  the 
subcutaneous  tissue.    The  section  is  then  carried  to  the  ulcer  on  the 
razor,  and  one  end  of  the  strip  held  down  to  the  skin  by  a  probe 
whilst  the  razor  is  drawn  back,  so  that  the  folded  section  now  spreads 
over  the  ulcer  and  is  then  smoothed  out.    Air  bubbles  are  got  rid  of 
by  a  pipette,  and  the  section  is  gently  pressed  down  upon  the  surface. 
Some  float  the  grafts  out  in  salt  solution,  and  then  take  them  up 
on  a  large  section  lifter.     The  grafts  should  be  large  enoiigh  to 
well  overlap  the  margins,  as  they  will  retract  a  Uttle.    Strips  of 
green  protective  and  then  an  open-meshed  bandage  is  applied, 
changed  in  a  day  or  two,  except  the  innermost  layer  of  bandages 
which  is  syringed  through.     After  four  to   six  days,  all  the 
dressing  is  changed  and  a  lanoline  ointment  applied.     The  corneous 
layers  become  detached  from  the  grafts,  the  Malpighian  layers 
remaining  as  a  transparent  film  which  gradually  thickens.  The 
result  is  a  non-indurated,  supple  scar,  not  liable  to  eczema  or  con- 
traction.   Such  grafts  may  opportunely  be  obtained  from  a  limb 
which  has  to  be  amputated  ;  they  may  be  spread  out  between  layers 
of  damp  sterilised  gauze  and  so  be  kept  viable  for  some  days,  even 
as  long  as  three  weeks.    The  one  thing  to  avoid  is  the  contact  of 
the  grafts  with  antiseptics  such  as  carbolic  acid  or  perchloride  of 
mercury. 

The  surface  from  which  the  graft  is  shaved  requires  to  be  treated 
like  a  superficial  burn. 

The  same  method  may  be  used  with  less  certainty  for  grafting 
fresh  raw  surfaces  after  much  skin  has  been  lost,  but  the  surface  is 
not  so  uniform,  and  blood  is  apt  to  ooze  out  and  raise  the  graft. 
Generally,  it  is  better  in  such  a  case  to  apply  iodoform  gauze  until 
the  surface  shows  granulations,  and  then  graft  secondarily. 

(6)  Grafting  of  sHw.— Owing  to  the  success  attending  the  use  of 
epidermis,  skin  is  not  now  so  much  used.  The  graft  may  be  raised 
from  some  loose  area,  which  can  afterwards  bo  sutured,  or  it  may  be 
taken  from  an  amputated  leg,  or  from  the  prepuce  removed  by 
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circumcis-ion.  The  chief  thing  to  attend  to  is  that  no  subcutaneous 
fat  remains  on  the  under-surface  of  the  graft.  Frog's  epidermis  or 
epithelium  from  its  mouth,  skin  from  the  plucked  breast  of  a  chicken, 
or  the  skin  of  a  rabbit  or  dog  is  not  now  used,  except  that  from 
the  frog  for  the  conjunctiva. 

(c)  Plastic  operations. — These  will  be  alluded  to^  in  connection 
with  the  nose,  breast,  etc.  When  the  skin  is  raised  from  the  under- 
lying subcutaneous  tissue  it  becomes  much  more  extensile  and 
may  thus  be  stretched  over  a  large  area,  or  a  flap  may  be  twisted 
round  whilst  still  remaining  attached  at  one  part,  which  may  be 
divided  when  the  flap  has  become  adherent  (Fig.  74,  p.  194).  In 
this  way  the  nose  may  be  covered  with  a  flap  of  skin  from  the 
forehead  or  from  the  arm, 

GANGRENE. 

Gangrene  is  a  term  specially  applicable  to  an  eating  sore,  such 
as  phagedena,  or  hospital  gangrene,  and  is  now  the  general  term  for 
partial  death  of  tissues,  especially  of  the  limbs.  The  changes  which 
end  in  the  death  of  tissue  are  spoken  of  as  sphacelation  or  mortification. 
Sloughing  is  the  process  of  separation  and  casting  off"  of  the  dead 
tissue  (the  sphacelus  or  slough).  The  distinction  of  traumatic  from 
other  forms  of  gangrene  is  of  no  great  importance  ;  only  when  the 
gangrene  is  a  direct  result  of  the  injury,  the  circulation  being  arrested 
by  a  mechanical  crushing,  can  it  be  really  termed  such.  In  many 
of  the  so-called  cases  of  traumatic  gangrene  the  actual  injury  is  but 
slight,  the  gangrene  resulting  from  septic  inoculation,  or  in  other 
cases  from  pre-existing  pathological  changes.  The  terms  idiopathic 
and  spontaneous,  as  opposed  to  traumatic  gangrene,  are  unsuitable 
terms  as  the  diseased  conditions  inducing  gangrene  are  now  better 
known.  The  division  into  dry  and  moist  gangrene  is  largely 
accidental,  according  as  the  arterial  or  the  venous  circulation  is 
chiefly  obstructed,  and  the  limb  is  maintained  in  dry  or  in  moist 
surroundings. 

Mortification  or  sphacelation. — General  outline  of  the 
process  of  gangrene. — The  dead  part  in  dry  gangrene  exhibits  the 
same  changes  as  are  seen  after  death  in  tlie  body  generally  :  the  skin 
becomes  absolutely  cold,  white  or  marbled  by  stagnant  blood  in  the 
surface  veins  ;  rigor  mortis  may  appear  for  a  short  while  ;  the  limb  is 
bloodless  when  cut  into.  Then  the  bloodless  limb  in  dry  surroundings 
mummifles;  the  colour  of  the  skin  deepens  to  an  olive,  next  to  a 
blackish  brown  ;  it  is  horny  and  rings  when  struck  ;  the  muscles 
beneath  are  reddish,  and  the  whole  has  a  musty  odour.  There  is 
practically  no  absorption  from  this  dead  part  except  during  the 
stages  before  the  complete  cessation  of  the  circulation. 

In  moist  gangrene  the  limb  has  been  previously  distended  with 
venous  blood  ;  it  has  bcgn  inflamed,  hot,  red,  painful,  a  peculiar  burning 
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pain  being  felt  just  before  the  cessation  of  all  circulation.  Then  the 
limb  ceases  to  be  painful  and  becomes  cold,  and  putrefaction,  such 
as  occurs  in  a  moist  medium,  sets  in.  The  hsemoglobin  of  the  red 
blood  corpuscles  diffuses  and  gives  the  limb  a  dusky  red  or  brown 
colour,  which  changes  gradually  to  green.  A  foul  odour  of  decom- 
position is  perceived,  swarms  of  organisms  appear ;  the  cuticle  is 
slimy  and  easily  separates ;  the  dermis  beneath  is  greenish  and  is 
soon  detachable  with  the  least  touch ;  beneath  are  seen  the  muscles 
liquefying,  the  connective  tissues  blending  into  tough  sloughs  and 
exposing  the  bone.  The  products  which  can  be  absorbed,  especially 
when  the  stage  of  dying  is  slow,  or  continuous  as  in  spreading 
gangrene,  are  those  of  putrefaction,  poisonous  nitrogenous  derivatives 
of  albumin,  resembling  precursors  of  urea,  like  the  toxins  and  plant 
alkaloids,  also  irritating  fatty  acids,  and  gases,  hydrogen  sulphide, 
and  marsh  gas. 

The  line  of  demarcation.— Sloughing. — The  dead  tissue 
separates  by  ulceration  at  the  expense  of  the  living.  At  first  the 
line  of  demarcation  is  ill  defined — in  dry  gangrene,  because  there  is 
only  a  feeble  circulation  in  the  living  and  the  putrefaction  in  the 
dead  part  is  slow ;  in  moist  gangrene,  because  the  line  round  the 
limb  is  irregular  and  the  gangrene  is  still  spreading  in  places.  In 
the  dead  part  there  is  no  sensation  ;  in  the  living  it  is  retained,  or 
there  is  hyperfesthesia  or  pain.  The  dead  part  is  cold  and  remains 
so ;  the  living  is  warm  and  gets  warmer  near  the  gangrenous  zone. 
On  indenting  the  dead  part  with  the  finger  the  colour  is  not  altered ; 
the  living  skin  becomes  paler  and  recovers  colour  on  withdrawing 
the  finger.  When  the  dying  or  dead  part  is  swollen  it  pits  on 
pressure  and  the  pit  remains  ;  in  the  living  the  pitting  disappears 
on  taking  off"  the  finger-pressure.  The  line  of  demarcation  is  first 
shown  by  a  zone  of  inflammatory  redness  at  the  edge  of  the  living 
part,  then  a  line  of  ulceration  appears,  with  pus  beneath  whitish 
epidermis,  and  this  on  being  removed  exposes  an  irregular  gutter, 
which  gradually  deepens  and  encircles  the  limb. 

In  dry  gangrene  of  a  limb  there  forms  a  cone-shaped  ulcerating 
surface  covered  by  vascular  granulations,  discharging  very  little  pus, 
the  skin  being  destroyed  highest  up,  then  the  fascia  and  muscles, 
and  lowest  of  all  the  bone,  which  is  finally  eaten  through,  leaving  a 
conical  stump  with  the  bone  projecting.  This  process  of  separation 
may  take  as  long  as  a  year  or  two.  Meanwhile  the  patient  has  much 
the  same  amount  of  absorption,  and  is  subject  to  the  same  inter- 
current complications  as  from  a  chronic  ulcer  of  the  same  extent. 
In  moist  gangrene  there  is  profuse  idccration  at  the  end  of  the 
living  part,  witli  much  septic  absorption ;  pus  tends  to  track 
up  between  the  nuiscles,  and  necrosis  to  spread  up  the  bone. 
Thus,  if  the  limb  is  not  removed  by  amputation,  the  patient  dies 
from  septic  complications  l)cfore  the  actual  process  of  separation  has 
gone  very  far.     in  spreading  gangrene  previously  healthy  tissue 
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is  being  continuously  invaded  and  fresh  absorption  takes  place,  rapidly 
poisoning  the  patient  by  toxins,  or  inducing  septictemia  or  pyaemia. 

Causation  of  gangrene. — In  whatever  M'ay  it  takes  place,  the 
onset  of  gangrene  is  the  result  of  the  partial  or  complete  failwre 
of  the  blood  to  flow  through  the  affected  part.  This  may  be  due  to 
(1)  Impairment  of  the  general  circulation. .  (2)  Arterial  obstruction, 
obstruction  of  main  arteries,  small  arteries  or  arterioles.  (3)  Venous 
obstruction,  implicating  small  veins  or  main  venous  trunks.  These 
three  factors  are  usually  more  or  less  combined. 

1.  Causes  luhich  impair  the  general  circulation  (the  so-called 
predisposing  causes  of  gangrene). — Old  age,  feeble  heart's  action 
from  exhaustion,  fatty  degeneration,  results  of  endocarditis,  Bright's 
disease,  diabetes,  ansemia,  especially  acute  antemia  from  haemorrhage. 

2.  Physical  or  mechanical  causes. — Traumatism. — Crushing  of 
the  whole  or  part  of  a  limb,  burns  and  scalds,  frost-bite,  acids  and 
-alkalies,  pressure  as  in  bedsores,  strangulated  hernia,  or  by  tumours, 
fractures  and  dislocations,  foreign  bodies,  and  in  the  foetus  constric- 
tion by  amniotic  bands,  and  from  the  use  of  tight  bandages  and 
elastic  tourniquets. 

3.  Inflammatory  causes — obstructing,  especially  capillaries  and 
venules,  due  to  organisms — the  pyogenic  organisms,  staphylococci 
or  streptococci,  erysipelas,  puerperal  fever,  the  gas-forming  organisms 
(see  p.  109),  bacillus  anthracis,  bacillus  jerogenes  capsulatus  (Welch), 
bacillus  coli  communis,  seen  in  carbuncle,  phagedena,  noma.  Multiple 
patches  of  gangrene  appear  on  the  skin,  especially  in  exhausted 
children. 

4.  Obstruction  to  the  main  artery  and  vein  by  ligature,  rupture, 
pressure,  embolism  or  thrombosis.  Anatomical  conditions  may  be 
unfavourable  to  a  collateral  circulation,  as  in  the  case  of  the 
axillary  artery  or  vein,  and  the  common  femoral  artery  and  vein 
(see  Ligature  of  Arteries).  The  collateral  circulation  may  be  anatomi- 
cally good,  yet  be  impaired  by  external  pressure,  or  by  extravasated 
blood,  by  disease  of  small  vessels,  by  inflammation,  by  feeble  circula 
tion,  by  multiple  embolism  or  thrombosis.  As  there  is  no  anastomosis 
between  the  branches  either  of  the  pulmonary  or  of  the  superior 
mesenteric  artery,  gangrene  inevitably  follows  on  their  obstruction, 
and  gangrene  of  the  testis  follows  the  closure  of  both  spermatic  and 
deferential  vessels.  The  embolism  causing  gangrene  is  conmionly 
the  result  of  endocarditis;  the  thrombosis  may  be  general  in  its 
causation  owing  to  the  feeble  circulation,  or  arise  locally  from  disease 
of  the  vessel  wall.  Obstruction  of  the  abdominal  aorta  and  the  iliacs 
may  be  due  to  detachment  of  clot  from  an  aneurysm,  or  follow 
atheroma,  or  be  caused  by  embolism.  Tt  may  give  rise  to  pre- 
monitory symptoms,  often  synnnctrical,  of  intermittent  lameness  and 
paralysis,  the  intermittent  lameness  appearing  after  exertion  with 
cramping  pa.in,  and  clamminess  of  the  extremities,  which  passes  off 
on  rest,  or  it  may  end  in  paraplegia.    Gangrene  may  suddenly  set 
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in  symmetrically  at  the  end  of  any  exhausting  illness,  such  as  typhoid 
fever,  or  malaria.  Gangrene  from  rupture  of  a  popliteal  aneurysm, 
after  or  without  ligature  of  the  femoral,  is  not  infrequent.  An 
embolus  in  the  axillary  or  brachial  may  cause  dry  gangrene  of  the 
axm  below. 

5.  Obstruction  of  smaller  arteries,  especially  those  of  the  leg. — 
Senile  gangrene  (Fig.  12). — The  tibial  arteries  are  narrowed  by 
arterio-sclerosis,  following  calcareous  and  atheromatous  degeneration, 
thrombi  form  and  gangrene  com- 
mences, especially  in  the  big  toe.  It 
is  a  senile  change  which  occurs  unduly 
early,  and  to  a  marked  degree  espe- 
cially in  patients  who  have  suffered 
from  Bright's  disease,  gout,  diabetes, 
or  syphilis,  and  is  aggravated  by 
alcohol  in  excess,  also  by  overstrain. 
It  occurs  particularly  in  men.  The 
arterial  obstruction  in  the  tibials  may 
show  itself  before  the  onset  of  gangrene, 
by  cramping  pain,  numbness,  or  clam- 
miness of  the  feet,  alternating  with 
heat  and  tingling  and  formications. 
Pulsation  is  absent  or  imperfectly  felt 
in  the  dorsalis  pedis  and  posterior 
tibial  arteries  at  the  level  of  the  ankle 
joint.  The  radial  and  temporal  arteries 
may  be  found  hard  and  tortuous.  The 
patient  may  be  suffering  from  cardiac 
hypertrophy,  high  pulse  tension,  albu- 
minuria, diabetes,  or  obesity.  The 
gangrene  generally  starts  in  the  great 
toe  beside  the  nail,  in  connection  with 
some  trivial  lesion — a  crust  of  dirt,  a 
blister,  a  corn  shaved  off  too  deeply, 
an  in-growing  toe-nail,  a  bruise  from 

the  toe  being  stepped  on,  or  a  nail  projecting  from  the  sole  of  the 
boot.  A  dry  dusky  patch  forms  on  the  toe  which  becomes  slightly 
swollen,  red,  and  oedematous.  The  scab  may  fall  off,  and  a  chronic 
unhealthy  ulcer  deepen  to  the  bone,  and  set  up  necrosis,  or  dry 
gangrene  spreads  to  the  foot  and  leg,  not  continuously,  but  inter- 
mittently, a  line  of  demarcation  forming  imperfectly  at  each  stage 
in  the  process.  Less  often  in  cases  markedly  affected  by  the  above 
conditions,  complicated  by  alcoholism,  there  is  rapidly  spreading  moist 
gangrene. 

Arteritis  oi'  endarteritis  obliterans  is  an  exceptional  disease  arising 
in  relatively  young  patients,  and  is  not  caused  l)y  syphilis,  alcoholism, 
gout,  etc.     It  consists  in  a  concentric  or  eccentric  thickening  of  the 


Fia.  12. — Senile  gangrene.  (A 
photograph  kindly  lent  by  Mr. 
G.  P.  Newbolt. ) 
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inner  coat  of  the  vessel,  is  of  unknown  causation,  and  may  be  followed 
by  thrombosis  and  gangrene.  The  disease  tends  to  become  arrested 
spontaneously. 

6.  Gangrene  caused  by  spasm  of  the  arterioles  may  be  the  result 
of  cold,  frost-bite,  carbolic  acid  or  the  ingestion  of  ergot,  and  is  a 
special  result  of  Raynaud's  disease. 

Gangrene  from  ergot. — Among  the  poor  peasants  on  the  Con- 
tinent, who,  after  a  wet  harvest,  live  on  ergotised  ryebread,  ergotism 
.  followed  by  dry  gangrene  may  occur,  but  it  has  not  appeared  in  this 
country  during  the  last  two  centuries,  nor  is  it  caused  by  the  use 
of  ergot  as  a  drug. 

Gangrene  due  to  frost-bite  may   be  brought  about  (1)  by 


direct  action  of  intense  or  long-continued  cold,  the  tissues  being 
killed  outright,  or  (2)  indirectly,  by  the  violence  of  the  inflammatory 
reaction  that  ensues  on  the  restoration  of  the  circulation  in  tissues 
whose  vitality  has  been  lowered  by  previous  exposure. 

In  this  country  frost-bite  is  comparatively  rare,  but  is  occasionally 
met  with  during  severe  winters  in  poor,  half-starved,  or  debilitated 
subjects,  especially  in  those  whose  constitution  has  been  undermined 
by  alcohol.  The  parts  commonly  affected  are  those  in  which  the 
circulation  is  sluggish,  as  the  toes,  fingers,  nose  and  ears.  The  part 
first  appears  blue  and  congested  from  the  retai'datiou  of  the  blood 
due  to  the  contraction  of  the  vessels,  then  white  as  the  circulation 
completely  ceases.  Tlie  feeling  of  intense  cold  now  passes  ofl^,  the 
part  becomes  numb  and  insensitive,  mortification  occurs,  and  the 
tissues  become  black,  shrivelled  up  and  dry,  and  a  line  of  demar- 
cation slowly  forms  {dry  variety)  (Fig.  13).    Or,  if  on  cessjition  of 


Fio.  13. — Gangrene  from  frost-bite. 
(St.  Bartholomew's  Hospital  Museum.) 
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the  exposure  the  part  is  not  actually  dead,  as  the  ch-culation  returns 
acute  inflammation,  which  is  attended  with  severe  burning  pain,  is 
set  up,  and  this  again  may  lead  to  compression  and  thrombosis  of 
the  vessels  and  end  in  gangrene  {moist  variety).  An  endeavour 
should  be  made  to  restore  the  circulation,  but  so  slowly  as  not  to  set 
up  too  violent  a  reaction.  Thus  the  part  should  be  gently  rubbed 
by  the  hand  with  snow  or  cold  water,  and  then  wrapped  up  in 
cotton-wool,  the  patient  being  kept  away  from  the  fire  in  a  cool 
room. 

Carbolic  Acid  has  frequently  caused  gangrene  of  the  finger  or  toe 
when  applied  as  a  fomentation.  It  ought  not  to  be  so  used  even  in 
a  weak  solution. 

Raynaud's  disease  is  a  peculiar  form  of  spontaneous  gangrene 
usually  affecting  symmetrically  the  fingers,  toes,  and  more  rarely 
the  ears.  It  as  a  rule  occurs  in  children  or  young  persons  who 
have  previously  suffered  for  a  longer  or  shorter  period  from  inter- 
mittent attacks  of  numbness  and  coldness  of  the  extremities, 
generally  brought  on  by  cold  weather  {local  syncope),  followed  later 
in  many  cases  by  blueness  and  congestion,  accompanied  by  burning 
pain  {local  asphyxia),  which,  in  its  turn,  shows  a  tendency  to  run 
into  actual  death  of  the  part  {gangrene).  The  gangrene  is  usually 
of  the  dry  kind,  but  on  the  toes  and  shins  a  bleb  may  form,  and 
the  parts  slough  {moist  gangrene).  This  condition  is  supposed  to 
depend  upon  some  disturbance  of  the  vaso-motor  nerve-centre 
inducing  spasm  of  the  arterioles,  or  in  some  cases  upon  a  peripheral 
neuritis,  but  no  organic  lesion  has  yet  been  discovered.  Hsemoglo- 
binuria  is  frequently  observed  in  association  with  it.  Some  cases 
in  quite  young  patients  have  ended  fatally  with  apoplexy  and 
uraemia.  Shampooing  in  warm  water,  also  the  constant  descending 
current,  as  recommended  by  Raynaud,  or  placing  the  parts  in  an 
electric  bath,  have  been  attended  with  good  results  before  gangrene 
has  set  in. 

Treatment  of  gangrene  generally. — The  premonitm'y  signs 
of  gangrene  being  noted,  the  limb  of  the  patient,  if  in  bed,  is 
wrapped  in  cotton-wool  and  elevated.  In  patients  who  can  move 
about  thick  stockings  are  worn  by  night  as  well  as  by  day  with 
mittens  on  the  hands,  also  thick  gloves,  and  large  boots  out  of 
doors. 

The  circulation  in  the  limbs  is  best  improved  by  shampooing  in 
warm  water  and  by  massage.  Cold  and  damp,  also  the  approach 
to  a  hot  fire,  must  be  carefully  avoided,  and  attention  is  specially 
required  to  this  on  account  of  the  defective  sensation. 

In  cases  of  dry  gangrene  from  Raynaud's  disease  and  from  frost-bite 
the  dead  part  is  kept  dry  and  dusted  with  iodoform  whilst  separation 
goes  on.  Only  quite  late,  and  after  the  general  condition  of  the 
patient  has  improved,  should  a  very  limited  operation  bo  done, 
confined  chiefly  to  trimming  up  the  stump. 
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In  all  other  cases  the  Hmb  must  be  removed  by  amputation  well 
above  the  dead  part,  at  a  level  so  well  supplied  with  blood  that  rapid 
healing  is  ensured,  and  this  must  be  done  at  the  earliest  possible 
moment  to  avoid  septic  exhaustion  and  the  consequent  failure  of  the 
operation. 

The  most  unfavourable  is  the  moist  spreading  symmetrical  gangrene 
in  exhausted  patients.  Yet  amputation  must  be  done  as  the  only 
hope  of  saving  life.  As  Mr.  Pearce  Gould  pointed  out  in  connection 
with  a  case  in  which  he  saved  life  by  amputating  above  the  knee  on 
both  sides,  an  interval  of  a  week  intervening,  it  is  essential  to 
amputate  early  on  the  one  side,  so  as  to  give  the  patient  time  to 
recover  a  little  before  the  second  amputation.  Unfortunately,  such 
patients  are  often  too  exhausted  or  too  old  for  any  amputation  to  be 
attempted. 

Senile  gangrene  from  arteriosclerosis  has  recently  been  treated 
with  more  success  than  formerly  by  recognising  that  the  essential 
factor  is  the  occlusion  of  the  arteries  of  the  leg,  and  that,  therefore, 
as  Mr.  Jonathan  Hutchinson  points  out,  the  amputation  must  be 
through  the  lower  third  of  the  thigh.  Previous  lack  of  success  was 
due  to  favouring  moist  gangrene  by  keeping  the  limb  hot  and  wet  in 
poultices,  and  by  amputating  just  above  the  dead  part,  where  the 
vessels  were  diseased  and  the  tissues  infected  by  organisms.  The 
result  was  septic  inflammation,  sloughing  of  the  flaps,  necrosis  of  bone 
and  death,  either  at  once  or  after  re-amputation.  When  the  limb 
is  amputated  early  through  the  lower  third  of  the  thigh,  healing 
without  complications  may  be  anticipated. 

Albuminuria,  diabetes,  or  both  combined  to  a  limited  extent,  is 
no  bar  to  success  after  the  high  amputation.  In  a  number  of  cases 
not  only  has  the  stump  healed  and  the  patient  recovered,  but  the 
albumin  or  sugar  has  been  reduced  to  a  trace  or  has  disappeared. 
The  shock  is  not  appreciably  greater  as  no  blood  need  be  lost  and 
the  patient  is  soon  out  of  bed.  A  patient  with  commencing  dry 
gangrene  of  the  toe  should  have  the  foot  carefully  cleaned,  the 
nails  pared,  the  dusky  patch  dusted  with  iodoform,  and  the  whole 
limb  wrapped  up  in  cotton-wool  and  kept  elevated.  Then  the 
general  health  should  be,  if  possible,  improved,  and  cardiac  and 
renal  complications  relieved.  If  there  is  glycosui'ia  a  suitable  diet 
should  be  given  with  opium  or  codeia.  With  improvement  in  the 
general  health,  the  dusky  patch  may  separate  and  the  ulcer  heal.  If 
part  of  the  great  toe  is  dead,  but  there  is  no  tendency  for  the  gangrene 
to  spread,  active  measures  should  be  delayed  until  the  general  health 
has  improved,  when  the  stump  is  trimmed  in  a  limited  way.  But  if 
the  gangrene  spreads,  whether  continuously  or  intermittently,  an 
amputation  above  the  knee  must  be  done.  A  surgeon  on  finding 
no  pulsation  in  the  dorsalis  pedis  or  posterior  tibial  artery  should 
never  attempt  a  lower  amputation.  He  can  fully  assure  himself  of  the 
arterial  obstruction  by  exposing  these  vessels  before  commencing  the 
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amputation.  Moreover,  the  calcareous  vessels  have  been  seen  in 
outline  in  a  skiagram.  The  diabetic  or  other  treatment  for 
complications  should  be  continued  after  the  amputation. 

Spreading  septic  gangrene  is  probably  the  result  of  inocula- 
tion with  gas-forming  organisms  at  the  time  of  the  injury.  But  the 
injury  may  be  a  mere  scratch,  hence  the  above  term  is  better  than 
the  older  one  of  spreading  traumatic  gangrene,  although  it  may 
follow  a  compoimd  fracture  with  crushing  and  extravasation  of  blood. 
The  limb  rapidly  becomes  swollen,  cold,  and  of  an  earthy  leaden  hue  ; 
in  a  day  or  so  the  dusky  oedema  has  extended  to  the  elbow  or  knee ; 
within  two  days  it  has  nearly  reached  the  shoulder  or  hip  joint,  and 
moist  gangrene  follows  behind  with  marked  septic  intoxication. 
Amputation  must  be  promptly  done  above  the  cedematous  zone,  at 
the  shoulder  joint,  through  the  middle  of  the  thigh.  If  the  flaps 
are  already  infected  they  should  not  be  united  in  the  first  place,  but 
be  kept  apart  by  filling  the  wound  with  iodoform  gauze,  and  sutured 
later.  Pre-existing  disease,  alcoholism,,  or  internal  injuries  may 
complicate  the  gangrene  and  prevent  amputation  from  being 
successful,  but  apparently  hopeless  cases  may  be  saved.' 

Traumatic  gangrene  is  of  common   occurrence   in  surgical 
hospital  practice.    It  may  be  the  result  of  a  severe  injury,  such  as 
the  crushing  of  a  limb,  whereby  the  tissues  are  killed  outright  or 
their  vitality  is  so  lowered  that  the  blood  extravasated  from  the 
wounded  vessels  is  sufBcient  in  addition  to  the  lowering  of  their 
vitality  to  kill  them  {direct  traumatic  gangrene).    Again,  it  may  be 
due  to  the  rupture  of  a  main  artery  or  vein,  or  both,  without  any 
lesion  of  the  skin  {indirect  traumatic  gangrene).    The  symptoms  in 
these  cases  are  as  follows : — The  limb  is  cold  and  swollen,  its  sensi- 
bility is  lost  or  blunted,  and  the  pulse  below  the  seat  of  injury  is 
indistinguishable.     As  the  patient  recovers  from  the  shock  of  the 
injury  the  circulation  may  return,  and  all  may  be  well;  or  the  vitality 
of  the  part  may  become  comi^letely  lost,  the  skin  discoloured,  and 
the  signs  of  mortification,  already  described,  set  in.    Here  the  process 
is  entirely  a  local  one,  and  is  dependent  neither  on  constitutional 
disturbance,  inflammation,  nor  septic  agencies.    But  if  the  limb  or 
affected  part  of  the  limb  be  not  removed  and  sepsis  prevented,  septic 
products  will  gain  admission  and  give  I'ise  to  local  inflammation  and 
to  constitutional  signs  of  blood-poisoning.    The  treatment  consists  in 
amputation  near  to,  but  well  above  the  gangrenous  part  as  soon  as 
the  diagnosis  is  thoroughly  established  and  the  shook  of  the  accident 
has  somewhat  passed  off ;  but  as  long  as  it  is  doubtful  whether  the 
limb  may  not  recover,  the  part  shoidd  be  handled  with  all  gentleness, 
and  tight  bandaging  and  splints  avoided,  as  such  might  be  suflicient 
to  determine  the  death  of  the  part.    If  there  be  a  wound  the 
strictest  precautions  must  be  taken  to  render  it  aseptic  and  keep  it 
so.    If  deep  hsemorrhage  is  going  on  it  must  be  arrested.    At  times 
gangrene  may  be  prevented  by  a  timely  incision  and  the  evacuation 
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of  a  large  blood-clot,  or  the  removal  of  a  portion  of  a  fractured  or 
dislocated  bone  pressing  on  the  main  vessel. 

INFECTIVE  PROCESSES. 

Under  this  head  are  included  those  diseases  or  conditions  which 
are  known  or  believed  to  be  due  to  infection  by  micro-organisms.  A 
general  account  of  the  infective  processes  is  first  given  ;  afterwards 
the  special  diseases  are  described. 

(A.)  General  Infective  Processes. 

I.  Septic  processes. — Sepsis. — Septic  processes  divide  them- 
selves into  three  groups,  according  as  the  patient  is  suffering  : — 

(a.)  From  absorption  of  chemical  toxin  products  (septic  intoxication). 

(b.)  From  organisms  in  the  circulation  combined  with  the  absorp- 
tion of  toxins  {septiccemia). 

(c.)  From  both  the  absorption  of  toxins  and  the  presence  of 
organisms  in  the  blood,  with,  in  addition,  the  formation  of  metastatic 
foci  of  inflammation  and  suppuration  {pycemia). 

It  is  not  possible  to  draw  either  experimentally  or  clinically  a 
sharp  distinction  between  these  three  divisions.  Fluids  supposed  to 
contain  only  chemical  products  may  on  more  elaborate  examination 
show  germs  in  various  stages  of  activity.  It  is  not  easy  to  exclude 
the  presence  of  organisms  in  the  blood  ;  they  are  more  often  detected 
now  than  formerly.  The  names  also  applied  to  these  processes 
are  various. 

(a.)  Septic  intoxication — toxinsemia — saprsemia — causing 
traumatic  and  hectic  fever  and  lardaceous  disease. 

The  disease  is  the  result  of  the  continuous  absorption  of  chemical 
substances  derived  either  as  excretions  from  living  bacteria  or  from 
material  composing  dead  organisms,  or  from  the  abnormal  secretion 
or  degeneration  of  cells  and  tissues.  These  substances  are  nitro- 
genous amido-bodies  derived  from  proteid  substances  allied  to  the 
usual  products  of  katabolism,  such  as  uric  acid,  and  to  the  alkaloids 
obtained  from  plants.  Some  of  the  substances  have  been  identified, 
and  their  chemical  formulas  found  by  analysis ;  othei-s  have  been 
given  names,  sepsine,  putrescine,  cadaverine,  according  to  their 
source.  Generically  these  substances  may  be  classified  as  toxic  or 
poisonous  albumins,  or  more  briefly  as  to.mlbti,inins  or  toxins.  The 
general  effect  set  up  by  them  wheu  absorbed  may  be  civlled  septic 
intoxication,  or,  in  view  of  the  substances  getting  into  the  blood, 
toxinsemia  or  saprajmia.  Clinically  the  process  may  be  considered 
as  one  in  which  the  organisms  exist  only  at  the  focus  of  the  disease, 
the  production  of  the  poisonous  substances  being  chiefly  at  this  spot, 
from  which  absorption  takes  place  continuously  but  in  a  limited 
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manner.  The  amovxnt  of  absorption  is  therefore  more  or  less  uniform, 
and  the  resulting  intoxication  is  proportional  to  the  dose,  so  that,  the 
fever  being  treated,  absorption  is  arrested,  and  recovery  ensues. 
Neo-atively,  organisms  are  not  found  outside  the  area  of  the  lesion,  nor 
in  the  blood,  so  that  the  blood  is  not  capable  of  infecting  an  animal, 
although  a  sufficient  dose  of  the  toxins  may  set  up  in  it  intoxication. 

But  it  is  difficult  to  exclude  absolutely  the  presence  of  organisms 
in  the  blood.  Experiments  on  animals  are  liable  to  great  variations 
owing  to  differences  in  susceptibility.  It  is  also  difficult  or  impos- 
sible to  draw  a  distinction  between  the  degenerative  processes  in 
cells  and  tissues  termed  zymolysis,  caused  by  unorganised  ferments 
or  enzymes,  and  the  bacteriolysis  set  up  by  organisms.  Moreover, 
the  term  sapraemia  implies  that  the  organisms  in  such  cases  are 
merely  saprophytes  and  not  parasites  (see  p.  58),  an  idea  which 
does  not  agree  with  recent  observations.  Septic  intoxication  must 
therefore  at  present  be  regarded  as  in  the  main  a  clinical  dis- 
tinction, hardly  capable  of  pathological  confirmation.  Organisms, 
especially  pyogenic  cocci,  multiply  locally,  but  do  not  extend.  They 
manufacture  toxins  which  act  poisonously  as  enzymes  by  zymolysis 
on  cells  and  tissues,  both  locally  and  after  absorption.  The  clinical 
results  are  known  as  septic  and  hectic  fever;  and  the  general  effect  is 
obvious  in  the  destruction  of  red  blood  corpuscles,  septic  ancemia, 
and  the  albuminoid  degeneration  called  lardaceous  disease.  But 
similar  enzymes  can  result  from  breaking  down  of  blood  and  other 
cells,  without  organisms. 

Varieties  of  septic  intoxication  or  toxincBmia.  These  are : — 
1.  Simple  trav/matic  fever  is  a  slight  degree  of  intoxication, 
mainly  the  consequence  of  the  absorption  of  broken-down  blood, 
which  in  a  limited  way  occurs  after  subcutaneous  injury,  fractures, 
contusions  and  in  wounds  healing  by  first  intention.  Here  the 
intoxication  is  primarily  the  result  of  mechanical  cell  destruction, 
apart  from  organisms.  Yet  if  there  is  extensive  destruction  and 
much  blood  extravasation,  organisms  appear  and  promote  more  or 
less  suppuration,  whether  in  a  subcutaneous  hasmatoma,  or  in  a 
wound  which  appears  to  start  on  an  aseptic  course.  When  uncom- 
plicated by  germs,  the  fever  is  slight  and  transient,  but  may  undergo 
some  increase  owing  to  an  excitable  nervous  system. 

(iencrally,  there  is  only  malaise,  loss  of  appetite,  a  rise  of 
temperature  to  about  101°  F.,  and  the  pulse  to  about  100.  It 
comes  on  immediately  after  the  accident,  and  if  not  complicated 
by  organisms,  the  fever  tends  to  subside  in  about  three  days  or 
less  than  a  week,  Sliould  it  continue  it  points  to  iDyogcnic 
complications. 

2.  Septic  tratomatic  fever. — This  was  so  commonly  the  result  of 
any  wound  that  it  was  taken  formerly  to  be  a  necessary  conse- 
quence. It  is  now  known  that  tliia  fever  is  neither  inevitable  nor 
entirely  due  to  imperfect  drainage,  but  to  infection  by  pyogenic 


50    GENEEAL  PATHOLOGY  OF  SURGICAL  DISEASES. 


organisms,  for  with  the  observance  of  antiseptic  and  aseptic  pre- 
cautions it  has  become  quite  the  exception  after  operations,  althougli 
more  difficult  to  avoid  in  the  case  of  accidental  wounds  in  wliich  it  is 
not  easy  to  get  rid  of  all  the  organisms  after  they  have  once  gained 
access.  In  a  severe  case  the  temperature  rises  from  the  time  of  the 
accident  or  operation  to  102°  F.  or  103°  F.  On  the  second  or 
third  day  the  patient  may  have  a  distinct  chill  or  rigor  with  an 
evening  rise,  followed  by  some  remission  of  the  fever  in  the  morn- 
ing ;  the  pulse  is  frequent  (110  or  more),  the  skin  hot  and  dry,  the 
urine  scanty  and  high-coloiired  with  urates,  the  tongue  furred,  the 
appetite  lost,  and  the  bowels  confined  ;  there  may  be  headache  or 
delirium.  The  process  remaining  local,  about  the  sixth  day  free 
suppuration  will  set  in,  and  if  at  the  same  time  or  before  this  the 
discharge  can  escape,  whether  by  dressing  the  wound,  removing 
some  stitches,  clearing  the  tube  if  one  has  been  inserted,  or  in  other 
ways  re-establishing  drainage,  the  symptoms  subside,  and  the  wound 
heals  by  gi'anulations.  If  the  absorption  of  septic  products  continues 
there  will  certainly  be  further  infection  spreading  locally  or  into  the 
blood,  and  septiccemia  will  be  established.  In  the  course  of  recovery 
after  the  incision  of  an  abscess,  or  when  discharge  is  not  flowing 
freely  from  a  serous  or  synovial  cavity,  it  is  easy  for  the  drainage  to 
become  deficient  owing  to  the  narrowing  of  the  external  wound  or 
to  a  block  or  kinking  of  the  drain-tube,  and  this  septic  absorption  is 
the  more  likely  to  occur  whenever  the  opening  is  not  at  the  most 
dependent  part  of  the  cavity,  so  that  there  is  a  cul  de  sac  where  the 
exudation  collects. 

Amputation  or  other  free  removal  of  disease,  such  as  amputation  for 
gangrene,  or  for  ulceration  or  necrosis  of  bone,  excision  of  a  sup- 
purating cyst  or  chronic  abscess,  will  be  followed  by  the  immediate 
relief  of  the  symptoms  of  septic  intoxication. 

3.  Hectic  fever  is  a  common  accompaniment  of  prolonged 
suppuration,  the  abscess  not  being  adequately  drained  and  decom- 
position taking  place  in  its  retained  contents.  It  is  a  chronic  blood- 
poisoning,  due  to  absorption  of  toxins  in  small  quantities  over  a 
considerable  period  of  time.  A  chronic  abscess  whilst  unopened  and 
before  bursting,  however  large,  does  not  give  rise  to  it,  nor  after  the 
opening  of  a  large  abscess  does  it  occur  so  long  as  the  drainage  is 
good.  Hectic  fever  is  characterised  by  a  sharp  evening  rise  of 
temperature,  when  the  cheek  is  flashed  and  the  skin  di-y,  followed 
by  profuse  nocturnal  sweating  and  a  morning  remission  of  the  fever, 
which  leaves  the  patient  weak.  There  is  besides  loss  of  appetite, 
diarrhoea,  and  the  urine  deposits  urates.  The  patient  wastes,  the 
face  is  pale  and  pinched  in  contrast  with  the  flushed  cheek,  the  eye 
is  bright,  the  pupil  dilated,  the  tongue  red  and  dry  at  the  edges,  the 
pulse  becomes  (luicker  in  rate,  smaller  in  volume,  and  lower  in 
tension.  Hectic  fever  especially  comes  on  in  tuberculous  disease; 
thus  it  may  result  from  a  local  suppuration,  or  arise  from  the 
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insidious  development,  without  marked  cough,  of  a  pulmonary  cavity 
in  which  decomposition  goes  on,  or  botli  the  surgical  lesion  and  the 
pulmonary  may  progress  simultaneously. 

The  most  effectual  treatment  will  be  the  prompt  removal  of  the 
cause  of  the  suppuration,  either  by  some  topical  measure  or  by 
amputation  of  a  diseased  limb.  Failing  either  of  these,  we  must  try 
to  establish  better  drainage  and  prevent  decomposition  by  frequent 
dressings.  A  nourishing  diet  suitable  for  a  weak  digestion,  also 
stimulants,  are  indicated.  The  sweating  should  be  checked  by  dilute 
sulphuric  acid  or  by  atropine,  the  diarrhoea  by  catechu,  opium  or 
other  astringents. 

4.  Larclaceous  or  amyloid  disease  appears  especially  in  the  liver, 
spleen,  kidneys,  and  intestines,  less  often  in  other  organs,  following 
upon  long-continued  suppuration,  especially  of  bones  or  joints, 
in  old-standing  tuberculous  or  syphilitic  disease.  A  nitrogenous 
material  (not  a  carbohydrate,  as  was  first  supposed,  and  hence  the  name 
amyloid)  is  derived  probably  from  the  degeneration  of  pus  and  tissue 
cells  at  the  site  of  suppuration,  and  is  carried  thence  by  the  blood 
stream.  It  is  especially  at  first  deposited  between  the  fibrillse  of  the 
connective  tissue  in  the  coats  of  the  smaller  arteries.  The  organs  later 
appear  infiltrated  by  a  homogeneous  opaque,  glistening  substance,  com- 
parable to  bacon  or  lard  or  wax,  which  yields  characteristic  chemical 
reactions.  It  turns  a  dirty  brown  on  the  application  of  tincture  of 
iodine,  which  changes  to  blue  when  sulphuric  acid  is  added,  whilst 
methyl  violet  turns  it  red.  The  liver  and  spleen  especially  enlai-ge, 
and  may  reach  even  to  the  iliac  crest.  The  kidneys  being  affected, 
the  urine  is  of  a  low  specific  gravity,  pale  and  excessive  in  quantity, 
and  contains  much  albumin,  also  hyalin  casts.  The  implication  of 
the  intestines  sets  up  diarrhoea. 

Only  the  removal  of  the  cause,  e.g.,  by  amputation,  is  effectual. 
As  a  result,  if  not  too  far  advanced,  the  liver  may  shrink  again,  the 
albuminuria  cease,  and  the  patient  get  well. 

(6)  Septicsemia — Bacterisemia. — In  septicjemia  there  is  a 
continual  production  of  toxins  either  directly  excreted  by  the 
organisms  or  indirectly  formed  by  zymolysis  kept  up  by  enzymes 
derived  from  these  organisms.  And  this  takes  place  not  only  at 
the  focus  of  the  inflammation,  but  after  extension  in  the  neighbour- 
ing tissues  and  glands,  and  beyond  them  in  the  blood,  and  in 
internal  organs.  There  is  hacteriaimia  in  addition  to  toxiiuvmia. 
Thus,  even  if  the  local  mischief  is  arrested,  the  organisms  and  their 
enzymes,  which  have  passed  into  the  blood,  keep  up  the  process, 
wliich  then  becomes  a  struggle  between  the  general  resistance  of 
the  patient  and  the  toxins  produced. 

It  is  the  infection  with  Htrc[)tococcus  pyogenes  alone,  or  mixed 
with  staphylococci,  whicli  most  commonly  results  ui  sopticfcmia, 
f-s,  for  example,  in  erysipelas,  cellulitis,  puerperal  fever,  tlic 
septic  complications    of    scarlet   fever  and  diphtlieria,  l.<ulwig's 
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angina  and  post-mortem  wounds.  In  all  these  cases  the  organisms 
have  come  from  without,  and  being  inoculated  on  a  suitable 
soil,  they  grow  so  virulently,  and  produce  such  an  amount  of 
toxins,  that  the  patient's  resistance,  although  previously  he  was  in 
good  health,  is  speedily  overcome.  The  above-named  conditions 
illustrate  the  manner  of  the  infection.  A  post-mortem  wound  causes 
inflammatory  symptoms  within  a  few  hours  of  its  occurrence, 
indicating  how  rapid  is  the  multiplication  of  organisms  from  a  virus 
carried  in  by  a  small  prick.  Extension  follows  by  direct  continuity, 
along  tendon  sheaths,  or  by  lymphatics  to  lymphatic  glands.  Worst 
of  all,  there  may  be  little  local  sign,  but  rapid  constitutional 
poisoning.  Similarly,  in  puerperal  fever  the  extension  is  rapid  from 
the  placental  site  through  the  uterus  to  the  lymphatics  of  the  broad 
ligament,  or  to  the  peritoneum.  In  erysipelas,  extension  is  mainly 
by  the  skin  in  slighter  cases,  in  more  severe  also  by  the  cellular 
tissue.  In  septic  pharyngitis,  also  after  scarlet  fever  or  diphtheria, 
there  is  rapid  extension  from  the  fauces  to  the  lymphatic  glands,  and 
the  connective  tissue  of  the  neck,  and  thence  a  general  infection. 

The  symptoms  of  septicaemia  vary  in  severity  in  the  following 
order : 

Head  symiotoms. — Headache,  nocturnal  wandering,  delirium,  stupor. 

Gastro-intestinal. — Loss  of  appetite,  nausea,  vomiting,  constipation, 
diarrhoea.  The  tongue  is  moist  with  thick  fur,  or  there  is  a  brown 
fur  with  crusts,  leaving  on  separation  a  red  surface ;  or  it  is  a  dry 
brown,  shrunken,  and  fissured,  with  dry  brown  scales  or  sordes  on 
the  lips. 

The  temperature  sometimes  rises  with  a  distinct  chill  or  rigor  to 
103°  or  104°  F.  or  higher,  generally  without  marked  remission,  but 
falling  lower,  even  to  become  normal  or  subnormal  before  the  patient's 
death  ;  on  the  other  hand,  the  temperature  may  quickly  rise  above 
105°  F.  shortly  before  death. 

The  pulse  increases  in  rapidity  and  loses  in  tension  as  the  patient 
gets  worse,  and  the  rate  exceeds  130  as  the  condition  of  the  patient 
becomes  grave.  This  is  due  to  the  effect  of  the  toxins  upon  the 
heart  muscle,  causing  acute  degeneration,  much  in  advance  of  the 
degeneration  of  the  skeletal  muscles. 

The  face,  at  first  flushed,  gradually  assumes  an  anaemic,  earthy, 
sometimes  distinctly  jaundiced  look,  and  becomes  more  and  more 
shrunken.  Tiie  skin  is  covered  by  a  rash,  either  erysipelatous  or 
scarlatiniform  in  type,  or  of  an  anomalous  patchy  character.  At  firet 
it  may  be  dry  and  hot,  later  clammy,  moist  and  cold,  with  petechise 
and  yellowish  discoloration  from  blood  breaking  down. 

The  sjdeeu  is  often  felt  to  be  enlarged.  The  m-ine  becomes 
albuminous,  and  towards  the  latter  end  more  and  more  scanty. 

Pathological  changes  found  jmst'mortem.—Kx^or  mortis  is  feeble, 
cadaveric  lividity  pronounced,  decomposition  occurs  very  rapidly.  The 
blood  is  of  a  dark  colour;  the  red  blood  corpuscles  have  undergone  rapid 
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disintegratiou,  causing  a  staining  of  the  tissues  and  skin.  Petecliise 
are  found  not  only  on  tlie  skin,  but  also  from  capillary  extravasation 
on  the  surfaces  of  serous  membranes.  The  gastro-intestinal  canal, 
the  viscera  generally,  and  the  central  nervous  system  show  signs  of 
congestion.  The  spleen  is  enlarged  and  pulpy,  and  the  kidneys  are 
markedly  enlarged  and  congested.  The  lungs  are  congested  and 
pneumonic,  with  blood-stained  serum  in  the  pleurte.  Organisms, 
especially  pyogenic  forms,  are  found  in  the  blood  and  viscera. 

Treatment. — The  methods  of  treatment  are  local  and  general. 
By  the  local  arrest  of  the  process,  at  the  chief  manufactory  of 
the  poisons,  the  patient's  general  resistance  may  be  able  to  over- 
come the  systemic  infection.  The  antiseptic  treatment  of  a  post- 
mortem wound, — free  incisions  for  cellulitis, — in  desperate  cases 
amputation  of  a  limb, — in  puerperal  fever,  the  curetting  of  the 
uterus  and  swabbing  it  out  with  antiseptics, — the  painting  of  a 
sloughing  ulcer  of  the  fauces'  with  a  strong  antiseptic,  are  instances 
of  local  treatment.  Partial  relief  may  immediately  follow,  and  the 
patient  gradually  recover. 

The  only  general  treatment  of  service  is  the  administration  of 
anti-streptococcus  serum  injected  in  10  cc.  doses  into  the  sub- 
cutaneous tissue  of  the  loin.  At  least  four  doses  should  be  given 
within  twenty-four  hours.  Extraordinary  improvement  follows  in 
pure  infections  by  streptococci,  and  no  harm,  even  if  no  good,  is 
caused  except  perhaps  some  urticaria  around  the  puncture. 

Failing  this,  the  patient  must  be  supported  by  fluid  nourishment 
and  stimulants.  It  is  remarkable  how  much  of  the  latter  can  be 
taken  with  a  good  result.  Champagne  or  brandy  may  be  given  in 
small  amount  every  half-hour  or  hour,  stopping  short  of  produchig 
symptoms  of  alcoholic  intoxication.  Large  doses  of  quinine,  five  grains 
every  two  or  three  hours,  until  qviinism  supervenes,  may  be  of  value 
at  the  commencement.  Later  in  the  disease  it  is  not  worth  while  to 
upset  the  patient  by  drugs. 

(c)  Pyeemia. — Metastatic  infection. — The  name  pyaemia, 
although  first  used  on  the  mistaken  idea  that  it  was  pus  which  passed 
into  the  blood,  is  well  understood  as  implying  the  formation  of 
metastatic  inflammation  and  abscesses.  In  pyasmia  the  local  produc- 
tion of  toxins  at  the  original  site  of  infection  and  their  absorption, 
septic  intoxication,  or  toxinjsmia,  is  combined  with  the  production 
of  further  toxins,  septicaemia,  by  the  organisms  which  have  reached 
the  blood,  bacteriiemia ;  and,  further,  organisms  are  carried  by  the 
blood  stream  and  settle  down  in  one  or  many  places,  there  starting 
a  new  local  production  of  toxins  at  a  distance  from  the  site  of  the 
primary  infection.  This  metastasis  seems  to  be  especially  brought 
about  by  the  thrombosis  of  veins  communicating  with  the  primary 
area  of  infection,  which  thrombi,  being  invaded  by  organisms,  sup- 
purate, soften,  and  breakdown,  and  are  then  carried  away  (Fig.  M) 
emboli  to  lodge  in  and  thrombose  capillaries  at  a  distant  spot,  and 
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give  rise  to  a  metastatic  abscess.  Septicopya3mia  or  pyoseptictemia 
or  simply  pytemia  is  especially  frequent  after  septic  infiammatiou  of 
bone.  Thus,  in  septic  disease  of  the  temporal  bone  following  otitis 
media  the  lateral  sinus  becomes  thrombosed,  then  the  clot  breaks 
down  and  is  carried  into  the  circulation  ;  again,  in  acute  septic 
inflammation  of  the  lower  end  of  the  femur,  the  large  venous 
branches  from  the  bone  going  to  the  sviperficial  femoral  vein 
become  blocked,  and  then  the  thrombi  break  down.  In  puerperal 
infection  at  the  site  of  the  placenta,  the  uterine  venous  sinuses 
and  uterine  veins  become  thrombosed,  and  then  there  is  suppuration, 
so  that  broken-down  clot  gets  into  the  vena  cava.  Pygemia  also  follows 
septic  injuries  to  the  skull,  compound  fractures,  neglected  thoracic 
empyema  with  necrosis  of  ribs,  and  abdominal  abscesses.  It  may 
follow  genito-urinary  affections  and  intestinal  lesions,  such  as 
dysentery,  appendicitis,  typhoid  fever,  rectal  disease.  Of  vascular 
lesions  malignant  endocarditis  is  a  special  cause.  Pyaemia  is  now  a 
rare  consequence  of  wounds,  but  was  a  common  complication  prior  to 
the  introduction  of  aseptic  surgery. 

It  is  apparently  the  staphylococcus  pyogenes  in  various  degrees 
of  virulency  which  plays  the  most  prominent  part  in  pyaemia, 
although  there  is  often  a  mixed  infection  with  streptococci  and  other 
organisms. 

Metastatic  abscesses  may  form  in  any  part  of  the  body ;  they  are 
common  in  the  subcutaneous  tissue  and  in  joints.  They  occiu-  on 
the  surface  of  the  lung,  where  they  may  burst  into  the  pleura  and 
set  up  empyema;  in  the  liver  or  spleen  from  gastro-iutestinal 
absorption  ;  in  the  kidneys  ;  in  the  brain. 

The  pus  is  generally  non-odorous,  but  may  be  contaminated  with 
a  foetid  bacillus,  e.g.,  the  bacillus  coli  communis.  Typically  it  is  thm, 
watery,  or  oily,  many  of  the  pus  corpuscles  having  broken  down.  It 
contains  organisms,  especially  staphylococci. 

When  pyEcmia  has  originated  from  a  wound,  the  wound  is  found 
to  be  foul,  with  septic  infiltration  around  and  necrosis  of  bone ;  in 
particular  the  veins  are  thrombosed,  and  the  thrombi  are  undergoing 
suppuration. 

The  stages  of  septic  thrombosis  in  veins  followed  by  metastasis  can 
be  especially  well  traced  in  ear-disease  :  {a)  pus  in  the  middle  ear  and 
mastoid  antrum,  but  the  lateral  sinus  and  groove  sound  ;  (6)  necrosis 
of  the  temporal  bone,  with  pus  in  the  lateral  sinus  groove,  the  wall 
of  the  sinus  inflamed  externally,  but  the  interior  unaltered  and  the 
lumen  patent  ;  (c)  the  wall  of  the  sinus  thickened  by  septic  inflam- 
mation, the  inner  surface  rough,  and  a  clot  blocking  the  sinus 
but  not  breaking  down  ;  {d)  the  sinus  containing  pus  from  breaking 
down  of  blood-clot  where  in  contact  witli  the  middle  ear,  wliilst 
below  extending  down  the  jugular  in  the  neck,  is  a  firm  clot  with 
only  slight  inflammation  and  tenderness  of  the  venous  wall  ;  {e)  the 
clot  in  the  jugular  breaking  down    and    its  passage  into  the 
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circulation  marked  by  the  onset  of  severe  rigors;  (/)  or  throm- 
bosis followed  by  suppuration  extending  backwards  against  the 
stream  up  into  the  cerebral  sinuses,  and  infecting  the  brain  and 


A  venous  branch  becoming  tlu'ombosed,  the  clot  projects  into 
the  lumen  of  the  trunk  chat  the  branch  joins,  from  which  par- 
ticles are  detached  and  carried  away  by  the  stream  (Fig.  14). 
The  emboli,  formed  by  the  breaking  down  of  the  clot,  sometimes 
lodge  in  the  superficial  capillaries  of  the  lung,  and  so  cause  septic 
pneumonia  or  empyema,  or  in  the  lobules  of  the  liver,  and  cause 
multiple  abscesses  in  that  organ.  But  in  other  cases  the  emboli 
pass  through  the  pulmonary  and  hepatic  capillaries  without  leaving 
a  trace,  to  lodge  at  some  distant  spot.  An  extension  backwards 
down  the  veins  and  lymphatics  of  the  lower  limb  is  frequently 
seen  after  puerperal  fever  and  other  pelvic  inflam- 
mations. 

Some  have  distinguished  two  kinds  of  emboli : 
(1)  particles  of  broken-down  clot  with  organisms, 
likely  to  lodge  in  passing  through  the  pulmonary 
capillaries ;  (2)  emboli  of  micro-organisms  only 
which  are  able  to  pass  more  easily  through  the 
pulmonary  capillaries,  and  so  get  into  the  systemic 
circulation  before  forming  metastases,  then  lodging 
in  some  capillary  and  producing  a  thrombus 
around.  In  some  cases  the  emboli  first  lodge  on 
the  valves  of  the  heart  and  set  up  malignant 
endocarditis,  from  which  secondary  septic  emboli 
may  later  on  be  given  off ;  a  detachment  of 
secondary  emboli  may  also  possibly  follow  small 
metastatic  abscesses  in  the  lungs. 

Symptoms  of  pyaemia. — The  characteristic  sign  of  the  com- 
mencement of  pyajmia  is  a  rigor.  The  most  marked  and  severe 
rigors  are  seen  in  pyaemia,  lasting  an  hour  or  more.  The  tem- 
perature rises  rapidly  to  103°,  104°,  or  higher,  then  falls  with 
equal  rapidity  to  normal  or  to  subnormal.  The  patient  during  the 
rise  has  a  pinched  aspect,  with  cold  extremities  ;  during  the  remission 
he  is  pallid,  earthy-looking,  with  profuse  sweating  and  exhaustion. 
There  is  rapid  wasting ;  the  breath,  also  the  body  generally,  exhales 
a  peculiar  sweetish  odour.  The  tongue  is  red  or  glazed  ;  later,  dry, 
brown,  and  shrunken.  The  pulse  is  quick,  becoming  very  rapid, 
170  or  180  during  the  rise  of  temperature,  and  falling  to  110  or 
120  during  the  remission,  and  is  of  low  tension.  The  urine  is 
albuminous.  As  in  septicsemia,  there  may  be  extravasations  into  the 
skin,  giving  rise  to  petechia)  and  eruptions  resembling  purpura. 
Diarrhoea  and  delirium  occur  in  the  later  stages  shortly  before  death. 

Meanwhile  metastatic  abscesses  develop.  Of  these  the  patient  may 
not  complain,  cither  because  they  are  painless  or  because  of  tlie 


Fig.  14.  — Throm- 
bosed vein.  The 
thrombus  is  seen 
projecting  from 
the  smaller  into 
the  larger  vein. 
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general  exhaustion.  They  are  only  to  be  noted  by  a  systematic 
examination  of  the  patient  from  head  to  foot  twice  daily,  whilst  dis- 
turbing him  as  little  as  possible.  Subcutaneous  indurations  quickly 
fluctuate ;  joint  swellings,  fluid  in  the  pleura,  pericardium  or 
peritoneum,  or  enlargenients  of  the  liver  and  spleen,  appear  suddenly 
without  warning,  having  been  non-existent  on  the  previous  examina- 
tion twelve  hours  before.  With  this  the  wound  or  other  site  of 
infection,  as  the  middle  ear,  the  uterine  cavity,  may  be  foul  and 
suppurating,  or  dry,  with  the  formation  of  only  a  little  thin  fluid. 

The  post-mortem  appearances  are  those  of  septicsemia,  with,  in 
addition,  purulent  collections.  The  body  is  emaciated,  the  skin 
yellowish,  earthy-looking,  with  subcutaneous  extravasations.  The 
serous  membranes,  vessels  and  tissues  may  show  staining  from 
breaking  down  of  red  blood  corpuscles.  The  spleen,  liver,  and 
kidneys  are  enlarged  and  soft ;  organisms  are  found  in  the  blood  of 
these  organs,  and  to  a  varying  degree  in  the  metastatic  foci,  especially 
pyogenic  cocci.  In  the  subcutaneous  tissue  are  abscesses  containing 
sweetish,  often  oily,  pus ;  in  the  joints  the  pus  may  appear  almost 
like  turbid  synovial  fluid,  containing  only  a  few  broken-down  cells. 
In  the  ear  there  is  extensive  necrosis  of  bone,  pus,  often  foul,  in  the 
lateral  sinus,  also  foul  pus  in  the  cerebral  membranes  and  the  brain. 
In  a  long  bone  there  may  be  foul  pus,  with  necrosis  extending  up  the 
medullary  cavity  or  to  the  neighbouring  joint,  with  veins  thrombosed 
and  suppurating.  At  the  placental  site  in  the  uterine  cavity  may 
be  a  sloughing  ulcer,  the  wall  so  soft  as  easily  to  yield  to  the  finger  ; 
in  the  uterine  sinuses,  broken-down  blood-clot  and  pus  ;  in  the  broad 
ligament  and  retroperitoneal  tissues,  multiple  abscesses.  In  the  veins 
of  the  leg  may  be  found  thrombi  breaking  down,  with  collections  of 
pus  in  the  connective-tissue  planes  between  the  muscles  ;  in  the  liver, 
spleen,  kidneys,  and  brain  multiple  abscesses,  and  on  the  surface  of 
the  lungs  minute  abscesses  rupturing  into  the  pleura. 

Chronic  pyaemia. — Occasionally  pyajmia  runs  a  chronic  course. 
The  site  of  infection  may  be  unknown,  being  termed  cryptogenetic, 
or  the  wound  whence  the  infection  came  may  have  actually  healed. 
Organisms  after  absorption  may  remain  undestroyed,  latent,  in  the 
lymphatic  glands,  spleen  or  elsewhere.  No  rigors  need  usher  in  the 
recrudescence.  The  metastatic  abscesses  show  a  predilection  for 
joints.  The  patient  may  live  for  weeks  or  months  in  a  chronic 
septic  state  with  hectic  fever,  or  very  slowly  recover  after  perhaps 
several  relapses,  with  stiffiiess  of  one  or  more  joints,  the  stiff  joints 
showing  irregular  fibrous  or  bony  ankylosis.  Or  finally  death  occurs 
from  exhaustion,  with  albuminuria,  lardaceous  disease,  or  after  the 
development  of  pulmonary  phthisis. 

Prognosis. — This  is  always  grave.  If  the  local  process  can  be 
completely  arrested,  e.g.,  in  the  case  of  the  ear,  uterus,  or  long  bone, 
and  only  one  or  two  superficial  metastatic  abscesses  develop  that 
can  be  opened,  then  recovery  may  ensue. 
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If  the  patient  does  not  succumb  early,  overwhelmed  by  the 
intoxication,  but  survives  until  the  metastases  have  developed,  and 
these  are  incised,  then  improvement  may  follow.  If,  however,  he 
has  lived  so  far,  and  yet  the  primary  or  metastatic  foci  cannot  be 
fully  dealt  with,  further  metastases  will  develop,  and  the  patient 
finally  die  exhausted. 

Treatment. — The  most  vigorous  efforts  should  immediately  be 
made  to  stop  the  local  process  ;  e.g.,  in  the  ear,  in  addition  to  local 
measures  the  internal  jugular  vein  may  be  tied  to  check  further 
absorption  (see  Diseases  of  the  Ear).  The  cavity  of  the  uterus  may 
be  curetted,  antisepticised,  and  packed  with  gauze,  great  care  being 
taken  not  to  perforate  the  uterine  wall ;  in  some  cases,  indeed,  success 
has  followed  removal  of  the  uterus.  When  the  infection  is  in  a  limb, 
whether  connected  with  the  bone  or  joint,  or  in  the  subcutaneous 
tissue,  a  prompt  decision  is  necessary.  If  there  is  extensive  septic 
thrombosis,  and  the  process  cannot  be  summarily  and  completely 
dealt  with  by  incisions,  scraping,  or  excising  the  thrombosed  vein,  then 
amputation  must  be  carried  out.  In  acute  septic  inflammation  of  the 
lower  end  of  the  femur  amputation  may  be  necessary  within  four 
days  of  the  onset  if  life  is  to  be  saved.  Anti-streptococcus  serum  is 
of  no  service,  for  staphylococci  take  such  a  very  prominent  part. 

The  patient's  strength  is  supported  by  a  fluid  diet,  stimulants,  and 
quinine.  In  all  chronic  cases  a  change  of  air  to  the  seaside  or  to  a 
health-resort,  or  a  sea-voyage  is  of  great  service. 

Micro-oi'ganisms  and  their  products. 

The  human  parasites  belong  both  to  the  vegetable  and  animal 
kingdom.  The  arthropods,  such  as  the  insects  and  arachnids,  live 
on  the  skin ;  worms  in  the  intestine,  or,  during  their  cystic  stage, 
in  the  deep  organs  and  cellular  tissue,  or  in  the  blood-vessels  and 
lymphatics.  Protozoa,  such  as  the  plasmodium  malarite,  also  live 
in  the  blood.  But  it  is  the  vegetable  parasites,  the  protophytes, 
belonging  to  the  order  of  schizomycetes,  which  are  of  chief  import- 
ance, and  in  connection  with  which  the  term  micro-organism  is  chiefly 
used  ;  the  hyphomycetes  or  moulds,  and  the  blastomycetes  or  yeasts, 
being  found  mainly  on  the  skin  and  in  mucous  cavities. 

Micro-organisms. — Schizomycetes  or  bacteria. — These  are 
plants  or  protophytes,  without  chlorophyll,  unicellular,  but  by  growth 
and  multiplication  loosely  united  in  various  ways.  They  are  divisible 
into  three  groups  :  (1)  Cocci,  (2)  Bacilli,  (3)  Spirilla. 

1.  Coccior  micrococci  are  more  or  less  spherical  in  form,  like  berries. 
They  may  be  linked  in  twos,  diplococci,  in  fours,  tetracocci,  or  arranged 
in  packets,  sarcime,  or  like  a  string  of  beads,  streptococci,  or  in  a 
bunch  like  grapes,  stapkrjlococci. 

2.  Bacilli  are  seen  as  short  or  long  rods,  becoming  8])indle  or  club- 
shaped  in  sporing,  or  forming  long  threads,  streptothrix. 
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3.  Spirilla  are  threads  coiled  like  a  spring  or  corkscrew. 

Whilst  all  bacteria  have  a  typical  form  and  are  generally  inono- 
morphic,  variation  occurs  under  altered  circumstances,  giving  rise  to 
polymorphism,  which  may  make  identification  difficult.  In  some  this 
may  be  due  to  degeneration  or  to  spore-formation. 

Bacteria  are  composed  of  proteid  cell  contents  and  membrane, 
called  mycoprotein,  and  contain  a  nuclear  or  chromatin  deeply 
staining  substance,  also  osmic  acid  and  iodine  staining  substances 
(fat,  glycogen).  They  may  have  an  external  membrane  of  a 
cellulose-like  material,  forming  a  capsule. 

Spontaneous  movements  occur  in  bacteria,  not  in  cocci,  by  means 
of  whip-like  threads,  which  contract  and  extend.  Bacillus  anthracis 
is  motionless  ;  bacillus  tetani  moves  slowly  ;  bacillus  tyi:>hosus  and 
cholera  vibrio  are  actively  mobile. 

Division  directly  by  transverse  fission  occurs,  hence  the  term 
schizomycetes  or  fission  fungi,  leading  to  complete  separation,  or  the 
organisms  remain  linked  and  run  into  long  threads  which  later 
divide  up  into  shorter  ones.  Under  favourable  circumstances  this 
division  goes  on  rapidly ;  cholera  spirilla  have  been  seen  to  divide 
every  fifteen  to  forty  minutes.  Bacillus  subtilis  divides  every 
twenty  minutes.  Hence,  if  division  proceeds  in  geometrical  progres- 
sion at  this  rate  for  seven  hours,  the  progeny  of  each  bacillus  will 
then  number  over  a  million  (Lazarus  Barlow). 

Spore  formation  takes  place  under  various  conditions.  It  is 
unknown  in  streptococci  and  staphylococci,  is  common  in  bacillus 
anthracis,  also  at  one  end  in  bacillus  tetani,  but  is  not  common  in  the 
case  of  the  diphtheria  and  typhoid  bacillus.  Generally  it  is  endo- 
genous, the  spore  being  liberated  on  the  death  of  the  mother  cell,  but 
in  some  cocci  it  is  arthrogenous,  spores  are  budded  off,  or  the  coccus 
changes  directly  into  a  spore,  which  has  a  more  resisting  covering. 
Hence,  the  destruction  of  spores  by  heat  oi-  chemicals  is  difficult. 
Since  bacteria  contain  no  chlorophyll,  they  must  necessarily  live  on 
organic  substances,  like  the  yeast  plant  does.  Most  need  free 
oxygen,  obligatory  terobes  ;  but  some  only  grow  in  the  absence  or 
great  scarcity  of  oxygen,  obligatory  anaerobes :  such  are  the  bacilli 
of  tetanus  and  malignant  oedema ;  some  Ecrobes  grow,  but  less  well,  in 
the  absence  of  oxygen,  facultative  anajrobcs.  Experimental  bac- 
teriology has  identified  and  worked  out  the  life-history  of  the 
various  organisms  by  micro-chemical  staining  reactions,  by  cultiva- 
tions in  and  on  various  materials  and  by  animal  inoculations. 
Organisms  react  differently  to  the  influences  of  oxygen,  carbonic 
acid,  light,  temperature,  moisture,  as  well  as  to  various  chemical 
substances  classed  as  antiseptics.  By  altering  the  conditions  of 
artificial  cultivation,  or  by  employing  the  different  susceptibilities 
of  animals,  organisms  can  be  increased  or  diminished  in  virulence. 

Micro-organisms  ava  saprophytes  only,  or  are  pathogemtic  2mra sites. 

Saprojyhytic  bacteria  live  on  the  surface  and  in  the  cavities  of  the 
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body,  or  on  a  wound  or  in  a  sinus,  deriving  their  nutrition  from 
organic  substances  contained  in  the  fluids  found  there  ;  but  if  they  get 
into  the  blood  or  tissues  they  are  quickly  killed,  and  disappear  without 
doing  harm.  They  are  only  injurious  when  the  fluids  in  which  they 
live  are  not  kept  in  movement,  but  become  stagnant ;  then  they  can  set 
up  putrefaction.  Putrefaction  is  the  process  by  which  dead  organic 
material  is  broken  up,  the  final  products  being  carbonic  acid, 
ammonia  or  free  nitrogen  and  water.  It  is  brought  about  by  the 
action  of  organisms,  is  essentially  a  process  of  oxidation,  and  goes 
on  freely  when  oxygen  is  abundant.  Whenever  the  supply  of 
oxygen  is  limited,  half-stage  products  of  the  oxidation  of  proteid 
substances  result,  bodies  of  the  class  to  which  urea  and  uric  acid 
belong,  in  which  the  nitrogen  is  in  the  form  of  an  amido  compound,  a 
group  of  svibstances  in  which  also  the  poisonous  alkaloids  of  plants  are 
included.  When  saprophytes  thvis  set  up  decomposition  in  i-etained 
stagnant  fluids,  toxins,  ptomaines,  or  toxalbumins  are  formed,  which 
being  absorbed  into  the  blood  are  harmful,  and  a  cause  of  cell  and 
tissue  degeneration  and  inflammation.  The  influence  of  the  saprophyte 
is  got  rid  of  by  putting  an  end  to  the  retention.  The  retention  of 
milk  in  the  mammary  gland  leads  to  its  decomposition,  which  then 
excites  inflammation  ;  the  same  applies  to  the  decomposition  of  urine 
in  the  bladder.  Pus  discharging  by  a  sinus  may  contain  the  bacillus 
pyocyaneus,  and  should  any  temporary  retention  occur  inflammation 
is  set  up. 

Pathogenetic  or  parasitic  bacteria. — Whilst  these  organisms  can 
exist  as  saprophytes  living  on  organic  material,  even  within  the  body, 
without  for  the  time  doing  harm,  yet  they  are  capable  under  favour- 
able circumstances  of  living  in  the  blood  and  tissues.  They  are 
infective,  for  they  enter  the  tissues  and  multiply,  causing  degeneration 
and  death  or  necrosis,  also  cell  proliferation.  This  they  do  by  the 
toxins  they  form  and  excrete.  Some  organisms  remain  and  develop 
at  the  site  of  inoculation,  where  their  influence  may  be  chiefly  local, 
or  become  generalised  by  the  toxins  passing  into  the  blood,  toxinoemia, 
toxceviia,  or  intoxication,  also  saprcemia.  Instead  of  remaining  at  the 
site  of  inoculation,  the  organisms  may  spread  to  the  neighbourhood 
or  along  a  mucous  tract,  or  enter  the  lymph  or  venous  stream.  They 
may  be  stopped  and  destroyed  in  the  lymph  glands,  or  the  organisms 
themselves  may  reach  the  blood,  sejiticcemia.  In  the  blood  they  may 
be  destroyed,  e.r/.,  be  deposited  and  destroyed  in  the  spleen,  be 
excreted,  e.g.,  by  the  kidneys ;  or  multiplying  be  carried  to  some 
distant  part  {metastasis).  There  they  settle  down  again  and  repro- 
duce the  inflammation,  pyaimia.  From  the  maternal  circulation  tliey 
may  pass  into  that  of  the  foetus. 

The  activity  of  pathogenetic  organisms  may  increase  by  the  lack 
of  resistance  of  the  patient ;  on  the  other  hand,  their  virulence  may 
slacken,  whether  by  the  production  of  antitoxins  or  by  the  digestive 
action  of  phagocytes  ;  or  they  may  continue  partly  active,  as  a  chronic 
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inflammation,  or  become  latent,  encapsuled,  still  retaining  the  power 
of  recurrence,  of  relighting  the  inflammation.  This  latency  may 
occur  at  the  original  focus,  in  some  lymphadenoid  tissue,  or  in 
some  metastatic  formation.  Difficulties  in  connection  with  recog- 
nising and  treating  the  particular  organisms  may  occur  owing  to 
one  infection  preparing  the  way  for  a  second,  or  there  is  a  double  or 
mixed  infection,  as  is  frequently  the  case  with  pyogenic  organisms. 

In  the  culture  media  in  which  the  organisms  are  growing  changes 
occur  producing  :  (1)  Enzymes. — Unorganised  ferments  arise  in  the 
organisms,  which  are  in  action  proteolytic,  diastatic,  or  inverting. 
(2)  Toxins,  also  called  toxalbumins,  ptomaines. — Some  have  been 
identified  and  are  substances  having  a  definite  chemical  formula, 
containing  nitrogen.  They  have  various  properties,  harmful  to 
cells  and  tissues  by  starting,  to  speak  in  general  terms,  katabolic 
changes  in  proteids.  (3)  Antitoxins. — Substances  are  produced 
which  have  the  efiPect  of  neutralising  the  poisonous  characteristics 
of  the  toxins,  e.g.,  as  proved  in  the  case  of  snake  poison  which 
is  a  chemical  substance,  or  of  checking  the  growth  or  of  actually 
killing  the  bacteria  themselves,  germicidal  or  anti-microbic  sub- 
stances. These  antitoxins  are  present  in  the  serum  of  animals 
which  have  been  inociilated  with  the  organisms,  and  which  have 
suffered  to  a  certain  extent  from  the  disease  produced  by  the 
organisms,  but  have  recovered.  Such  animals  no  longer  suff"er  when 
re-inoculated  with  the  same  organism.  They  are  protected  or 
immunised  against  the  disease  for  a  variable  length  of  tune. 
Serum  taken  from  such  an  animal  checks  the  course  of  the  disease 
in  another  freshly  inoculated,  and  serum  from  such  immunised 
animals  is  now  being  used  in  the  treatment  of  diphtheria,  erysipelas, 
and  other  streptococcal  infections,  tetanus,  snake-bite,  anthrax. 

Vaccination,  as  introduced  by  Jenner,  results  in  the  production  of 
antitoxic  properties  in  the  blood,  sufficient  to  resist  for  a  variable 
length  of  time  infection  by  smallpox.  This  is  due  to  the  intro- 
duction of  the  disease  after  being  attenuated  by  passage  through  a 
relatively  unsusceptible  animal,  the  calf.  Pasteur  extended  this 
principle.  In  cases  where  no  sufficient  amount  of  antitoxic  serum 
is  available,  and  where  the  vaccination  method  of  Jenner  is 
impracticable,  Prof.  Koch  has  modified  vaccination  by  employing 
sterilised  cultures,  consisting  of  the  killed  organisms  together  with 
their  toxins.  He  noted,  when  a  killed  culture  of  the  tubercle 
bacillus,  tuberculin,  was  injected  into  animals  already  suffering  from 
tuberculosis,  that  large  doses  increased  the  disease  by  superadding 
intoxication,  whilst  small  doses  tended  to  check  the  course  of  the 
tuberculosis  by  increasing  the  amount  of  antibacterial  subst-ances  in 
the  blood.  Dr.  Wright  employs,  as  a  guide  to  treatment,  the 
observation  of  the  patients'  resistance  to  the  particular  organisms, 
as  marked  by  the  antibacterial  substances,  opsonins,  in  his  blood. 
The  object  in  view  is  the  maintenance  of  the  patient's  resistance, 
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his  opsonic  index,  above  the  normal  level,  and  the  avoidance  of 
anything-  lowering  this  index  below  the  normal,  such  as  has  been 
done  by  exhibiting  tuberculin  in  excessive  doses,  and  too  often. 
According  to  Dr.  Wright  this  method  may  be  employed  as  a  preven- 
tive in  the  case  of  typhoid  fever,  by  means  of  which  the  patient 
may  escape  the  infection  to  which  he  is  exposed,  or  only  suffer  to  a 
modified  degree.  Or  it  may  be  used  to  prevent  recrudescence,  as  in 
the  case  of  recurring  attacks  of  boils,  due  to  chronic  infection  by 
staphylococci.  In  the  case  of  tuberculosis,  tuberculin  is  administered 
in  such  small  doses  as  to  raise  the  opsonic  index,  repeating  the 
dose  only  when  the  patient's  resistance  begins  to  decline.  By  thus 
keeping  up  the  resistance  for  some  time  above  the  normal  level  it  is 
hoped  that  the  tuberculosis  may  slowly  die  out.  By  an  overdosage 
of  tuberculin,  the  opsonic  index  may  be  for  the  time  being  lowered 
below  the  normal.  Meanwhile  the  tubercle  bacilli  multiply,  and  the 
disease  rapidly  advances. 

(B.)  Special  Infective  Diseases. 

Pyogenic  Infection. 

(a)  Staphylococcus  infection. — Staphylococcus  pyogenes  (Fig.  15) 
is  a  spherical  coccus,  0-9  /x  in  diameter,  which  may  exist  singly,  or, 
when  rapidly  multiplying,  two  may  be  linked  together.  The  cocci 
collect  usually  in  clusters,  hence  the  name  Staphylococcus.  When 
grown  in  a  culture-medium  whitish  colonies  arise,  which  in  contact 
with  air  turn  mostly  orange.  Staphylococcus  pyogenes  aureus  ;  other 
varieties  remain  white.  Staphylococcus  alhus,  or  yellow.  Staphylococcus 
citreus.  It  is,  along  with  StrejJtococcus  pyogenes^  the  chief  originator 
of  suppuration,  by  giving  rise  to  toxins,  such  as  are  produced 
when  it  is  artificially  grown  in  broth.  It  is  found  everywhere,  in 
the  dust  and  dirt  of  rooms,  on  the  skin  of  the  hands  and  other  parts 
of  the  body,  on  instruments  and  apparatus  wherever  there  are 
irregularities  of  surface  and  rust  or  grease.  It  exists  hardly  at 
all,  or  in  a  very  inactive  state,  in  fresh  air,  in  good  drinking  water, 
and  in  sea  water.  Its  presence  may  be  detected  by  staining  with 
various  anilin  dyes,  including  the  method  of  Gram,  by  cultures  on 
potatoes,  in  broth,  on  agar,  and  by  inoculating  into  animals,  in 
which  case  a  pure  cultiu-e  tends  to  set  up  a  circumscribed  abscess 
in  the  connective  tissue.  A  culture  rubbed  into  the  intact  surface 
of  the  forearm  causes  a  boil  or  a  carbuncular  inflammation  and 
suppuration. 

Animals  vary  as  regards  susceptibility  ;  horses,  dogs,  and  cattle 
are  specially  susceptible  ;  guinea-pigs  and  mice  are  less  so.  Its 
virulence  rapidly  lessens  in  cultures.  By  local  inoculation  or  by 
rubl)ing  into  the  intact  skin,  staphylococcus  produces  eczema,  acne, 
boils,  carbuncles,  and  subcutaneous  abscesses.    By  infecting  wounds 
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it  sets  up  inflammation,  suppuration,  and  keeps  up  ulceration. 
Extending  by  lymphatics,  especially  when  mixed  with  streptococci, 
it  causes  suppuration  in  the  corresponding  lymphatic  glands ;  on 
reaching  by  way  of  veins  or  lymphatics  the  blood,  it  causes  septicsemia 
and  pyaemia.  Metastatic  suppuration  arises  in  serous  cavities,  in 
the  pleura,  peritoiieum,  meninges,  and  in  organs,  the  brain,  liver,  or 
spleen.  Septic  arteritis  and  endocarditis,  and  septic  embolism,  may 
also  be  caused  by  it. 

Some  of  its  infections  are  cryptogenetic,  the  point  of  entry  being 
unexplained,  or  it  can  remain  latent  in  the  circulation  until  a 
suitable  nidus  arises.  This  is  especially  noteworthy  in  acute  septic 
inflammation  of  bone,  osteomyelitis,  which  is  usually  an  unmixed 
infection  by  staphylococci. 

Occasionally  it  is  the  origin  of  a  chronic  infection,  chronic 


Fig.  15. — Staphylococci,     x  950.  Fig.  16. — Streptococci,  x  1000. 

(After  Sternberg.)  (After  Sternberg.) 


septicsemia  or  pyaemia,  with  recurring  metastatic  formations,  such 
as  recurring  boils. 

The  organism  may  lie  latent  at  the  site  of  old  suppurations  for  a 
long  period,  e.g.^  in  a  cavity  of  a  bone  for  twenty-five  years,  and  yet 
prove  itself  still  capable  of  setting  up  suppuration. 

It  has  not  yet  been  possible  to  obtain  an  active  antitoxin  from 
staphylococci  ;  but  Dr.  Wright  has  reported  good  results  in  chronic 
furunculosis  due  to  staphylococcus  infection,  by  the  injection 
of  portions  of  the  sterilised  culture  of  organisms  obtained  from  the 
patient.  This  appears  to  increase  the  phagocytic  properties  of  the 
white  blood  corpuscles,  and  to  prevent  recurrence  of  the  boils. 

The  staphylococcus  albus  is  a  weak  variety,  which  as  such  need 
not  cause  suppuration,  and  has  often  been  found  in  wounds  healing 
by  first  intention.  Nevertheless  there  is  nothing  to  prevent  its 
development  into  the  active  form. 

(6)  Streptococcus  infection. — Streptococcus  pyogenes  is  a 
spherical  coccus,  1  />i  in  diameter,  doubling  itself  and  then  growing 
in  chains  (Fig.  16),  especially  in  a  fluid  exudation  or  culture.  It 
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grows  ill  white  colonies  on  gelatine  or  agar,  and  stains  with  anilin 
dyes,  especially  by  Gram's  method.  It  loses  its  virulence  quickly 
on  ordinary  media,  but  less  rapidly  in  human  or  horses'  serum.  It 
is  especially  active  in  its  influence  on  mice  and  rabbits,  less  so  on 
dogs  and  rats.  Its  characteristic  effect  is  an  oedematous  or  phleg- 
monous inflammation,  generally,  not  always,  going  on  to  suppuration 
in  deeper  parts ;  on  the  skin  it  causes  erysipelas,  and  on  a  mucous 
membrane  the  formation  of  a  muco-puruleiit  inflammation  with  a 
fibrinous  layer  on  the  surface.  It  can  exist,  however,  in  these 
situations  without  setting  up  inflammation. 

Entering  by  the  skin  through  a  small  lesion,  streptococci  take 
especially  the  line  of  the  lymphatics,  causing  lymphangitis  with 
oedema  around,  and  oedematous  swelling  of  the  lymphatic  glands. 
Spreading  by  the  skin,  it  sets  up  erysipelas,  characterised  by  marked 
dilatation  of  vessels  and  a  sero-fibriuous  exudation.  Extending  by 
the  subcutaneous  tissue,  generally  then  as  a  mixed  infection  with 
staphylococci,  it  is  a  cause  of  cellulitis. 

Whether  existing  latently  in  the  vagina  or  on  the  skin  of  the 
genitals,  or  introduced  on  the  hands  or  instruments  by  practitioners 
or  midwives,  it  causes  infection  of  the  placental  site  with  a  sero- 
l^urulent  discharge,  and  thrombosis  of  the  uterine  sinuses,  oedematou^ 
inflammation  and  suppuration  in  the  broad  ligaments,  or  by  further 
extension  fibrino-puruleut  peritonitis. 

Reaching  the  circulation,  it  is  especially  the  cause  of  septicaemia 
with  metastatic  oedematous  inflammations  and  pysemic  abscesses  in 
organs  such  as  the  kidney.  Scarlet  fever  is  due  to  a  variety  of 
streptococcus  pyogenes,  and  streptococcal  abscesses  complicate 
scarlet  fever  by  extension  from  the  fauces.  The  septicsemic  condition 
started  by  puerperal  or  pharyngeal  or  other  infections  by  streptococci 
may  closely  resemble  in  its  course  an  attack  of  scarlet  fever. 

An  antitoxin  is  obtained  from  the  serum  of  a  horse  vaccinated  by 
streptococcus  cultures  which  has  been  extraordinarily  successful  in 
streptococcus  infections,  but  only  when  the  infection  is  a  pure  one, 
and  not,  as  is  so  often  the  case,  when  mixed  with  staphylococci. 
The  serum  probably  is  most  efficacious  when  employed  against 
the  same  variety  of  streptococcal  infection  as  used  for  vaccinating 
the  horse.  Erysipelas,  puerperal  peritonitis,  also  malignant  scarlet 
fever  and  endocarditis,  are  instances  of  such  varieties. 

Erysipelas  and  cellulitis. — Ctotaneous  erysipelas  is  due  to 
infection  by  streptococcus  pyogenes — is,  in  fact,  a  streptococcal 
dermatitis.  In  cellulo-cutaneous  erysipelas,  and  more  markedly  so 
in  cellular  erysipelas  or  diffuse  cellulitis,  in  which  the  infection 
involves  the  subcutaneous  and  intermuscular  connective  tissue, 
stapliylococci  are  often  present,  and  the  process  is  a  mixed  infection. 
I^rysipclas  and  cellulitis  constitute  an  infective,  difl"usely  sjireading 
inflammation  of  the  skin  or  subcutaneous  tissue  or  both  ;  also 
mucous  membranes  and  subrnucous  tissues  near  tlie  skin,  and 
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by  spreading,  serous  surfaces  such  as  the  peritoneum  may  become 
involved. 

It  is  at  its  early  stage  a  fibrino-cellular  inflammation,  the 
connective-tissue  spaces  becoming  distended  with  a  fibrogenous 
exudation  which  coagulates,  and  on  mucous  and  serous  surfaces 
there  forms  a  fibrinous  membrane.  Then  suppuration  follows  in 
the  wake  of  the  inflammatory  oedema. 

Whilst  the  cause  of  erysipelas  is  the  streptococcus  pyogenes,  the 
general  view  at  present  seems  to  be  that  there  are  varieties  of  the 
organism  owing  to  external  variations,  but  not  distinct  species. 
Fehleisen,  who  discovered  the  connection  of  erysipelas  with  strepto- 
cocci, regarded  the  organism  as  a  distinct  species,  streptococcus 
erysipelatosus,  capable,  after  repeated  cultivation,  of  reproducing 
typical  erysipelas.  Improvement  having  been  reported  when  lupus 
and  malignant  tumours  had  been  attacked  by  erysipelas,  pure 
cultures  of  the  organism  were  inoculated  into  human  beings,  and 
after  fifteen  to  sixty  hours  erysipelas  commenced. 

In  most  cases  a  small  scratch,  crack,  or  wound  serves  as  the  point 
of  entry  ;  in  others  an  open  sore  having  existed  for  some  time,  the 
erysipelas  supervenes.  Idiopathic  erysipelas  was  so  called  because, 
especially  in  facial  erysipelas,  no  traumatism  was  apparent.  Three 
possible  explanations  are  suggested  :  (1)  that  a  slight  crack  or  fissure 
has  been  overlooked  ;  (2)  that  the  organisms  have  passed  into  the 
skin  by  way  of  a  sweat-duct  or  hair-follicle,  aided  by  rubbing— this 
can  be  imitated  by  rubbing  into  the  skin  a  pure  culture  ;  (3)  that 
it  is  a  metastatic  inflammation,  the  organism  entering  some  pomt 
at  a  distance  on  the  skin  or  mucous  membrane,  e.g.,  the  uterus, 
hand.  In  its  slightest  form  the  affection  clinically  appears  as  transient 
or  flying  erysipelas,  occurring  in  patches  in  various  parts'. 

Erysipelas  is  prevented  from  attacking  operation  and  accidental 
wounds  by  antiseptic  measures  (see  Wo%mds);  from  attackmg 
wounds  in  coarse  of  healing  by  similar  precautions  in  dressing ;  also 
by  isolating  cases  of  the>  disease  and  by  good  hygienic  conditions. 
Bad  ventilation  and  drains,  overcrowding,  and  general  lack  of 
cleanliness  favour  the  existence  of  the  organism,  and  it  is  only 
where  these  conditions  are  present  that  erysipelas  appears. 

The  so-called  predisposing  conditions  are  those  which  dimmish 
the  resistance  of  the  body  to  the  attack  of  the  streptococcus,  such 
as  cold,  chronic  alcoholism,  Bright's  disease,  gout,  diabetes,  malignant 

disease.  .     j  . 

Recurring  erysipelas  is  now  recognised  as  bemg  due  to  organisms 
which  rest  dormant  in  the  deeper  layers  of  the  dermis,  but  are 
capable  of  being  revived  by  conditions,  such  as  cold,  which  lower 
the  resistance  of  the  tissues. 

Pathology  —The  streptococcus  pyogenes  when  inoculated  multi- 
nlies  and  'spreads  by  the  lymphatic  spaces  and  vessels  (Fig.  17). 
It  may  do  so  mainly  by  the  slvin,  or  by  the  cellular  tissue,  or  along 
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the  lymphatics,  without  any  sharp  line  of  demarcation  existing 
between  the  several  clinical  forms. 

If  it  spreads  hy  the  skin,  the  streptococcus  is  seen  in  the  lymph 
channels  and  spaces,  causing  inflammation,  as  shown  by  the  redness 
and  swelling  of  the  skin.  The  naked-eye  appearance  corresponds  to 
a  marked  dilatation  of  the  blood-vessels  of  the  corium,  followed  by 
an  emigration  of  leucocytes  and  a  serous  exudation.  In  the  epidermis 
a  lymph  channel  between  the  epithelial  cells  is  distended  by  exuda- 
tion, then  a  vacuole  is  formed  by  the  destruction  of  the  neighbouring 
cells,  the  nuclei  falling  oif  into  the  vacuole.  By  an  enlargement  of 
the  vacuole  owing  to  increasing  serous  exudation,  an  elevation  of  the 
corneous  layer  of  the  epidermis,  a  vesicle,  is  produced  (see  Fig.  10, 
p.  30).  Meanwhile  there  is  a  mai-ked  collection  of  leucocytes  around 
the  dilated  vessels  in  the  papillae  of  the  corium  ;  some  of  these  invade 
the  epidermis  and  become  added  to  the  fluid  in  the  vesicle ;  others 
invade  the  subcutaneous  tissue.    The  lymph-spaces  of  the  corium 


and  adjacent  subcutaneous  tissue  are  distended  by  exudation  swarm- 
ing with  streptococci.  The  disease  now  takes  one  of  two  directions — 
resolution,  or  extension  with  suppuration. 

In  resolution  repair  takes  place  by  proliferation  of  connective 
tissue  and  epithelial  cells.  Micro-organisms  and  debris  of  leucocytes 
and  tissues  are  absorbed  by  phagocytes,  and  the  fluid  exudation 
drains  away  by  the  lymphatics.  There  soon  follows  a  complete 
restoration,  but  streptococci  may  remain  some  time  dormant,  not 
dead,  but  still  liable  to  resuscitate  the  inflammation. 

By  spreading  to  the  subcutaneous  tissues,  cellulitis  is  set  up,  with 
a  marked  tendency  to  suppuration.  In  this  case  especially  a  mixed 
infection  with  staphylococci  occurs.  The  lymph-spaces  become 
crowded  with  streptococci  and  leucocytes,  also  the  connective-tissue 
fibrils  around  tend  to  disappear  and  to  be  replaced  by  leucocytes. 
In  the  intermuscular  tissue,  when  invading  muscles,  extension  occurs 
by  the  perimysium  enclosing  tlie  muscle  bundles.  After  tliis  the 
muscle  bundles  are  invaded.  There  is  rapid  blurring  and  degenera- 
tion of  the  muscle  fibre  itself,  then  it  disappears  under  the  fluid 
exudation  and  invasion  by  leucocytes.    'I'here  is  a  tendency  for  tlie 

w.  y 
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exudation  to  coagulate  into  fibrin,  also  for  the  leucocytes  to  degene- 
rate and  become  pus  corpuscles.  Each  distended  lymph-space  thus 
becomes  the  focus  for  an  abscess  surrounded  by  inflammatory 
oedema,  after  which  the  separate  abscesses  rapidly  fuse.  Owing  to 
the  acuteness  of  the  inflammation,  portions  of  skin,  or  fibrous 
connective  tissue  belonging  to  the  subcutaneous  tissue,  or  fascia,  or 
aponeurosis  of  muscles,  die  en  masse,  forming  sloughs. 

The  post-mortem  appearances  are  those  described  under  septicaemia 
and  pysemia.  Death  is  often  occasioned  by  the  septic  intoxication, 
before  the  development  of  metastatic  inflammation. 

Clinical  Varieties. — Erysipelas  may  be  divided  into — 1,  the 
cutaneous;  2,  the  cellulo-cutaneous  or  phlegmonous;  and  3,  the 
cellular  or  diffuse  cellulitis. 

1.  Cutaneous  erysipelas  generally  attacks  the  skin  primarily, 
less  commonly  the  neighbouring  mucous  membrane.  It  is  a  specific 
infective  disease  affecting  chiefly  the  lymphatics  and  lymphatic 
spaces,  and  is  especially  prone  to  occur  in  the  region  of  the  face  and 
head.     The  symptoms  are  local  and  constiUUional. 

Local  signs. — There  is  a  vivid  blush  of  redness,  usually  noted  as 
starting  from  a  wound,  scratch,  or  pimple,  and  appearing  either 
simultaneously  with,  or  in  some  instances  not  till  twenty-four  or 
forty-eight  hours  after  the  onset  of  the  constitutional  symptoms. 
The  blush  has  a  great  tendency  to  spread,  or  to  suddenly  subside  at 
one  part  and  attack  another  (metastasis).  The  spreading  edge  is 
sharply  defined  and  slightly  raised  above  the  surrounding  skin, 
whilst  the  subsiding  edge  fades  off  into  the  healthy  skin.  The 
surface  is  usually  at  first  vividly  and  uniformly  red,  (edematous, 
and  shining,  the  redness  fading  momentarily  on  pressure,  and  later 
becoming  of  a  dusky  hue.  The  patient  complains  of  a  stiffness  and 
stinging  heat  in  the  part.  In  very  acute  cases  the  cuticle  is  raised 
into  blebs  by  the  exudation  of  serous  fluid  beneath  it,  and  the 
nearest  lymphatic  glands  are  generally  tender  and  enlarged.  Where 
the  tissues  are  lax,  as  about  the  face  or  scrotum,  there  is  much 
oedema,  but  there  is  little  tendency  to  suppuration,  except  in  the 
scrotum,  where  gangrene  and  sloughing  are  not  infrequently  met  with. 
When  the  inflammation  subsides,  there  is  usually  some  desquamation 
of  the  cuticle. 

The  toound  itself,  if  one  is  present,  takes  on  an  unhealthy  appear- 
ance ;  it  ceases  to  heal,  the  edges  swell,  the  granulations  shrivel, 
and  the  surface  becomes  dry. 

The  constitutional  symptoms  generally  begin  with  a  chill  or  rigor. 
The  temperature  suddenly  rises  to  103°  or  104°,  or  higher,  but  it 
does  not  fluctuate  as  in  septicfemia  and  pyieniia.  The  pulse  becomes 
rapid,  and  there  is  headache,  loss  of  appetite,  furred  tongue  and 
constipation,  or  sometimes  diarrhoea. 

Terminations. — The  cutaneous  erysipelas  as  a  rule  gradually 
subsides,  or  when  affecting  the  face  may  Qease  quite  abruptly. 
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with  a  sudden  fall  of  temperature  to  the  normal,  and  the  patient 
recovers ;  or  it  may  spread  over  a  large  area,  and  the  patient  sink 
into  a  low  typhoid  state,  and  die  of  septicsemia,  especially  when  the 
subject  of  kidney  disease  or  other  visceral  trouble.  When  about 
the  head  and  face  it  may  spread  to  the  pharynx  or  larynx,  and  end 
fatally  from  oedematous  laryngitis  ;  or  it  may  spread  to  the  orbit, 
conjunctiva,  lachrymal  apparatus,  nose,  or  ear ;  or  to  the  bronchi 
and  lungs  ;  or  it  may  attack  the  membi'anes  of  the  brain  and  set  up 
meningitis  ;  or  the  peritoneum,  and  set  up  peritonitis.  A  persistent 
oedema  leading  to  permanent  thickening  sometimes  ensues  in  the 
face  or  eyelids.  Tendon-sheaths  or  joints  may  become  involved, 
leading  to  adhesions  or  ankylosis.     Eelapses  are  common. 

Treatment. — Immediately  upon  the  diagnosis  antistreptococcus 
serum  should  be  injected  in  10  cc.  doses,  repeated  four  times  at  inter- 
vals of  six  hours.  The  bowels  should  be  opened  by  a  smart  purge, 
and  subsequently  perchloride  of  iron  given  in  large  doses  (tinct.  ferri 
perchlor.  m.  xl.  (2-5  cc),  glycerini  5ij.  (8  cc),  quartis  horis). 
Slop  diet  is  usually  required  at  first,  but  if  the  constitutional 
symptoms  assume  a  low  type,  the  patient  should  not  be  too  much 
depressed,  and  a  stimulating  plan  of  treatment  is  indicated.  Thus, 
ammonia  and  bark,  brandy-and-egg  mixture,  brandy,  strong  beef- 
tea,  etc.,  are  called  for  should  the  temperature  run  high,  the  pulse 
become  soft,  and  the  tongue  dry  and  brown,  or  low  muttering 
delirium  set  in.  Diarrhoea  is  checked  by  starch  and  opium  enemata, 
or  astringent  mixtures  or  powders.  Locally,  nothing  answers  better 
than  dusting  the  part  with  equal  quantities  of  oxide  of  zinc  and  starch 
powder,  and  enclosing  it  in  a  thick  layer  of  cotton-wool.  Painting 
the  part  with  an  aqueous  solution  of  nitrate  of  silver  (10  per  cent.) 
is  sometimes  of  service.  When  there  is  an  unhealthy  wound,  strong 
antiseptics,  as  carbolic  acid,  are  necessary,  but  contact  with  the  skin 
must  be  avoided,  as  they  cause  too  much  irritation.  Should  there 
be  any  collection  of  pus,  or  other  pent-up  discharge,  it  must  of 
course  be  let  out,  and  the  part  efficiently  drained.  When  in  a 
hospital  a  patient  is  attacked  with  erysipelas,  he  should  be  removed 
to  an  isolation  ward,  and  the  greatest  care  taken  lest  the  infection 
spread  to  other  patients,  as  does  scarlet  fever.  It  was  an  old  practice 
to  draw  a  stick  of  nitrate  of  silver  over  the  skin  in  front  of  the 
spreading  edge  of  redness,  and  it  was  said  tliat  the  erysipelas  would 
not  pass  over  this  line.  Since  the  teaching  has  been  in  vogue  that 
the  inflammatory  reaction  which  follows  the  spread  of  the  micrococci 
IS  salutary  in  that  phagocytes  destroy  the  micro-organisms,  attempts 
have  been  made  to  set  up  inflammation  in  front  of  the  encroaching 
organisms  by  painting  the  skin  with  tincture  of  iodine. 

2.  Cellulo-cutaneous,  or  phlegmonous  erysipelas,  diflbrs 
from  the  preceding  variety,  in  that  it  involves  tlie  subcutaneous 
tissue  as  well  as  tlie  skin.  It  is  probably  always  associated  with  a 
scratch  or  wound,  and  nearly  always  terminates  in  suppur.ttiou  of 
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the  subcutaneous  tissue  and  sloughing  of  the  skin,  but  it  may  not 
penetrate  beyond  the  deep  fascia,  unless  this  has  been  injured.  It 
is  most  common  in  the  intemperate,  or  those  of  broken-down  consti- 
tution or  the  subject  of  visceral  disease,  and  is  especially  frequent 
after  a  neglected  scalp  wound  or  one  on  the  hand. 

Symptoms. — There  is  locally  much  more  oedema  and  swelling 
than  in  the  former  variety,  but  the  redness  is  less  bright  and  not 
so  sharply  defined,  and  blebs  or  bullae  containing  serum,  which 
may  be  blood-stained,  often  form  over  the  afi'ected  part.  The 
pain,  at  first  hot  and  tingling,  soon  becomes  throbbing,  and  the 
swelling  brawny,  and  should  suppuration  occur,  boggy  in  places; 
whilst  the  redness  assumes  first  a  dusky,  then  a  purple,  and  then 
a  mottled  hue ;  finally,  dark-coloured  sloughs  form,  but  no  pointing 
occurs.  If  an  incision  is  made  into  the  tissues,  they  are  at  first 
found  infiltrated  with  fluid,  and  later  look  like  wet  wash-leather 
from  the  breaking  down  of  the  cellular  tissue  into  pus  and  sloughs. 
As  the  inflammation  is  more  intense  than  in  cutaneous  erysipelas,  so 
are  the  constitutional  symptoms,  though  similar,  more  grave.  At 
the  onset  there  are  often  severe  and  repeated  rigors.  The  fever 
assumes  a  typhoid  character  as  suppuration  sets  in.  The  disease 
may  terminate  in  resolution,  but  more  frequently  rrms  the  coui-se 
above  described,  and  may  end  fatally  from  complications,  broncho- 
pneumonia, septica3mia,  pyaemia,  with  exhaustion,  or  hectic.  It 
is  most  fatal  when,  as  is  so  frequently  the  case,  the  patient  is  the 
subject  of  chronic  kidney  disease.  Locally,  it  may  lead  to  necrosis 
of  bone,  destruction  of  a  tendon  or  joint,  thickening  of  the  part,  or 
much  scarring. 

Treatment. — This  must  be  both  constitutional,  as  above,  and  local. 
Locally,  lint  soaked  in  hot  boric  acid  lotion,  with  belladonna  extract 
and  glycerine,  should  be  applied,  and  short  incisions  made  early 
before  sloughing  has  had  time  to  take  place,  i.e.,  as  soon  as  the  parts 
become  brawny.  A  number  of  small  incisions  made  parallel  to  the 
long  axis  of  the  limb  are  preferable  to  one  long  one.  They  should 
extend  through  the  skin  into  the  inflamed  cellular  tissue,  the 
hemorrhage,  which  is  often  free,  being  readily  stopped,  if  excessive, 
by  temporarily  plugging  with  iodoform  gauze.  Subsequently  the 
wounds  should  be  dressed  antiseptically,  well  drained,  and  the 
sloughs  removed  from  time  to  time  as  they  form.  Constant  irriga- 
tion, or  a  boric  acid  or  permanganate  bath,  may  be  advantageously 
employed.  In  bad  cases,  where  much  skin  has  been  destroyed  or  a 
joint  irreparably  damaged,  amputation  may  ultimately  be  required, 
but  should  not,  as  a  rule,  be  done  in  the  acute  stage. 

3.  Cellular  erysipelas,  or  diflPuse  celltilitis,  is  an  acute, 
infective  and  diftuse  inflammation  of  the  cellular  tissue  due  to 
streptococcus  infection  commonly  mixed  with  staphylococci.  It 
may  occur  in  the  subcutaneous  or  submucous  tissues,  m  the  mter- 
muscular  planes,  in  the  cellular  tissue  of  the  pelvis  or  orbit,  in  fact 
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anywhere  in  the  body  where  connective  tissue  exists.  It  may  be 
produced  in  various  ways.  Thus  it  may  occur  after  a  scratch  or 
puncture,  particularly  one  inflicted  in  the  post-mortem  room  ;  in 
the  pelvic  cellular  tissue  after  parturition ;  and  in  the  submucous 
tissue  after  an  injury,  as  a  sting  of  the  throat  by  a  wasp. 

Symptoms. — The  constitutional  symptoms  resemble  those  already 
given  under  the  preceding  varieties  of  erysipelas,  and  though  they 
may  vary  in  intensity  they  are  generally  grave  and  soon  assume  an 
asthenic  type,  as  the  septic  products  are  absorbed  from  the  decom- 
posing sloughs.  The  local  symptoms  vary  according  to  the  part 
attacked.  When  the  subcutaneous  tissue  is  affected  they  are 
similar  to  those  of  cellulo-cutaneous  erysipelas,  save  that  the  skin 
is  not  at  first  involved,  \mt  is  only  slightly  reddened  or  mottled  ; 
the  parts,  however,  feel  hard  and  brawny,  and  become  boggy  as 
suppuration  occurs.  Later  the  skin,  as  the  vessels  which  supply  it 
are  destroyed  by  the  pressure  of  the  inflammatory  exudation  in 
the  subcutaneous  tissue,  loses  its  vitality,  and  rapidly  becomes 
gangrenous  and  sloughs. 

The  treahnent  is  like  that  of  cellulo-cutaneous  erysipelas.  Incisions 
should  be  made  early,  and  stimulating  treatment  is  generally  required 
from  the  first. 

(c)  Pneumococcus  infection. — The  pneumococcus  is  a  patho- 
genetic form  of  coccus  which  is  generally  found  in  human  beings  as 
an  oval  or  lozenge-shaped  coccus  united  in  pairs  and  surrounded  by 
a  translucent  capsule,  and  may  be  seen  in  chains  or  large  colonies. 
It  stains  especially  with  gentian-violet.  It  is  a  question  whether  it 
exists  as  varieties,  or  whether  the  various  pathological  conditions  it 
gives  rise  to  are  the  result  mainly  of  external  factors.  Typically 
it  is  the  cause  of  a  simple  fibrogenous  inflammation,  as  in  acute 
pneumonia  or  pleurisy,  but  with  a  tendency  in  the  latter  case  to  go 
on  to  suppuration  and  form  an  empyema.  Whilst  many  different 
organisms  are  found  in  empyema  thoracis,  yet  the  pneumococcus 
seems  to  be  the  chief  virulent  organism.  In  such  an  empyema 
there  are  masses  of  fibrin  floating  in  the  fluid,  showing  that  the 
suppuration  has  occurred  after  the  fibrinous  exudation ;  but  beyond 
this  the  pneumococcus  has  been  found  to  be  the  cause  of  serous 
or  fibrinous  inflammation  going  on  to  suppuration  in  other  serous 
membranes,  the  pericardium,  peritoneum,  joints  and  meninges, 
also  in  the  mucous  sinuses  connected  with  the  nose  and  ear, 
maxillary,  frontal  and  mastoid,  also  of  nephritis  and  general  infec- 
tion. It  enters  by  the  lungs,  and  hence  many  of  these  suppiu-ations 
are  metastatic,  following  on  pneumonia,  broncho-pneumonia  and 
pleuro-pneumonia,  and  the  organism  appears  to  be  connected  with 
the  prevalent  attacks  of  "  influenza."  It  may  probably  set  up  a 
primary  affection  in  the  sinuses  of  the  nose  and  middle  ear,  from 
which  possibly  in  some  cases  metastases  are  derived.  (See  also 
Pneumococcal  Arthritis.) 


70    GENERAL  PATHOLOGY  OF  SURGICAL  DISEASES. 


Venereal  Infection. 

Undei'  this  head  are  included  gonorrhoea,  soft  venereal  sore,  and 
syphilis. 

GonorrhcBa  infection. — The  primary  cause  of  gonorrhea  is 
the  micrococcus  gonorrhcece  or  gonococcus,  which  sets  up  an  acute 
infective  specific  inflammation  of  mucous  membranes,  attended  by 
a  profuse  muco-purulent  discharge,  and  which  becomes  complicated 
by  other  pyogenic  organisms  in  the  later  stages.    Whilst  mostly  a 


Iia.    18.  —  Grononhceal    urethritis   (Ziegler).  Fig.  19.— Gonococci  (Ziegler). 

a.  Fold  of  mucous  membrane,  b,  inKltrated  a.  Extra-cellular, 

with  lencocytes,  c,  and  with  distended  blood-  •  h.  Intra-cellular. 

vessels.     d.  Desquamating    superficial  epi-  c.  Polynuclear  leucocytes, 

thelium.  c.  The  detached  epithelial  cells 
with  leucocytes  and  gonococci  composing  the 
muco-purulent  discharge. 

venereal  disease  inoculated  during  coitus  upon  the  urethral  orifice 
and  glans  penis  of  the  male,  and  into  the  urethra  and  cervical  canal 
of  the  female,  yet  it  can  be  inoculated  casually  upon  other  mucous 
membranes,  especially  the  conjunctiva,  and  exceptionally  upon  that 
of  the  nose  and  rectum. 

The  gonococcus  (Figs.  18  and  19)  appears  generally,  in  pairs,  the 
adjacent  sides  flattened  against  each  other.  The  organisms  are  found 
either  free  in  the  discharge,  or  included  in  pus  cells,  or  in  the  super- 
ficial layers  of  the  urethral  epithelium.  They  are  easily  stained  with 
anilin  dyes,  but  are  discoloured  again  by  using  Gram's  method.  They 
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can  be  cultivated  only  with  great  difficulty  on  agar  and  human  blood 
serum,  and  with  no  degree  of  certainty  in  other  ways.  Animals  are 
immune,  but  inoculation  experiments  on  men  and  women  done  abroad 
have  been  followed  by  a  muco-purulent  inflammation.  Clinically 
there  can  be  no  possible  doubt  as  to  the  specific  character  of  the 
inflammation  at  the  commencement.  Other  pyogenic  organisms, 
especially  staphylococci,  exist  abundantly  in  the  urethra  and  in  the 
lesions  in  later  stages,  and  it  is  doubtful  how  far  the  general  results 
of  gonorrhoea  are  due  to  this  mixed  infection. 

Early  Ccnirse  in  the  Male. — In  the  male  the  gonococcus  usually 
begins  to  develop  in  the  fossa  navicularis,  and  thence  spreads  back- 
wards along  the  urethra.  No  lesion  of  the  epithelium  is  necessary. 
It  penetrates  the  surface  layer  of  the  epithelium  and  lies  partly 
between  and  partly  in  epithelial  cells  and  leucocytes,  where  it 
multiplies.  It  extends,  however,  hardly  at  all  through  the  epithe- 
lium to  the  sub-epithelial  connective  tissue  in  the  case  of  squamous 
epithelium,  but  in  the  case  of  the  transitional  epithelium  higher 
up  this  extension  more  easily  takes  place.  There  occurs  a  marked 
emigration  of  leucocytes  from  the  vessels  beneath  the  epithelium, 
which  leucocytes,  in  travelling  to  the  surface  with  the  exudation, 
detach  the  superficial  epithelial  cells,  whilst  the  mucous  glands 
are  stimulated  to  secrete.  The  urethral  discharge  therefore  consists 
of  mucous  fluid  in  which  pus  cells,  squamous  epithelial  cells  and 
gonococci  float.  The  inflammation  may  remain  confined  to  the  penile 
urethra,  anterior  urethritis,  but  it  commonly  spreads  backwards  to 
the  membranous  urethra,  posterior  urethritis,  where  the  process 
tends  to  become  chronic. 

Early  Course  in  the  Female. — No  epithelial  lesion  is  required. 
The  gonococci  chiefly  develop  in  the  cervical  canal  and  in  the 
urethra,  but  set  up  usually  only  a  mild  and  limited  vaginitis. 
From  the  cervical  canal  they  spread  to  the  uterine  cavity,  and  cause 
muco-purulent  endometritis.  It  is  in  the  cervical  canal  and  urethral 
folds  that  the  process  persists  as  a  chronic  affection. 

The  gonococcus  extends  in  the  male  backwards  to  the  prostatic 
ducts,  the  vesiculse  seminales,  the  epididymis,  and  to  the  bladder ;  in 
the  female  from  the  urethra  to  the  bladder,  from  the  vagina  and  cervix 
to  the  uterine  cavity,  the  fallopian  tubes,  and  through  the  abdominal 
ostia  to  the  peritoneal  cavity.  It  can  enter  the  veins  and  lymphatics, 
get  into  the  arterial  circulation  and  set  up  endocarditis,  or  being 
carried  to  joints,  bursa3,  tendon-sheaths,  and  ligaments,  may  give 
rise  to  inflammation,  in  which  the  organism  may  be  found.  With 
respect  to  other  lesions,  it  is  uncertain  how  far  these  are  due  to 
gonococci  alone  or  to  other  pyogenic  organisms. 

donorrhceal  inflammation  leads  to  :  (1)  a  sub-epithelial  connective- 
tissue  formation  and  so  to  stricture  ;  (2)  abscess  around  nnicous 
tracts,  and  to  suppuration  in  glands  opening  on  these  surfaces ; 
(3)  general  infective    processes  (a)   by  toxins,  which  may  cause 
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generalised  chronic  inflammation,  especially  in  connective  tissues  and 
joints,  resembling  rheumatism,  (^)  by  organisms. 

Inoculation  sine  Coitu. — Pus  containing  the  gonococcus  simply 
requires  to  be  deposited  upon  a  mucous  surface ;  no  lesion  of  the 
epithelium  is  necessary.  Infection  of  the  conjunctiva,  exceptionally 
of  the  nose  and  mouth,  occurs  during  the  passage  of  the  child's  head 
down  the  vagina,  in  children  and  adults  by  pus  carried  by  the 
fingers,  sponges,  or  towels.  In  little  girls  the  gonococcus  is  trans- 
mitted quite  apart  from  attempted  coitus  by  bed-linen,  sponges  and 
towels,  and  then  sets  up  a  vulvo-vaginitis  limited  to  the  neighbour- 
hood of  the  orifice.  To  all  a  prim-i  suppositions  as  to  the  possibility 
of  gonorrhoea  being  evolved  cle  novo  in  connection  with  dirt,  it  must 
be  replied  that  such  an  event  has  not  been  proved  to  occur. 

Diagnosis. — This  has  nearly  always  to  be  made  by  clinical  observa- 
tion. The  gonococcus  can  generally  be  identified  only  in  the  acute 
muco-purulent  discharge. 

Summary  of  the  clinical  processes  of  gonorrhoea. — For  details  see 
Diseases  of  Regions. 

A.  Primary  seats  of  gonorrhoea. — (1)  In  the  male  urethra,  causing 
muco-purulent  urethritis. 

(2)  In  the  female  urethra  and  canal  of  the  cervix  uteri,  causing 
muco-purulent  vaginitis  and  cervicitis  ;  in  little  girls,  sine  coitu, 
simply  vulvo-vaginitis. 

(3)  In  the  conjunctiva  (rarely  nose  or  mouth),  causing  muco- 
purulent conjunctivitis  ;  gonorrhceal  arthritis,  etc.,  may  follow. 

(4)  In  the  rectum,  male  or  female,  exceptional. 

B.  Complications  of  gonorrhoea. — I.  Male.  a.  Local:  1.  Balanitis, 
with  or  without  paraphimosis;  2,  posthitis,  with  or  without  phimosis  ; 

3,  warts  ;  4,  intra-urethral  haemorrhage ;  5,  intra-urethral  granula- 
tions or  polypus  ;  6,  stricture,  (i.)  spasmodic,  (ii.)  organic,  causing 
genito  urinary  obstruction  and  its  consequences  ;  7,  chordee  and 
occasionally  induration  Of  penis ;  8,  lacunar  abscess,  suppuration  in 
Cowper's  gland,  perineal  abscess  and  resulting  penile  and  perineal 
fistulse.    /3.  Extension  along  the  genito-urinary  mucous  membrane  : 

1,  Epididymitis  ;  2,  cystitis  ;  3,  prostatitis ;  4,  vesiculitis ;  5,  rarely 
as  an  immediate  result,  pyelitis  and  nephritis,  commonly  late  after 
stricture. 

II.  Female,    a.  Local:  1,  Urethritis;  2,  vaginitis;  3,  cervicitis; 

4,  abscess  in  Bartholin's  gland.  (3.  Extension  along  genito-urinary 
tract:  1,  Endometritis;  2,  salpingitis  ;  3,  pelvic  cellulitis  ;  4,  pelvic 
peritonitis;  5,  cystitis  ;  6,  pyelitis. 

III.  Inflammation  extending  by  the  lymphatics  :  1,  Lymphangitis; 

2,  glandular  suppuration  or  bubo. 

IV.  General  infection,  so-called  "gonorrhceal  rheiimatisni " :  1, 
Arthritis ;  2,  bursitis ;  3,  tenosynovitis ;  4,  inflammation  of  fjiscia 
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(plantar,  followed  by  flat-foot)  and  ligaments  of  joints ;  5,  ocular 
lesions,  conjunctivitis  (simple,  not  the  primary  purulent),  iritis, 
sclerotitis;  6,  serous  inflammations,  endocarditis,  pericarditis,  pleurisy, 
peritonitis  (heematogenous,  not  by  extension)  ;  7,  septic  infection, 
septic  intoxication,  septicaemia,  pyaemia. 

V.  Latent  Gonorrhoea. — The  chronic  processes  in  the  posterior 
urethra  of  the  male  and  the  cerpixof  the  female  are  liable  to  reawake 
to  activity  following  upon  marriage,  also  after  alcoholic  indulgence ; 
and  in  the  female,  following  labour  and  menstruation,  complications 
ensue.  Males  are  rendered  sterile  as  the  result  of  bilateral  epidi- 
dymitis, females  in  particular  by  saljjingitis. 

Soft  venereal  sore — due  to  infection  with  Ducrey's 
bacillus. — The  sore  forms  a  small  irregularly  circular  ulcer  or 
merely  an  excoriation  from  detachment  of  the  epidermis,  with 
sharply-cut,  rather ,  undermined  edges,  the  floor  covered  with  a 
yellowish-grey  exudation,  the  base  not  indurated,  a  small  red  areola 
round  the  edge.  An.  earlier  stage,  not  often  seen,  except  after 
inoculation  on  the  skin,  is  that  of  a  pustule.  The  exudation  clears 
away  from  the  floor,  granulations  appear,  and  healing  follows. 

The  sores  are  often  multiple,  being  usually  placed  on  the  corona, 
or  surface  of  the  glans  penis  and  on  the  labia.  They  may  be  seen 
on  the  prepuce,  or  even  over  the  pubes  or  on  the  inner  side  of  the 
thigh,  but  not  elsewhere  except  after  distinct  inoculation — either 
accidental  or  for  purposes  of  diagnosis.  The  development  of  the 
sores  is  attended  by  much  heat  and  itching,  and  by  the  formation 
of  buboes,  which  may  quickly  suppurate.  But  there  is  no  general 
infection.  The  disease  is  now  considered  to  be  caused  by  the  bacillus 
of  Ducrey,  which  is  constantly  present.  Scrapings  from  the  sore 
scratched  into  the  skin  of  the  arm  cause,  after  a  day,  redness ;  on 
the  second  day  pustules  commence.  Although  other  organisms  are 
found  in  the  sores,  yet  in  the  pustules  resulting  from  inoculation 
only  the  specific  bacillus  grows  and  the  inoculations  can  be  repeated. 
The  organisms  are  also  found  in  the  swollen  glands  included  iu 
leucocytes ;  they  may  be  present  in  the  pus  and  in  the  wall  of  the 
suppurating  gland,  but  this  is  not  always  so  ;  perhaps  because  they 
can  be  destroyed,  and  the  gland  undergo  resolution. 

A  soft  sore  has  to  be  distinguished  from  a  hard  chancre  (see  below). 
For  diagnosis  and  treatment,  see  Diseases  of  Genital  Organs. 

Syphilis. — Hyphilis  is  an  infective  disease,  which,  starting  at  the 
seat  of  inoculation,  passes  into  the  circulation  mainly  through  the 
lymphatics,  and  then  gives  rise  to  inflammatory  degenerating  lesions. 
The  common  mode  of  inoculation  nmkes  it  in  the  nuiin  a  venereal 
affection,  but  it  can  spread  otherwise  (see  Extragenital  Syphilis). 

Practically  syphilis  is  a  medical  aff"ection,  yet  the  resemblance  of 
syphilitic  lesions  to  others  requiring  surgical  treatment  causes  the 
disease  to  be  of  great  importance  in  surgery. 

Causation. — SyphiUs  is  doubtless  due  to  a  specific  organism. 


74    GENERAL  PATHOLOGY  OF  SURGICAL  DISEASES. 


The  analogies  between  its  course  and  that  of  tubercle,  etc.,  known 
to  be  caused  by  organisms  are  so  close.  It  is  as  yet,  however,  uncer- 
tain whether  the  specific  organism  has  been  discovered.  Lustgarten 
described  a  bacillus,  which  some  hold  is  distinct  from  the  smegma 
bacillus,  but  at  any  rate  it  has  not  been  cultivated.  Further,  no 
animal  has  been  found  to  suffer  from  syphilis,  nor  has  syphilis  been 
inoculated  into  them  until  recently,  when  in  Paris  the  inoculation  of 
anthropoid  apes  has  apparently  succeeded.  Further,  an  organism, 
spirochceta  pallida,  has  been  found  in  many  syphilitic  lesions.  The 
discovery  of  other  organisms,  those  causing  soft  sores,  gonorrhoea, 
tubercle,  leprosy,  and  pyogenic  processes,  has,  nevertheless,  greatly 
aided  in  differentiating  syphilis.  Whatever  be  the  organism,  there 
is  abundant  clinical  evidence  to  show  that  it  exists  in  the  normal 
and  pathological  fluids,  especially  the  highly  cellular  ones,  in  the 
secretions  of  mucous  surfaces,  in  the  urethra,  vagina,  and  mouth 
during  the  primary  and  secondary  stage,  also  in  the  blood,  and 
in  sei'ous  and  purulent  exudations,  but  especially  in  the  sperm, 
apparently  in  the  actual  spermatozoon  which  fertilises  the  ovum. 

Infection. — Generally  speaking,  a  distinct  local  lesion  is  produced 
at  the  site  of  inoculation.  Yet  it  is  not  necessary,  especially  in  the 
female,  for  any  local  or  indeed  general  lesion  to  be  produced,  for  the 
child  is  infected  from  the  very  fertilisation  of  the  ovum  by  the  sperm, 
conceptional  syphilis.  The  child  being  infected,  the  result  on  the 
mother  maybe  a  certain  immunity  from  syphilitic  inoculation,  lasting 
during  her  pregnancy  and  for  some  time  after  childbirth  {Colics' 
laiv).  Presumably  the  child  infected  through  the  sperm  produces 
an  antitoxin,  which  confers  this  limited  immunity  on  the  mother. 
In  some  way  also  this  immunity  of  the  mother  partially  protects 
later  children  from  becoming  syphilitic,  for  they  usually  suffer 
in  a  diminishing  ratio.  An  older  explanation  supposed  a  diminished 
virulence  of  the  disease  in  the  father.  But  against  this  latter 
explanation  it  has  been  noted  that  the  eldest  children  of  a  second 
marriage  have  shown  syphilis  derived  from  the  father,  owing  to  the 
mother  not  yet  being  immunised,  like  the  first  wife.  In  the  case 
of  a  truly  syphilised  mother,  all  the  children  may  be  syphilitic ; 
on  the  other  hand,  it  is  not  necessary  for  a  child  to  be  infected 
either  before  or  at  birth,  or  to  exhibit  any  lesion  in  later  yeare, 
although  both  parents  show  evident  signs  of  recently  acquired 
syphilis. 

The  duration  of  infectivity  cannot  be  stated  with  any  certainty. 
An  attempt  to  define  this  duration  has  been  tried  abroad  by  auto-inocu- 
lation of  the  patient,  the  inoculation  of  secretions  into  the  skin  being 
followed  at  first  by  a  local  lesion,  and  when  this  ceases  to  occur,  the 
patient  has  been  regarded  as  cured.  But  a  patient  who  has  ceased  to 
be  auto-inoculable  may  remain  infective ;  as  long  as  twenty  years 
after  acquiring  syphilis  a  man  is  said  to  have  infected  his  wife. 
Usually,  it  is  stated  that  after  two  years  from  the  last  manifestation, 
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and  after  a  full  course  of  treatment,  marriage  is  practically  safe, 
but  no  great  reliance  can  be  put  on  this  dictum. 

Another  opinion  gives  four  years  from  the  primary  infection, 
independently  of  manifestations,  as  the  duration  of  infectivity. 

Pathology. — Speaking  generally,  the  syphilitic  virus  sets  up  chronic 
inflammation  with  tissue-cell  proliferation,  especially  in  connective 
tissue.  This  cell  proliferation  may  terminate  in  scar  tissue,  or  from 
insufficient  blood  supply  undergo  degeneration  and  necrosis.  The 
following  lesions  are  produced  : — 

(1)  The  hard  chancre  at  the  site  of  inoculation  (Fig.  20)  consists 
of  a  collection  of  leucocytes  in  the  connective-tissue  lymph  spaces, 
along  with  a  proliferation  of  tissue  cells  forming  large  epithelioid 
cells.  Some  of  these  cells  now  and  again  develop  into  a  giant- 
cell,  but  not  to  the  same  extent  as  occurs  in  tubercle.  It  is  these 
tissue  cells  which  result  in  scar  tissue,  whether  the  chancre  heal  by 


Fig.  20. — Syphilitic  or  hard  chancre  (after  Ziegler).  1.  Epidermis  raised  by 
and  infiltrated  by  cells.  2.  Dilated  capillaries.  3.  Lymphatics  distended  with 
leucocytes.  4.  Polynuclear  leucocytes.  5,  6,  and  7.  Mononuclear,  binuclear 
and  multinnclear  epithelioid  cells  derived  by  proliferation  from  connective  tissue 
cells  and  giving  rise  to  fibrous  scar  tissue. 

resolution  or  after  suppuration.  At  the  same  time  the  lymphatics 
become  distended  with  small  round  cells,  and  the  neighbouring 
lymphatic  glands  become  swollen  by  inflammation. 

(2)  The  secondary  eruptions  of  the  skin  of  the  exanthematous 
type  are  the  result  of  vascular  dilatation,  without  any  important 
exudation,  so  that  the  rash  quickly  disappears,  leaving  no  trace. 

(3)  The  secondary  papular  and  condylomatous  manifestations  result 
from  a  pathological  exudation  of  fluid  and  a  leucocytic  infiltration 
into  the  papilte  of  the  corium  and  into  the  epithelium.  The 
exudation  saturates  the  epithelium,  some  of  it  coagulates,  some  of 
it  escapes  and  makes  the  surface  moist,  the  fluid  being  notoriously 
virulent. 

(4)  Pustulation  and  ulceration,  also  the  ecthymatous  and  rupial 
eruptions,  are  the  result  of  pyogenic  organisms  infecting  collections 
of  leucocytes  in  the  cutis  and  subcutaneous  tissue,  the  resistance  of 
which  has  been  weakened  by  the  syphilitic  inflanuuation. 

(5)  A  gumma  is  the  characteristic  formation  of  the  so-called 
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tertiary  stage.  It  commences  as  a  circumscribed  inflammation  in 
and  around  the  blood-vessels  of  connective  tissue.  It  is  partly 
composed  of  emigrated  leucocytes,  partly  also  of  proliferated  tissue 
cells,  which  form  young  connective  tissue  and  blood-vessels.  If  the 
fluid  exudation  is  also  marked  the  whole  mass  assumes  a  gelatinous 
consistency,  having  a  greyish  appearance,  and  tends  to  undergo 
myxomatous  degeneration  owing  to  deficient  blood-supply ;  hence 
the  name  of  gumma.  If  suppuration  ensues  from  the  invasion  of 
pyogenic  organisms,  much  of  the  tough  fibrous  connective  tissue 


Fig.  21.— Photograpli  of  a  section  through  the  margin  of  a  gumma  of  the  liver. 
In  the  lower  part  the  liver  cells  are  seen  partly  obscured  by  inflammatory  cells. 
Above  this  is  fibrous  tissue  with  elongated  nuclei.  In  the  left  half  is  a  blood- 
vessel the  wall  of  which  has  been  much  thickened  by  syphilitic  inflammation.  In 
the  upper  part  of  the  photograph  the  inflammatory  tissue  is  undergoing  myxomatous 
degeneration,  the  fibres  and  nuclei  staining  less  deeply,  and  spaces  between  the  fibres 
becoming  distended  by  myxomatous  fluid,  and  this  degeneration  is  sepai-ated  from 
the  liver  cells  by  a  capsule  of  sclerosed  tissue. 

forms  greyish  wash-leather-like  sloughs  mixed  with  a  sticky  pus. 
When,  however,  the  connective-tissue  proliferation  gets  the  upper  hand, 
scar  tissue  results. 

(6)  Besides  gummata  there  occur  changes  in  the  later  periods, 
which  may  be  looked  upon  as  continuations  or  relapses,  especially 
marked  by  their  persistent  character.  Instead  of  forming  gummata, 
the  inflammation  results  in  the  formation  of  fibrous  tissue,  sclerosis. 

Clinical  forms  of  syphilis. — These  are  best  divided  into  (1)  the 
local  disease  at  the  site  of  inoculation,  and  (2)  generalised  syphilis. 
But  it  is  customary  to  divide  the  disease  into  (a)  primary  syphilis, 
the  changes  which  occur  at  the  site  of  inoculation  along  with 
lymphatic  and  glandular  inflammation;  (6)  secondary  syphilis,  the 
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earlier  transitory  and  mostly  more  superficial  lesions ;  (c)  tertiary 
syphilis,  characterised  by  the  formation  of  gummata.  But  there  is 
no  line  of  demarcation  between  these  forms,  for  it  has  been  shown 
by  the  attempts  to  excise  a  primary  chancre  that  secondary 
infection  takes  place  very  early.  Gummatous  eruptions  also  appear 
quite  early  in  severe  cases,  whilst  the  so-called  late  secondaries  may 
persist  or  reappear  during  the  course  of  years. 

Primary  syphilis.— For  the  inoculation  of  syphilis  there  need 
be  no  lesion  of  the  skin  or  mucous  membrane,  or  merely  a  small 
abrasion  which  heals  in  a  few  days.    Then  there  follows  a  latent 


Fig.  22. — Photograph  of  a  sention  through  a  breaking-down  gumma  of  the  testis. 
In  the  upper  half  is  gummatous  fibrous  tissue  which  Las  undergone  myxomatous 
degeneration,  the  fibres,  and  to  a  large  extent  the  nuclei,  no  longer  staining.  In  the 
lower  half  are  tubules  of  the  testis  with  inflammatory  infiltration,  myxomatous 
degeneration  tending  to  advance  among  the  persisting  tubules. 


period  called  the  period  of  incubation,  during  which  there  are 
no  local  signs,  and  which  lasts  for  three  to  five  weeks,  when  the  primary 
sore  or  hard  chancre  commences  to  develop,  followed  by  enlargement 
of  the  lymphatic  glands. 

Forms  of  chancre. — 1.  On  the  male  genitals.  —  The  typical 
Hunterian  chancre  forms  on  the  skin  of  the  penis.  Here,  three 
to  five  weeks  after  exposure  to  infection,  a  "slightly  itching 
red  spot  is  noted,  which  increases  to  an  indurated  papule,  then 
to  an  area  raised  at  its  edges,  so  as  to  be  sharply  defined  from  the 
surrounding  skin,  but  a  little  depressed  in  tlie  centre.  Its  colour 
IS  dusky  red,  its  surface  glazed  or  covered  with  epithelial  scales 
or  dried  serum.     On  raising  it  up  between  the  thumb  and  finger 
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(protected  against  infection  by  lint),  it  is  felt  to  be  resistant,  pain- 
less, as  if  a  bit  of  cartilage  or  parchment  had  been  let  into  the  skin, 
but  movable  on  the  deeper  structures.  There  is  no  inflammation 
around,  but  the  lymphatics  running  along  "the  dorsum  of  the  penis 
can  often  be  felt  as  a  fine  cord,  and  the  inguinal  glands  are 
enlarged,  hard  or  shotty,  forming  an  indurated  bubo,  but  can  be 
manipulated  without  pain.  Mercury  being  given,  this  induration 
disappears  by  resolution,  and  there  is  left  an  area  of  skin  a  little 
whiter  than  the  rest,  with  a  zone  of  rather  deeper  pigmentation 
around.  Later  on  this  scar  may  undergo  a  gummatous  change, 
the  chancre  being  said  then  to  recur.  Being  infected  from  without 
by  pyogenic  organisms,  a  chancre  may  ulcerate  or  become 
phagedenic.  A  hard  sore  may  also  develop  on  the  margin  of  the 
prepuce,  on  the  frenum  owing  to  a  slight  rupture,  or  on  the  corona 
or  at  the  meatus  urinarius.  The  induration  in  such  a  case  is  marked 
but  more  diffuse,  fading  more  gradually  into  the  surrounding 
tissues ;  the  surface  is  covered  with  a  muco-purulent  secretion,  and 
ulceration  much  more  readily  occurs. 

Less  frequently  the  sore  is  seen  at  the  root  of  the  penis,  on  the 
scrotum,  neighbouring  thighs,  mons  veneris,  or  on  the  hypogastrium 
up  to  the  umbilicus.  In  these  cases  generally  some  lesion  of  the 
skin,  e.g.,  parasitic,  has  been  present  beforehand. 

Typically  the  Hunterian  chancre  is  single,  but  it  may  be  multiple, 
especially  under  the  above  conditions,  when  two,  three  or  niany 
chancres  may  develop  at  the  same  time.  Moreover,  a  hard  sore 
may  co-exist  with  a  soft  venereal  sore,  or  with  gonorrhoea. 

Occasionally  a  syphilitic  sore  affects  the  urethra  further  back  tbau 
the  meatus.  Its  course  is  then  anomalous  :  it  may  or  may  not  be 
attended  by  local  and  glandular  induration,  but  it  tends  to  result  in 
a  very  tight  stricture.  When  a  man  is  inoculated  by  syphilis 
without  any  primary  lesion  being  noticed,  it  is  not  unlikely  that 
this  occurs  through  the  mucous  membrane  of  the  urethi-a.  This 
would  also  explain  the  cases  in  which  secondary  syphilis  follows  a 
purulent  urethritis,  apparently  gonorrha3al. 

2.  On  the  female  genitals. — The  sore  is  most  commonly  seen  on  the 
mucous  surface  of  the  labia;  there  the  induration  is  not  well 
circumscribed,  indeed  it  may  rather  consist  in  a  general  oedema  of 
one  labium.  Less  commonly  there  is  a  sore  on  the  vaginal  wall, 
in  the  neighbourhood  of  the  urethra  or  upon  the  cervix  uteri,  but  in 
the  vast  majority  of  cases  chancres  in  these  situations  pass  unnoticed. 
Less  often  a  hard  sore  is  found  on  the  skin  in  the  neighbourliood  of 
the  vulva,  or  anus,  or  inner  side  of  the  thigh,  having  been  inocvilated 
upon  some  previous  skin  lesion,  and  in  these  situations  the  sore  may 

be  multiple.  "  .  , 

3.  Primary  sore  on  the  genitals  not  inoculated  during  coitus. — 
Without  doubt,  inoculation  has  taken  place  from  sores  on  the 
fingers  of  practitioners  or  midwives,  also  through  instruments  used 
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by  them,  but  such  accidents  are  nowadays  inexcusable.  Primary 
sores  have  been  inoculated  during  circumcision  through  the  instru- 
ment or  saliva  of  a  Jewish  operator.  The  children  showed  an 
indurated  wound,  enlarged  glands,  well-marked  secondary  lesions 
and  great  wasting. 

The  possibility  of  inoculation  of  the  genitals  through  external 
objects,  linen,  the  seat  of  a  closet,  etc.,  may  be  admitted,  but  tales 
that  syphilis  has  in  this  way.  been  contracted  must  be  regarded  with 
great  scepticism. 

4.  Extragenital  chancres. — These  are  most  common  on  the  lips, 
less  common  on  the  inner  surface  of  the  mouth,  on  the  tongue, 
palate  or  fauces,  being  inoculated  from  the  saliva  and  ulcerated 
mouths  of  secondary  syphilitics.  If  by  kissing,  then  they  are  com- 
monly seen  on  the  upper  lip  in  young  girls;  Pipes  or  musical 
instruments,  or  the  mouthpieces  used  by  glass-blowers,  when  passed 
from  one  to  another  have  transmitted  syphilis.  Eating  and 
drinking  in  common  from  wooden  vessels  and  spoons  is  said  to 
be  the  means  of  transferring  syphilis  to  a  very  large  extent  in 
Russia. 

Sores  also  form  on  the  eyelids  and  other  parts  of  the  face, 
probably  through  infected  saliva. 

A  sore  on  the  finger  has  been  acquired  by  practitioners  and  mid- 
/fvives  during  vaginal  examinations,  also  from  incautiously  handling 
a  sore.  A  foul  little  ulcer,  which  does  not  heal,  is  seen  beside 
the  nail  or  on  the  back  of  the  finger  above  the  nail,  arising  without 
any  pain  or  induration.  Syphilis  has  been  directly  inoculated  in  the 
course  of  vaccination,  by  clear  serum  taken  from  the  arm  of  a  child 
at  the  time  not  obviously  syphilitic,  an  accident  now  prevented  by 
the  use  of  calf-lymph.  Both  a  surgeon  and  his  assistant  inoculated 
themselves  through  finger-pricks  during  an  operation.  Surgical  and 
dental  instruments  have  transferred  infection,  for  dried  syphilitic 
material  may  remain  virulent  for  months.  A  few  well-established 
cases  of  inoculation  from  a  cadaver  during  a  post-mortem  examination 
are  on  record. 

When  a  syphilitic  infant  is  put  to  suck  a  previously  non-infected 
wet-nurse,  a  hard  soi-e  may  form  on  her  nipple,  whilst  the  child's 
mother  escapes  (Codes'  law). 

Extragenital  syphilitic  sores  ought  to  be  generally  diagnosed  with 
ease.  The  sore  is  surrounded  by  more  or  less  oedematous  induration  ; 
there  is  practically  always  a  marked  enlargement  of  the  correspond- 
mg  lymphatic  glands,  submaxillary,  axillary,  etc.,  and  a  well-marked 
rash.  The  nearest  resemblance  is  a  vaccinia  sore,  which  may  be 
inoculated  from  a  baby's  arm  to  the  eyelids,  lip,  or  nipple,  and  has 
been  even  transferred  to  the  vulva  of  the  mother  and  thence  to  the 
penis  of  the  father.  Vaccinia  is  to  be  distinguished  by  inquiring 
mto  the  history,  noting  the  times  of  development  and  the  character- 
istics of  the  sore,  and  the  absence  of  a  rash.     In  later  life  an 
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epithelioma  is  distinguished  by  its  slow  development  and  the  absence 
of  secondary  manifestations. 

When  syphilis  is  inoculated  upon  a  previous  wound  there  is  an 
increased  inflammatory  induration  and  discharge,  along  with  enlarge- 
ment of  the  lymphatic  glands,  and  a  secondary  rash  supervenes. 

Generalised  syphilis. — The  so-called  secondary  symptoms 
consist  of  certain  affections  of  the  skin  and  mucous  membranes, 
general  enlargement  of  the  lymphatic  glands,  especially  the  posterior 
chain  in  the  neck,  and  more  rarely  of  inflammation  of  such  deeper 
structures  as  the  iris  and  periosteum.  They  generally  set  in  from 
six  weeks  to  three  months  after  the  appearance  of  the  primary  sore. 
They  may  assume  a  very  severe  or  a  very  mild  form,  or  they  may 
not  occur  at  all,  or  may  be  so  slight  as  to  be  overlooked.  Some 
fever  may  attend  the  onset,  the  temperature  rising,  e.g.,  to  101°  F. 
Exceptionally  severe  fever,  delirium,  coma,  attended  by  jaundice  and 
acute  nephritis,  has  occurred. 

The  skin  eriqjtions  may  take  various  forms.     The  earliest  to 
appear  is  usually  a  roseolous  rash  over  the  chest  and  abdomen.  It 
is  generally  accompanied  by  a  congested  condition  of  the  mucous 
membrane  of  the  fauces,  giving  rise  to  a  slight  sore-throat.  This 
rash  is  produced  merely  by  superficial  vascular  dilatation,  and  hence 
fades  on  pressure,  and  usually  disappears  in  a  short  time.  But 
should  the  congestion  continue,  some  infiltration  of  the  skin  by 
leucocytes  occurs,  and  the  epithelium  takes  on  increased  growth,  and 
is  thrown  off'  in  the  form  of  scales,  the  eruption  being  then  known  as 
a  scaly  syphilide  or  psoriasis.     Should  further  infiltration  occur,  a 
2)apular  syphilide,  or  lichen,  may  be  produced;  or  if  the  process  is  more 
acute,  serum  may  be  exuded,  and  raise  the  cuticle  in  the  form  of 
small  vesicles,  or  even  of  large  blebs,  conditions  which  are  spoken 
of  as  a  vesicular  syphilide  or  eczema,  and  as  a  hullous  syphilide  or 
pemphigus  respectively.    Both,  however,  are  rare,  and  the  latter 
seldom  occurs,  except  in  congenital  syphilis.    Still  later,  especially 
when  the  patient  is  debilitated,  the  vesicles  may  be  converted  into 
pustules  (jmstular  syphilide),  while  the  pustules  again  may  dry  into 
scabs,  which  fall  off",'  leaving  no  scar  beneath  {syphilitic  ecthyma) ;  or 
if  the  patient  is  cachectic,  or  his  constitution  broken  down,  ulceration 
may  ensue  beneath  the  scabs  (rupia).    The  appearance  presented 
by  rupia  is  peculiar.    As  the  ulceration  proceeds  in  depth  and 
extent,  larger  and  larger  scabs  are  successively  formed  beneath  those 
above,  which  are  thus  pushed  forward,  giving  the  mass  the  appear- 
ance of  a  limpet-shell.    Each  rupial  spot  is  surrounded  by  a  dusky- 
red  areola,  and  on  the  separation  of  the  scab,  a  foul  circular  ulcer  is 
left,  which,  on  healing,  leaves  a  permanent  scar.    Rupia  by  some  is 
regarded  as  an  early  tertiary,  by  others  as  a  late  secondary  affection, 
with  the  exception  of  rupia  the  eruptions  in  syphilis  resemble  those 
due  to  non-syphilitic  causes.    They  are,  however,  all  characterised 
by  their  coppery  or  raw-ham  colour,  by  more  or  less  surrounding 


INFECTI 


my  '-EED8. 


pigmentation,  by  their  symmetrical  arrangement,  by  the  circular  or 
crescentic  shape  of  the  patches,  by  the  absence  of  itching,  by  the 
absence  of  the  large  silvery  scales  seen  in  ordinary  psoriasis,  by 
their  predilection  for  certain  situations,  i.e.,  the  chest  and  abdomen, 
the  space  between  the  shoulders,  the  back  of  the  neck,  the  forehead, 
especially  about  the  roots  of  the  hair,  the  palms  and  soles,  and  the 
flexor  aspect  of  the  limbs  ;  and  lastly,  by  their  polymorphism,  i.e., 
their  mixed  character,  the  eruption  being  here  papular,  here  scaly, 
here  pustular,  etc.    In  situations  where  the  parts  are  moist,  as  about 
the  mouth,  anus,  and  scrotal  folds,  the  papillae  become  succulent  and 
the  epithelium  sodden,  forming  condylomata.      Where  such  occur 
between  the  toes,  ulceration  may  ensue  (rhagades) ;  but  this  condition 
is  not  common,  except  as  the  result  of  uncleanliness.  Condylomata 
appear  as  low,  soft,  flattened,  sessile  elevations  of  a  whitish  colour, 
with  a  smooth  surface,  covered  by  a  moist  secretion,  and  often  of 
a  considerable  size.    They  are  intensely  contagious,  and  when  occur- 
ring where  two  skin  surfaces  are  in  contact,  as  about  the  anus  and 
labia,  are  usually  symmetrically  placed  on  either  side.    The  affec- 
tions of  the  mucous  membrane  are  similar  to  those  of  the  skin,  and 
are  also  usually  symmetrical.    At  first,  they  consist  of  mere  con- 
gestions, later  of  infiltrations  with  overgrowth  and  soddening  of  the 
epithelium  {mucous  patches  or  tubercles),  and  subsequently  of  supei-- 
ficial  ulcerations  from  the  breaking  down  of  the  infiltrating  inflammatory 
exudation.       Mucous  patches  are  especially  common  about  the 
palate  and  fauces,  side  of  the  tongue,  lips,  and  cheeks,  and  appear 
as  slightly-elevated,  whitish-looking  patches,  giving  the  part  some- 
what the  appearance  of  having  been  rubbed  over  with  nitrate  of 
silver,  to  which  the  older  term  "  tubercle  "  is  inappropriate.  The 
ulcers,  which  occur  in  similar  situations,  particularly  about  the 
tonsils  and  corners  of  the  mouth,  are  usually  of  a  crescentic  shape, 
with  sharp-cut  edges,  and  are  quite  superficial.     Similar  mucous 
patches  and  ulcers  may  occur  in  the  larynx  or  about  the  anus  or  in 
the  rectum. 

During  the  later  secondary  stages,  besides  the  superficial  eruptions 
and  ulcerations  which  may  still  be  present,  the  deeper  structures 
may  become  involved.  Amongst  these  may  be  mentioned  the  iris, 
periosteum,  bones,  joints,  ear,  and  testicle.  The  lymphatic  glands, 
not  only  those  nearest  to  the  primary  sore,  but  over  all  the  body, 
become  affected,  the  posterior  cervical  more  particularly  so.  This 
condition  is  of  service  in  diagnosis  ;  but  as  it  gives  rise  to  no 
symptom,  it  is  generally  overlooked  by  the  patient.  .  Syphilitic  iritis 
IS  especially  characterised  by  the  presence  of  nodules  of  lymph  on 
the  iris,  the  effusion  into  the  anterior  chamber,  the  comparatively 
small  amount  of  pain,  and  its  amenability  to  mercurial  treatment. 
But  the  irregular  pupil,  discoloured  iris,  circumcorneal  zone  of  con- 
gestion, photophobia,  and  patches  of  pigment  on  the  lens,  are  also 
present  as  in  other  forms  of  iritis.     The  periostitis  seldom  gives  rise 
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to  the  distinct  nodes  so  common  in  the  tertiary  stage  ;  otherwise 
the  symptoms  are  similar.  The  joint- affections  are  like  those  in 
rheumatism,  arthralgia,  synovitis,  hydrarthrosis,  and  exhibit  nothing 
very  characteristic.  Epididymitis  and  orchitis  are  occasionally 
observed,  and  are  then  generally  symmetrical,  thus  differing  from 
the  gummatous  afiections  of  the  testicle  in  the  tertiary  stage. 

The  general  health  usually  suffers,  the  hair  becomes  thin  {syphilitic 
alopecia),  and  the  patient  anaemic.  At  times  severe  cachexia  ensues, 
attended  by  much  wasting  and  prostration. 

Syphilitic  ancemia  is  very  marked  during  the  early  exanthematous 
stage  in  patients  at  the  extremes  of  Hfe,  the  young  and  old.  There 
is  both  a  diminution  in  the  number  of  red  cells  and  a  reduction  of 
haemoglobin,  also,  as  distinguished  from  chlorosis,  there  is  a  consider- 
able degree  of  leucocytosis. 

Giiinmatous  syphilis. — The  symptoms  of  the  tertiary  stage 
commonly  occur  after  a  period  of  apparent  freedom,  sometimes  within 
a  few  months  after  the  cessation  of  the  secondary  symptoms,  at 
other  times  not  till  after  many  years.     Occasionally,  however, 
they  may  be  manifested  within  a  few  months  of  the  primary 
sore,  i.e.,  during  the  period  usually  assigned  to  the  secondary 
stage,  and  run  a  fatally  rapid  course.     Moreover,  between  the 
termination  of  the  secondary  and  the  onset  of  the  tertiary,  certam 
skin  eruptions,  enlargements  of  the  testicle,  choroiditis,  inflammations 
and  ulcerations  of  the  tongue,  and  psoriasis  of  the  palms  may  occur, 
and  have  been  spoken  of  as  "  reminders."     They  are  by  some 
regarded  as  constituting  an  intermediary  stage.    The  tertiary  affec- 
tions proper  are  of  a  more  serious  nature  than  the  secondary,  and 
show  no  tendency  to  spontaneous  subsidence.    They  depend  upon 
chronic  inflammations  in  various  tissues  and  organs  leading  to  the 
formation    of    gummata.       The   gummata  undergo  myxomatous 
degeneration  and  break  down,  producing  when  situated  in  the  sub- 
cutaneous and  submucous  tissue  characteristic  ulcers  ;  or  they  may 
continue  for  indefinite  periods,  or  be  slowly  absorbed  under  appro- 
priate treatment,  leaving  fibroid  thickenings  and  scarrings  m  the 
capsules  and  substance  of  the  affected  organs.    These  gummata  vary 
in  size  from  a  pea  to  a  walnut,  and  are  intimately  blended  with  the 
surrounding  tissues.     They  consist,  roughly,  of  three  zones ;  in  the 
central,  the  cells  are  breaking  down  and  undergoing  myxomatous 
change;  in  the  next  zone  the  cells  are  contained  in  a  fibrillated 
matrix  ■  in  the  outer  zone  numerous  vessels  ramify  among  the  cells. 
The  breaking  down  of  the  central  portion  is  attributed  to  changes  in 
the  vessels  causing  a  diminution  of  tlieir  calibre  or  complete  throm- 
bosis whereby  the  blood  supply  of  the  central  zone  is  cut  off  and 
degeneration  consequently  ensues.    Amongst  the  most  common  of 
the  tertiary  lesions  may  be  mentioned— 1,  chronic  gummatous 
inflammation  nf  the  periosteum,  commencing  in  the  deeper  layers  of 
the  periosteum,  leading  to  tlie  formation  of  nodes,  caries,  or  necrosis 
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of  boue,  and  giving  rise,  as  when  attacking  the  bones  of  the  nose,  to 
horrible  deformity ;  2,  gummatous  infiltration  of  the  skin  and 
mucous  membrane  {tuhermlar  syphilide)  terminating  in  serpiginous 
ulceration ;  3,  gummatous  swellings  in  the  subcutaneous  and  sub- 
mucous tissue,  which  may  break  down,  forming  deep  ulcers,  the 
cicatrisation  of  which  causes  severe  contractions,  as  for  instance 
of  the  pharynx,  glottis,  and  rectum  ;  4,  gummata  in  the  muscles  ; 
5,  gummata  in  the  tongue,  producing  scarring  and  ulcers  apt  to 
terminate  in  epithelioma ;  6,  gummata,  followed  by  contraction 
and  fibroid  changes  in  the  liver,  lungs,  brain,  and  other  viscera.  The 
various  tertiary  lesions  will  be  further  described  under  Diseases  of  the 
special  Tissues  and  Organs ;  for  those  afi"ecting  the  lungs,  liver, 
kidneys,  and  nervous  system,  a  work  on  Medicine  must  be  consulted. 
Here  it  must  sufiice  to  say  that  the  tertiary  lesions  are  usually 
asymmetrical ;  that  they  are  not,  as  a  rule,  contagious ;  that  they 
are  chronic  in  their  course;  and  that  they  often  prove  fatal  by 
afi'ecting  important  organs,  as  the  lungs  or  brain,"  or  by  causing 
constriction  of  a  passage,  as  the  larynx  or  rectum. 

Syphilitic  sclerosis. — This  is  most  marked  in  the  blood-vessel 
walls,  causing  thickening  especially  of  the  inner  and  middle  coats, 
narrowing  the  lumen  and  so  diminishing  the  blood  supply,  or  so 
weakening  the  vessel  wall  that  it  dilates  to  form  an  aneurysm. 
This  sclerosis  also  affects  intermuscular  tissue,  and  the  connective- 
tissue  frame  of  the  viscera,  especially  the  liver,  and  kidneys.  Also  a 
chronic  inflammation  alters  the  skin  and  neighbouring  mucous 
membrane,  causing  hypertrophy  of  the  epithelium  so  as  to  form 
raised  patches  covered  with  whitish  epidermis.  This  is  seen  on  the 
skin  in  various  parts,  especially  the  palms  and  soles ;  it  is  also 
met  with  on  the  tongue  and  inner  surface  of  the  mouth,  and  also  on 
the  labia.  The  same  condition  may,  however,  arise  from  other 
causes,  particularly  in  the  mouth  from  smoking,  and  is  liable  to 
go  on  to  epithelioma. 

The  treatment  of  syphilis  necessarily  varies  according  to  the 
constitutional  condition  of  the  patient  and  the  stage  of  the  disease. 
The  primary  sore  requires  as  local  treatment  the  application  of 
iodoform  or  black-wash  and  protection  from  irritation.  Few  still 
advocate  its  destruction  by  caustics.  With  more  reason  one  may 
recommend  excision  of  the  sore  together  with  the  nearest  indurated 
glands.  This  should  be  done  with  the  strictest  antiseptic  precau- 
tions, the  penile  and  inguinal  wounds  sutured,  and  the  case  care- 
fully watched.  Hitherto  most  have  regarded  such  treatment  as 
useless,  believing  that  the  induration  of  the  primary  sore  affords  an 
mdication  that  the  disease  is  already  established  in  the  constitution; 
and,  indeed,  excision  has  repeatedly  failed  to  prevent  the  occurrence 
of  secondary  symptoms.  Constitutionally,  mercury  in  some  form  is 
necessary  in  all  cases.  Usually  its  administration  is  begun  as  soon 
as  the  diagnosis  is  made  with  reasonable  probability,  in  order  to 
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aflfect  the  course  of  the  disease  at  the  earliest  possible  stage,  and 
so  perchance  influence  its  future  course.    It  is  objected  to  this  that 
secondaries  are  prevented,  and  thus  the  diagnosis  remains  uncon- 
firmed.    But  the  fact  that  the  early  administration  of  mercury 
prevents  secondaries  renders  it  all  the  more  probable  that  the  future 
course  of  the  disease  is  also  influenced.     It  must,  however,  be 
given  with  caution  to  ansemic,  strumous  and  tuberculous  subjects, 
and  to  persons  whose  constitution  is  impaired  by  alcohol,  or  chronic 
Bright's  disease;  nor  should  it  be  forgotten  that  some  patients 
exhibit  a  peculiar  idiosyncrasy,  in  that  they  are  violently  salivated 
by  a  grain  or  two  of  the  drug.     Mercury  may  be  given — 1,  by 
the  mouth;   2,  by  inunction;   3,   by  fumigation;   4,  by  intra- 
muscular injection;  and  5,  by  intravenous  injection.     It  is,  as 
a  rule   best  given  by  the  mouth,  either  in  the  form  of  a  pill  or 
mixture.    As  a  pill,  the  green  iodide  in  doses  of  gr.  \  to  grs.  2 
(0  03 — 0-12  grm.),  combined  with  gr.  ^  to  gr.  i  (0-008— 0-01  grm.) 
of  opium  to  prevent  purging,  may  be  given  two  or  three  times 
a  day,  or  the  mercury  and  chalk  powder  in  doses  of  from  grs.  2 
to  grs.  3  (0-12 — 0-18  grm.),  or  calomel  or  blue  pill  may  be  sub- 
stituted for  it.     As  a  mixture,  the  perchloride  in  doses  of  gr.  ^  to 
gr.  JL.  (0-002 — 0-004  grm.),   combined  with  ammonia,  is  very 
useful.    Where  mercury  given  by  the  mouth  causes  much  irritation 
of  the  bowels,  it  may  be  used  in  the  form  of  an  inunction,  1  drachm 
or  4  grms.  of  mercurial  ointment  being  well  rubbed  into  the 
inner  part  of  the  thigh  or  the  side  of  the  chest  every  night  for 
four  to  six  nights,  the  parts  being  thoroughly  washed  every  morning 
to  prevent  the  ointment  accumulating  in  the  sweat-ducts  and  causmg 
pustules.    This  is  a  rapid  way  of  bringing  the  patient  under  the 
influence  of  the  drug.    The  effects  of  the  mercury  should  be  judged 
by  its  action  on  the  primary  sore  and  secondary  affections.  Under 
its  influence  the  induration  of  the  sore  rapidly  disappears,  and  the 
rash  fades.    It  should  never  be  pushed  beyond  causing  a  slight 
soreness  of  the  gums,  the  formation  of  a  red  line  on  their  free 
margin,  and  tenderness  on  biting.    Should  salivation  occur,  the 
mercury  should  be  immediately  stopped,  a  gentle  purgative  given, 
the  mouth  rinsed  with  a  gargle  of  chlorate  of  potash,  and  iron  taken 
internally.    The  mercury  should  also  be  intermitted  for  a  few  weeks 
or  so  at  a  time  if  symptoms  of  depression  come  on.    During  the 
mercurial  course  the  patient  should  avoid  chills  and  abstain  from 
alcohol,  fresh  fruit,  and  food  liable  to  disturb  the  digestion  and 
set  up  diarrhoea.    The  mercurial  course  may  with  advantage  be 
continued  for  a  year  or  more,  and  after  a  time  iron,  tonics,  and 
cod-liver  oil  should  be  given,  whilst  change  of  air  and  the  baths  of 
Aix-la-Chapelle  or  Harrogate  will  be  found  beneficial.  Whenever 
a  full  course  of  mercury  is  to  be  carried  out,  the  mouth  and  teeth 
require  attention,  the  teeth  are  scaled  or  filled,  stumps  extracted, 
the  teeth  then  cleaned  twice  a  day  with  carbolised  chalk  powder. 
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also  the  gums  massaged  and  hardened  by  astringents.  If  the  patient 
is  aufemic  and  the  ulceration  spreading,  the  patient  should  be  kept  in 
bed,  overfed  (Weir  Mitchell  treatment),  and  only  very  small  doses  of 
mercury  given.  Should  phagedena  occur,  it  must  lae  energetically 
treated  (see  p.  35).  During  the  secondary  stages  mercury  should  still 
be  continued  internally.  Locally,  condylomata  are  best  treated  by 
dusting  them  with  equal  parts  of  calomel  and  oxide  of  zinc,  under 
which  they  dry  up  very  rapidly ;  mucous  patches  about  the  fauces 
yield  to  gargling  with  black-wash ;  superficial  cracks  and  ulcers  on 
the  lips,  tongue,  etc.,  may  be  painted  with  a  lotion  of  bicyanide 
of  mercury  1  in  1,000,  or  chromic  acid  10  per  cent.,  or  mercury 
ointment  may  be  rubbed  in  with  the  finger.  Iritis  should  be 
energetically  treated  by  mercury,  or  if  this  is  already  being  given, 
the  dose  should  be  increased,  whilst  locally  atropine  should  be  dropped 
in  the  eye,  and  if  there  is  much  pain  and  the  congestion  is  acute, 
leeches  or  blisters  should  be  applied  to  the  temple.  In  the  tertiary 
stages  iodide  of  potassium  has  the  most  marked  effect  iipon  periostitis 
and  gummata,  and  least  eifect  on  late  skin  eruptions.  It  may 
often  be  advantageously  combined  with  ammonia,  quinine,  iron,  or 
cod-liver  oil,  or  even  with  small  doses  of  mercury  if  the  affection 
proves  intractable.  If  badly  tolerated,  iodide  of  sodium  or  ammonium 
may  be  substituted  for  it.  Fumigation  by  calomel  is  an  uncertain 
method,  and  violent  salivation  may  be  induced.  The  administration 
by  intravenous  and  intramuscular  injections  is  adopted  in  resistant 
cases,  especially  with  signs  of  involvement  of  the  nervous  system. 
Patients  generally  dislike  the  method.  All  aseptic  care  must  be 
used,  the  skin  must  be  well  cleaned,  both  the  piston  and  the  barrel 
of  the  syringe  must  be  of  glass  and  easily  sterilisable,  and  the  needle 
of  platino-iridium,  which  can  be  heated  in  a  flame.  For  intravenous 
injection  a  1  per  cent,  solution  of  mercuric  cyanide  is  administered 
once  a  day  in  doses  of  1  ccm.,  containing  1  centigramme  (0*01  grm.)  of 
the  mercuric  cyanide.  The  median  basilic  vein  is  compressed  as 
in  venesection,  and  a  short  needle,  about  2  cm.  in  length,  is  intro- 
duced into  the  vein.  First  a  drop  only  is  expressed,  and  then  if  no 
pam  is  occasioned  the  compression  on  the  vein  is  released,  and  the 
1  ccm.  is  injected.  Pain  shows  that  the  point  of  the  needle  is  not 
in  the  lumen  and  the  drug  is  being  injected  beside  the  vein.  For 
intramuscular  injection  the  thickest  part  of  the  buttock  is  selected, 
avoiding  the  sciatic  nerve,  gluteal  artery,  and  the  seat.  A  1  per  cent, 
sohition  of  mercuric  iodide  (biniodide)  in  a  daily  dose  of  1  ccm.,  con- 
taining 1  centig  ramme  (O'Ol  gnu.)  of  the  mercuric  iodide,  is  injected 
into  the  gluteus  maximus  through  a  long  needle,  about  5  cm.  in 
length.  If  it  be  desired  to  use  a  less  frequent  method,  "  grey  oil  " 
IS  used,  consisting  of  purified  mercury  20  grms.,  sterilised  lanoline 
12  grms.,  and  sterilised  fluid  vaseline  to  100  ccm.  A  bulb  enclosing 
3  ccm.  or  more  of  the  sterilised  grey  oil  is  first  wai-mcd  and 
shaken,  and  the  contents  then  injected  through  a  Inrgc  Mud  long 
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needle.  The  dose  per  diem  is  0'5  com.,  containing  1  centigramme  of 
mercury  ;  thus  3  ccm.,  containing  6  centigrammes  of  mei'cury,  can  be 
injected  every  week.  A  drop  is  first  expressed,  and  should  this 
cause  pain  the  needle  is  in  contact  with  a  nerve  twig,  and  must  be 
pushed  in  further,  or  else  withdrawn  a  little.  If  not  done  aseptically 
a  painful  abscess  results.  The  chief  advantage  claimed  for  this 
method  is  that  it  succeeds  after  all  other  methods  have  failed,  also 
that  it  is  more  convenient  for  patients  who  cannot  attend  regularly. 

There  are  certain  conditions  which,  though  they  follow  upon  and 
are  believed  to  be  a  consequence  of  syphilis,  do  not  yield  to  the 
fullest  doses  of  iodide  of  potassium  or  to  mercury  pushed  to  sali- 
vation. These  are  spolien  of  as  post-syphilitic  or  para-syphilitic 
lesions.  As  examples  of  such  may  be  mentioned  aneiirysm,  loco- 
motor ataxia,  and  general  paralysis,  all  of  which  are  held  to  be,  in 
men  usually,  and  in  women  practically  always,  due  to  syphilis, 
and  sometimes  appear  in  the  young  after  congenital  syphilis;  certain 
indurated  masses  and  ulcers  in  the  tongue,  which  have  a  tendency 
to  ultimately  become  malignant ;  certain  non-malignant  tumours  in 
the  breast  and  testicle,  having  the  structure  of  gummata;  some 
strictures  of  the  rectum ;  possibly  some  urethral  strictures  ;  indura- 
tions and  enlargements  of  the  bones  of  the  limbs ;  adhesions  of  the 
soft  palate  to  the  walls  of  the  pharynx;  laryngeal  stenosis  from 
destruction  of  the  cartilaginous  framework,  and  necrosis  of  the 
bones  of  the  nose.  Some  forms  of  foetal  bone-disease  due  to  the 
transmission  of  syphilis  through  the  mother  from  the  father,  without 
the  mother  necessarily  showing  evidence  of  the  affection,  are  like- 
wise regarded  as  post-syphilitic  or  para-syphilitic  conditions,  as  are 
also  rickets  by  Parrot  and  some  other  French  authors. 

Cure  of  syphilis. —  It  is  now  largely  held  that  syphilis  is 
essentially  incurable.  However  long  the  apparent  freedom,  yet 
from  some  general  or  local  impairment  of  health,  a  recurrence  of  the 
syphilitic  disease  may  take  place.  Hence  a  periodic  short  anti- 
syphilitic  course,  e.g.,  for  three  to  six  weeks  every  year,  may  be 
advised.  In  all  severe  cases  a  period  of  rest  in  country  air  or  a 
sea-voyage  is  the  best  means  of  re-establishing  health  and  preventing 
recurrences. 

Congenital  or  inherited  syphilis  is  syphilis  transmitted  to  the 
offspring  during  intra-uterine  life,  and  must  be  distinguished  from 
syphilis  acquired  from  a  recently-infected  mother  during  or  after 
birth,  or  from  a  wet-nurse. 

Infection. — The  fostus  is  believed  to  be  generally  infected  through 
the  spermatozoo^i  of  the  father,  which  fertilises  the  ovum  of  the 
mother,  conceptional  syphilis  ;  less  often  to  be  infected  by  the  virus 
passing  from  the  maternal  to  the  foetal  circulation  in  the  placenta, 
placental  syphilis.  As  regards  the  latter  method,  smallpox,  scarlet 
fever,  pyogenic  organisms,  sometimes  perhaps  tubercle,  and  experi- 
mentally anthrax,  are  transmitted  in  this  way.    There  is  no  sign 
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of  auy  maternal  lesion,  but  many  pregnancies  end  in  abortion  or 
stillbirth,  the  foetus  being  overpowered  by  the  toxins.  When  the 
child  lives  to  term,  it  is  usually  born  looking  healthy,  and  though  the 
virus  is  present  in  the  system,  the  disease  does  not  manifest  itself  as 
a  rule  till  the  fourth  to  the  sixth  week.  In  rare  instances,  however, 
infants  are  born  with  well-marked  signs  of  syphilis ;  on  the  other  hand, 
at  times  the  affection  does  not  show  itself  till  much  later  in  life.  But 
in  the  latter  case  the  symptoms  are  those  of  the  tertiary  stage,  not 
those  of  the  secondary  stage  delayed.  The  symptoms  in  a  typical  case 
usually  set  in  with  a  chronic  catarrh  of  the  nasal  mucous  membrane, 
popularly  known  as  "  the  snuffles,"  followed  by  a  rash  on  certain 
parts  of  the  body,  especially  the  buttocks,  and  mucom  patches  and 
superficial  ulcerations  about  the  mouth  and  anus.  The  catarrh 
may  simulate  a  cold  in  the  head,  or  be  attended  with  a  muco- 
purulent discharge,  and  cause  obstruction  to  respiration  and  difficulty 
in  sucking.  The  eruption,  like  that  of  the  secondary  stages  of 
acquired  syphilis,  is  symmetrical,  and  of  the  same  peculiar  coppery 
or  raw-ham  colour.  It  is  most  common  aboiit  the  nates  and 
genitals,  where  it  is  usually  erythematous  in  character,  and  on  the 
palms  of  the  hands  and  soles  of  the  feet,  where  it  is  commonly 
squamous.  But  it  may  be  papular,  and  at  times  bullous  or  pustular. 
A  well-marked  mucous  patch  or  condyloma  about  the  anus  is 
pathognomonic  of  the  disease.  These  symptoms  are  frequently, 
though  not  invariably,  accompanied  by  ancemia  and  toasting,  the 
child  looks  shrivelled  and  old,  the  skin  earthy  and  dry,  whilst  the 
hair  may  fall  off,  and  the  nails,  iris,  periosteum,  and  bones  may  be 
affected  as  in  the  acquired  form.  At  this  period  death  is  far  from 
uncommon.  Usually,  however,  and  especially  under  a  mercurial 
course,  the  symptoms  gradually  subside,  and  by  the  end  of  the  first 
year  disappear  altogether,  and  no  further  manifestation  of  the  disease 
may  occur  throughout  life.  But  frequently,  after  several  years  of  im- 
munity, certain  tertiary  affections  show  themselves,  the  chief  of  these 
being  interstitial  keratitis,  periostitis,  and  osteitis,  followed  by 
necrosis,  disease  of  the  ear  often  ending  in  total  deafness,  ulceration 
about  the  palate,  chronic  synovitis  of  one  or  more  of  the  joints  and 
the  formation  of  gummata  in  the  viscera,  testicle,  etc.  Along  with 
these,  certain  important  diagnostic  symptoms,  the  result  of  the  former 
secondary  lesions,  may  be  present,  viz.  :  1,  a  depressed  and  widened 
condition  of  the  bridge  of  the  nose,  due  to  the  iniiuence  of  the 
nasal  catarrh  upon  development  of  the  nasal  bones  and  septum  ; 
2,  radiating  scars  about  the  angle  of  the  mouth,  the  result  of  the 
cicatrisation  of  the  former  ulcers  {Hutchinson's  lines)  ;  3,  a  peculiar 
conformation  of  the  skull,  the  result  of  the  previous  bone-lesion, 
consisting  chiefly  in  a  furrow  above  tlic  eyebrows,  a  square  foreliead, 
and  prominent  frontal  eminences ;  and  4,  a  characteristic  ap])earance 
of  the  permanent  central  incisor  teeth,  consequent  upon  the  action  of 
the  stomatitis  upon  them  while  yet  soft  and  uncut.    The  distinctive 
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sign  of  syphilis  in  these  teeth  is  a  slight  crescentic  notch  in  the 
biting  edge  (Fig.  23).  They  are  also  generally  dwarfed,  especially 
in  width,  their  angles  are  rounded  off,  and  their  sides  convex  in 
outline  (jaegyed  teeth).  These  appearances  must  be  distinguished 
from  those  due  to  the  action  of  mercurial  stomatitis,  the  teeth  so 
affected  showing  horizontal  markings,  or  honeycomb-like  excavations 
in  the  enamel  (compare  Figs.  23  and  24). 

The  bone-lesions  of  congenital  syphilis  were  until  recently  over- 
looked, or  confounded  with  those  of  rickets,  which  they  much 
resemble.  Two  forms  are  described,  the  osteophytic  and  the  atrophic. 
In  the  osteophytic  the  cranial  bones  present  localised  and  symmetrical 
thickenings  (Parrot's  nodes)  in  the  region  of  the  frontal  and  parietal 
eminences  {the  natiform  or  hot-cross-bun-like  skull),  and  the  long 
bones  subperiosteal  enlargements.  In  the  atrophic  the  cranial 
bones,  especially  in  the  occipital  region,  are  thinned  or  locally 
absorbed,  so  that  the  brain  is  only  covered  at  these  spots  by  a  thin 
membrane  (osteoporosis,  craniotabes),  and  the  long  bones  are  enlarged 


Fig.  23.  -Syphilitic  teetli.  Fig.  24.— Mercurial  teeth. 

(After  Hutchinson.)  (After  Hutchinson.) 


at  their  epiphyses  by  the  production  of  ill-formed  bone  and  the 
absorption  of  the  normal  bone.  These  lesions  are  usually  transitory, 
and  generally  give  rise  to  little  inconvenience  ;  but  at  times  separation 
of  the  epiphysis  may  occur,  with  septic  or  tuberculous  inflammation 
of  the  neighbouring  joint ;  and  when  several  bones  are  affected,  the 
child  may  be  so  chary  of  movement  on  account  of  the  pain  it  causes 
that  infantile  paralysis  may  be  simulated.  Paralysis  perhaps  occurs 
although  electrical  reactions  be  retained,  and  this  may  now  be  viewed 
as  a  toxic  paralysis,  like  that  set  up  by  diphtheria.  Healing  is 
followed  by  ossification  at  the  epiphyses,  arrest  of  growth,  and  the 
production  of  defoi-mities.    (See  also  Diseases  of  Bone.) 

Treatment. — In  the  early  stages  mercury  generally  acts  well.  It 
is  best  administered  as  an  inunction  by  putting  half  a  dmchm  of 
blue  ointment  on  the  binder  of  the  child  and  allowing  it  to  be  thus 
rubbed  into  the  skin.  Or  it  may  be  given  in  the  form  of  mercury 
and  chalk  in  doses  of  from  half  to  one  grain,  but  may  then  cause 
diarrhoea.  Mercury,  however,  should  be  given  with  caution  if 
there  is  much  marasmus,  and  discontinued  as  soon  as  the  symptoms 
have  cleared  up,  lest  mercurial  stomatitis  be  induced  and  the 
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permanent  teeth  suffer  m  consequence  (Fig.  24).  The  child  should 
be  well  and  carefully  fed  during  the  mercurial  course,  and  small 
doses  of  cod-liver  oil  may  often  be  taken  with  advantage.  Special 
care  must  be  taken  against  the  transmission  of  infection,  e.g.,  through 
kissing.  If  the  mother  is  unable  to  suckle  the  infant  it  must  be 
brought  up  by  hand,  not  by  a  wet-nurse,  for  fear  of  her  nipple 
becoming  affected  with  a  primary  chancre,  a  danger  the  mother 
herself  does  not  run,  even  although  she  has  exhibited  no  signs 
of  syphilis. 

In  the  later  stages  of  congenital  syphilis,  as  in  those  of  the 
acquired  form,  iodide  of  potassium  is  indicated,  and  may  frequently 
be  advantageously  combined  with  small  doses  of  mercury,  where  the 
later  lesions,  as  is  too  often  the  case,  prove  intractable.  After 
the  subsidence  of  secondary  lesions  the  child  is  held  to  be  no  longer 
infectious.  There  is  no  sufficient  evidence  that  inherited  syphilis  is 
transmissible  to  the  next  generation.  Should  syphilis  be  suspected 
in  either  of  the  parents  during  the  period  of  gestation,  mercury 
should  be  administered  to  the  mother ;  and  after  the  birth  of  a 
syphilitic  infant  the  same  treatment  should  be  advised  during  any 
subsequent  pregnancy. 


Tuberculosis  and  the  Infective  Diseases  Allied  to  it. 

TubercTilosis  is  an  inflammatory  affection  set  up  by  the  tubercle 
bacillus,  and  capable  of  inducing  tuberculosis  by  transference  to 
most  animals.  It  is  characterised  by  the  production  of  tubercles, 
which  may  be  limited  to  one  set  of  tissues,  or  to  an  organ  (^ocal 
tuberculosis),  or  may  be  generally  diffused  throughout  the  whole  body 
{general  tuberculosis). 

Structure  of  tubercle. — Tubercle  is  met  with  under  two  forms, 
grey  miliary  nodules  and  yellow  caseous  masses,  (a)  The  grey 
miliary  tubercles  have  almost  the  lustre  and  hardness  of  cartilage. 
They  are  globular  in  shape  and  vary  in  size  from  a  pin's  point  ,to 
a  millet  or  mustard  seed.  They  are  sharply  defined,  and  may  be 
scattered  throughout  an  organ  or  on  a  serous  surface,  or  be  grouped 
more  or  less  closely,  {b)  The  yelloiv  caseous  masses  are  soft  in  con- 
sistency and  larger  than  the  miliary  tubercles,  the  larger  masses 
being  produced  by  the  fusion  of  several  tubercles, .  followed  by 
degeneration.  In  some  cases  of  general  tuberculosis  only  the  miliary 
form  may  be  found,  in  other  cases  only  the  yellow  variety  ;  but 
frequently  the  two  forms  are  mixed,  and  tlie  various  stages  from 
grey  to  yellow,  from  the  central  softening  of  the  miliary  tubercle 
to  Its  complete  conversion  into  a  caseous  yellow  mass,  can  be 
traced. 

Microscopically  a  typical  grey  granulation  when  of  some  size  is 
seen  to  consist  of  smaller  nodules  aggregated  together,  whilst 
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each  of  these  again  is  composed  of  cells  of  various  shapes  and  sizes, 
arranged  in  three  zones  (see  Figs.  25  and  26).  The  inner  zone  is  formed 
by  one  or  more  large  branching  so-called  giant-cells,  composed  of  a 
granular  protoplasm,  in  which  many  large  distinct  oval  nuclei  con- 
taining nucleoli  are  found.  The  next  zone  consists  of  large  single- 
nucleated  cells,  arranged  between  the  branches  or  processes  of  the 
giant-cells,  which  ramify  through  the  zone.  These  cells  are  called 
epithelioid,  from  their  resemblance  to  epithelial  cells,  though  they 
are  now  known  to  be  of  endothelial  origin.  The  third  or  outermost 
zone  consists  of  lymphoid  cells,  like  ordinary  uninuclear  leucocytes. 


Fia.  '25. —-Photograph  of  a  section  through  a  tubercle.  In  the  centre  are  one  large 
and  two  smaller  multinucleated  giant  cells  ;  the  nuclei  staining  deeply  are  arranged 
round  the  periphery  of  the  cell,  which  in  the  centre  is  undergoing  caseous  degenera- 
tion and  losing  its  staining  properties.  Around  the  giant  cells  is  a  middle  zone  of 
endothelial  {epithelioid)  cells  in  a  meshwork  of  fibrin,  and  external  to  this  small 
round  cells  (leucocytes^  are  beginning  to  invade  the  middle  zone. 

scattered  through  a  delicate  reticulum  of  branched  connective-tissue 
cells,  which  is  sometimes  continuous  with  the  processes  of  the  giant- 
cells.  There  is  no  distinct  line  of  demarcation  between  the  outer 
zone  of  leucocytes  and  the  surrounding  tissues,  but  often  a  faint 
indication  of  a  fibrous  ring  may  be  detected.  The  tubercle-nodule, 
though  often  seated  upon  a  small  vessel,  is  itself  completely  non- 
vascular. The  bacilli  may  be  found  in  the  giant-cells,  especially  in 
animals,  and  in  and  amongst  the  epithelioid  cells.  They  are  less 
readily  discovered  after  caseation  lias  commenced.  They  are  rod-like 
bodies,  about  2-5  yu,  in  length  and  0-2  /x.  in  breadth,  and  are  demonstrated 
by  special  stains  (see  Fig.  27).  Although  the  above  may  be 
regarded  as  the  typical  microscopical  appearance  of  a  miliary  tubercle, 
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often  neither  giant-cells  nor  epithelioid  cells  are  present,  while  both 
these  may  be  found  in  chronic  inflammations  which  are  not 
tuberculous 

Developnient  of  Uoha-cle. — The  tubercle  bacilli  having  gained 
entrance  to  the  body  may  remain  and  develop  there,  or  be  carried 
by  the  blood  or  lymph  stream  to  other,  perhaps  distant,  parts.  A 
tubercle  develops  as  follows : — (1)  The  bacilli  being  arrested  in  a 
capillary  blood-vessel,  a  degeneration  of  the  cells  and  giound-work 
of  the  tissue  around  begins. 

(2)  Then  an  inflammatory  exudation  and  emigi-ation  of  leucocytes 
follows,  whilst  at  the  same  time  the  remaining  tissue  cells  proliferate 
to  form  fibroblasts  rich  in  protoplasm,  epithelioid  in  shape,  the  whole 
forming  a  nodular  mass  with  bacilli  in  or  between  the  cells.  At  the 
same  time  the  remaining  connective-tissue  fibres  have  their  strands 
widely  separated,  and  these  form  the  reticulum  of  the  tubercle. 


Fig.  26. — ^Diagram  of  the  minute  structure  of  tubercle. 

(3)  One  of  the  epithelioid  cells  at  the  centre  enlarges  in  size, 
whilst  its  nucleus  continues  to  divide  until  the  daughter  nuclei  are 
arranged  in  a  peripheral  ring  or  horseshoe.  The  giant-cell  is  of  late 
development,  and  is  therefore  to  a  certain  extent  a  sign  of  chronicity. 
It  is  not  a  necessary  part  of  a  tuberculous  nodule,  and  is  met  with 
in  other  forms  of  inflammation. 

(4)  Inflammatory  small  roiuid  cells  or  leucocytes  arising  in  the 
inflammation  around  invade  and  in  large  measure  obscure  the 
epithelioid  cells,  until  the  tubercle  has  the  appearance  of  a  small- 
celled  nodule  infiltrated  with  fibrin. 

Degeneration  of  tubercle. — (1)  Caseous  degeneration  is  perhaps 
partly  set  up  by  toxins  derived  from  the  bacilli,  partly  perhaps  due  to 
the  cutting  off"  the  blood  supply  from  the  centre  of  the  tubercle  by  the 
leucocytes.  It  commences  in  the  centre  of  the  giant-cell,  wiiich 
ceases  to  stain  with  logwood,  whilst  its  nuclei,  and  the  leucocytes 
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around,  still  stain  deeply.  The  process  spreads  centrifugally  to 
convert  all  the  tubercle  into  a  cheesy  mass.  (2)  In  chronic  tuber- 
culosis, instead  of  caseation  occurring,  a  capsule  of  fibrous  tissue  may 
be  formed  around  the  nodule,  and  the  cicatrisation  extending  inwards 
until  the  giant-cell  is  involved,  the  whole  tubercle  may  be  converted 
into  a  mass  of  fibrous  tissue.  The  tubercle  bacillus  is  not  found 
under  such  conditions.  (3)  After  caseation  has  occurred  the  tubercle 
may  become  encysted,  or  may  undergo  calcification,  in  both  of  which 
states  it  may  remain  harmless  ;  or  (4)  it  may  become  infected  with 
pyogenic  micrococci,  which,  acting  as  irritants,  set  tip  inflammation 
and  suppuration  in  the  tissues  around,  leading  to  the  formation  of 
an  abscess,  and  subsequently,  on  its  bursting,  to  an  ulcer.  The 
formation  of  a  chi'onic  abscess  may,  however,  be-due  to  the  sole  action 

of  the  tubercle  bacillus  without  the  inter- 
vention of  other  pyogenic  organisms. 

Infection. — -The  bacillus  gains  admis- 
sion (1)  chiefly  by  the  respiratory  tracts 
as  by  the  inhalation  of  the  dust  of  dried 
phthisical  sputa,  etc.  [aerogenous  tuber- 
culosis); (2)  by  the  digestive  tract,  par- 
ticularly during  childhood,  as  in'  the 
saliva  of  a  phthisical  mother  or  nurse, 
in  milk  taken  from  cows  with  tuber- 
culous udders,  or  in  imperfectly-cooked 
tuberculous  meat,  although  Prof.  Koch 
Fio.  27.— The  tubercle  baciUus.  denies  the  identity  of  bovine  with  human 
(After  Mclniyre.)  tuberculosis  and  its  transmission  in  this 

way ;  and  (3)  by  the  skin.  It  is  still 
doubtful  if  man  is  often  inoculated  through  the  skin.  In  a  few  cases 
inoculation  has  followed  circumcision  in  Jews,  through  the  saliva  of  a 
phthisical  operator.  In  anatomical  warts  which  have  a  tuberculous 
structure,  there  is  occasionally  a  tendency  for  tubercle  to  spread 
beyond  the  point  of  inoculation. 

Inheritance  of  tubercle. — The  direct  inheritance  of  tubercle  is 
usually  emphatically  denied,  perhaps  unduly  so.  The  children  of 
some  phthisical  parents  do  develop  tubercle  in  infancy  with  severity, 
and  during  growth  and  in  adults  a  tuberculous  lesion  appears  very 
frequently  amongst  descendants  of  those  who  have  suffered  from 
that  disease.  It  may  be  explained  that  whereas,  the  tubercle 
bacillus  is  really  transmitted  from  pai-ent  to  oflfspring  in  utero,  it 
remains  latent  for  a  long  period  in  most  cases.  The  bacilli  have 
been  found  in  the  foetal  membranes  and  liver,  the  mother  exhibit- 
ing miliary  tuberculosis.  The  infection  of  the  foetus  through  the 
mother  has  been  accomplished  experimentally  in  animals,  and  chicken 
have  been  rendered  tuberculous  by  inoculating  them  in  the  egg. 

Predisposing  causes. — The  children  of  phtliisical  parents  appear 
to  be  specially  susceptible  to  tuberculosis.     Impairment  of  nutrition 
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induced  by  bad  hygiene  and  food ;  by  imperfect  assimilation  of 
food ;  and  by  the  prolonged  action  of  other  infective  agents,  pyo- 
genic organisms,  syphilis,  etc. ,  no  doubt  predisposes  to  the  attack 
of  the  bacillus.  The  evil  influence  of  want  of  exercise  and  of  fresh 
air,  also  the  unsuitable  character  of  damp  and  cold  climates,  is 
strikingly  shown  in  the  case  of  wild  animals,  particvilarly  monkeys, 
in  confinement,  who  become  specially  liable  to  tuberculosis,  although 
well  fed  and  cared  for.  The  debilitated  state  of  the  system  pre- 
disposing to  the  affection  was  formerly  spoken  of  as  the  strumous  or 
scrofulous  diathesis,  but  as  it  is  now  known  that  the  inflammatory 
aflPections  formerly  called  strumous  or  sci'ofulous  are  really  tuberculous, 
the  constitutional  condition  that  fails  to  resist  the  attack  of  the 
tubercle  bacillus  had  better  be  termed  the  tuberculous  diathesis.  The 
signs  of  this  so-called  diathesis  are  thus  given  by  Savory,  who  speaks 
of  two  chief  forms  : — "  In  the  first  variety,  distinguished  as  the 
sanguineous  or  serous,  there  is  a  general  want  of  muscular  develop- 
ment ;  for  although  the  figure  may  be  sometimes  plump  and  full, 
the  limbs  are  soft  and  flabby ;  the  skin  is  fair  and  thin,  showing 
the  blue  veins  beneath  it ;  the  features  are  very  delicate  ;  often 
a  brilliantly  transparent  rosy  colour  of  the  cheeks  contrasts  strongly 
and  strikingly  with  the  surrounding  pallor;  the  eyes,  grey  or 
blue,  are  large  and  humid,  with  sluggish  pupils  sheltered  by  long 
silken  lashes  ;  hair  fine,  blonde,  auburn,  or  red  ;  teeth  white  and  often 
brittle  ;  there  is  frequently  a  fulness  of  the  upper  lip  and  alse  nasi ; 
the  ends  of  the  fingers  are  commonly  broad,  with  convex  nails  bent 
over  their  extremities.  Such  persons  usually  possess  much 
energy  and  sensibility,  with  elasticity  and  buoyancy  of  spirits  ; 
they  often  possess,  too,  considerable  beauty.  In  this  variety,  with 
the  same  delicacy,  the  skin  and  eyes  are  sometimes  dark.  In  the 
second,  distinguished  as  the  phlegmatic  or  melancholic,  the  skin, 
pale  or  dark,  is  thick,  muddy,  and  often  harsh,  the  general  aspect 
dull  and  heavy  ;  hair  dark  and  coarse ;  the  mind  is  often,  but  not 
always,  slow  and  sluggish.  Children  especially,  in  whom  the 
diathesis  is  strongly  marked,  are  often  distinguished  by  the  narrow 
and  prominent  chest,  the  tumid  and  prominent  abdomen,  and  the 
paste-like  complexion  ;  the  limbs  are  wasted ;  the  circulation 
languid  ;  chilblains  are  common  on  the  extremities ;  the  mucous 
membranes  particularly,  and  above  all  of  them  the  digestive,  are 
liable  to  morbid  action  ;  the  breath  is  often  sour  and  fcetid  ;  the 
tongue  is  furred,  and  the  papillae  towards  the  apex  red  and 
prominent ;  the  bowels  act  irregularly,  and  the  evacuations  are 
unusually  offensive  ;  the  digestion  weak  ;  the  appetite  variable 
and  capricious."  Tubercle  is  most  common  in  the  yo\uig,  but 
adults  and  even  old  people  are  liable  to  it  when  exposed  to  like 
unfavourable  conditions,  a  slight  inflammation  or  injury  then 
generally  forming  the  starting  point. 

Dissemination  of  tubercle. — The  bacillus  having  gained  admission 
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sets  up  the  tuberculous  process,  which  may  then  (1)  remain  con- 
fined to  the  seat  of  inoculation,  the  lungs  or  the  skin  {lu2ms  and 
post-mortem  warts).  Or  (2)  with  or  without  any  local  manifestation 
it  may  spread  by  the  lymphatics  to  the  nearest  lymphatic  glands  and 
there  become  arrested.  As  an  example  of  this  may  be  mentioned  the 
tuberculous  enlargement  of  the  glands  of  the  neck,  in  which  the 
bacillus  is  believed  to  gain  admission  through  a  crack  or  small  ulcer 
of  the  mucous  membrane  of  the  mouth  or  through  an  inflamed 
tonsil.  Again,  (3)  the  bacillus  may  pass  the  glands  and  enter  the 
lymphatic  or  hsemic  circulation,  and  then  either  (a)  become  lodged 
in  some  organ  or  distinct  part  of  the  body,  as  the  testicle,  a  bone 
or  a  joint,  or  (6)  become  disseminated,  setting  up  general  acute 
tuberculosis  (lymphogenous  and  hcematogenous  tuberculosis).  The 
brunt  of  the  affection  falls  in  the  latter  case  either  on  the  lungs 
acute  miliary  tuberculosis  of  the  lungs)  or  on  the  membranes  of  the 
brain  {acute  tuberculous  meningitis).  When  affecting  an  organ  or 
tissue,  as  a  testicle  or  a  joint,  it  may  remain  localised  for  a  longer 
or  shorter  time,  and  even  become  cured  ;  or  it  may  set  up  inflam- 
mation, and  involve  and  destroy  the  whole  organ  ;  or  finally  become 
generally  disseminated  through  the  system,  leading  to  general 
tuberculosis.  (4)  The  bacilli  may  be  carried  along  a  mucous  track, 
and  thus  the  larynx  becomes  infected  secondarily  to  the  luugs,  or 
the  rectum  owing  to  the  sputa  having  been  swallowed. 

Localisation  of  tubercle. — Tubercle  has  a  special  aflanity  for  certain 
organs  and  tissues  to  the  exclusion  of  others.  Serous  membranes, 
such  as  the  pleura,  peritoneum,  pia  mater,  and  arachnoid,  are  espe- 
cially liable  to  be  aSected  ;  whilst,  on  the  other  hand,  the  pericardium 
and  the  tunica  vaginalis  show  an  immunity.  Of  all  organs  the  lung 
is  most  prone  to  suffer;  next,  though  much  less  frequently,  the 
testicle,  kidney,  brain,  liver,  spleen,  suprarenals,  and  ovaries.  The 
larynx  and  intestines  may  become  involved  by  the  bacillus  coming 
into  contact  with  them  either  in  the  breath  or  in  swallowed  sputa ; 
yet  the  trachea,  the  stomach,  and  the  upper  part  of  the  intestine 
generally  escape.  The  bones  and  joints  are  frequent  seats  of  the 
disease,  which  has  a  special  predilection  for  the  cancellous  ends  of 
the  long  bones  and  for  the  short  bones.  The  upper  end  of  the 
femur  and  hip-joint,  the  ends  of  the  femur  and  tibia  forming  the 
knee-joint,  and  the  short  bones  and  joints  of  the  foot  and  hand  are 
most  often  aftected,  the  elbow-joint  less  often,  and  the  upper  end  of 
the  humerus  and  the  clavicular  joints  but  rarely.  The  scapula  and 
ilium  with  the  acetabulum  may  suffer,  but  the  shafts  of  the  long 
bones,  the  clavicle,  and  the  ischium  and  pubes,  apart  from  the 
acetabulum,  escape.  The  bodies  of  the  vertebrjB  are  frequently 
attacked,  while  the  laminae,  with  the  spinous  and  transverse  pro- 
cesses, remain  free.  The  bones  of  the  skull  are  sometimes  mvolved; 
those  of  the  jaws  and  face  escape.  Tuberculosis  may  remain  limited 
to  the  skin'  for  a  long  period  under  the  name  of  lupus,  yet  late 


INFECTIVE  PROCESSES. 


95 


extensions  may  occm-.  The  reason  for  tubercle  affecting  any  special 
organ  or  tissue  is  not  known,  but  it  often  seems  to  depend  on  some 
previous  lowering  of  vitality  of  the  part,  as  a  sprain  of  a  joint, 
inflammation  of  the  epididymis. 

A  general  though  brief  account  of  tubercle  has  been  here  given  to 
prevent  repetition  when  treating  of  tuberculous  diseases  of  certain 
organs.  As  a  surgical  affection,  it  is  chiefly  met  with  in  the  bones, 
joints,  testicle,  lymphatic  glands,  skin,  larynx,  and  more  rarely  in 
the  bladder  and  rectum.  All  that  need  here  be  said  is,  that  such 
lesions  are  of  a  very  chronic  and  indolent  nature  ;  that  they  are  set 
up  by  very  slight  and  apparently  inadequate  causes ;  that  they 
exhibit  a  marked  tendency  to  suppuration  and  progressive  destruc- 
tion or  undermining  of  the  tissues,  and  but  little  tendency  to  repair  ; 
that  they  are  often  productive  of  much  scarring  and  deformity,  as 
when  they  occur  as  abscesses  in  the  neck  ;  that  they  are  generally 
very  obstinate  and  intractable  as  regards  treatment ;  and  that  they 
may  terminate  in  general  dissemination  of  the  tubercle  through  the 
body,  and  death. 

The  treatment  should  be  both  constitutional  and  local.  Thus  the 
patient  should  be  placed  under  as  perfect  hygienic  conditions  as 
possible,  with  residence  at  the  seaside,  or  where  practicable  he  may 
go  a  sea-voyage.  Gf  late  great  benefit  has  been  obtained  by  what  is 
called  the  open-air  treatment,  combined  with  "  feeding-up."  The 
diet  should  be  nourishing  with  plenty  of  fat  in  milk  and  cream  or 
bacon,  whilst  cod-liver  oil  or  maltine  and  the  syrup  of  the  iodide  or 
phosphate  of  iron  are  especially  indicated. 

Physical  and  mental  exertion  has  to  be  carefully  regulated  so  as 
to  avoid  fatigue.  Koch's  tuberculin  is  an  emulsion  of  a  killed 
culture  of  the  tubercle  bacillus,  which  in  a  sufficient  dose  causes  a 
local  inflammation  in  tuberculous  lesions  together  with  general  fever. 
Prof.  Koch  introduced  its  administration  with  the  object  of 
inducing  a  more  active  formation  of  scar  tissue  to  replace  the 
tuberculous  material.  According  to  Dr.  Wright  the  immediate 
effect  of  such  a  dose  is  a  great  diminution  in  the  patient's  resistance, 
a  marked  negative  phase  in  the  opsonic  index,  during  which  the 
disease  makes  rapid  progress.  He  therefore  employs  a  small  dose 
800 — 600  ^  milligram  so  as  to  avoid  the  immediate  negative 
phase,  and  the  result  is  then  to  raise  the  patient's  resistance  above 
normal,  the  positive  phase  of  the  opsonic  index.  Meanwhile,  the 
disease  is  thereby  checked.  Only  when  a  decline  begins  is  a  second 
dose  given,  and  that  likewise  a  small  one.  Thus  it  is  hoped  that 
with  a  maintenance  of  the  patient's  resistance  above  normal,  the 
tuberculous  disease  may  gradually  die  out. 

As  to  local  treatment,  the  usual  procedure  is  to  remove  all  the 
non-vascular  diseased  tissue,  and  to  destroy  the  bacilli,  so  as  to 
favour  the  development  of  fibroblasts  and  the  formation  of  scar 
tissue.     Rest  is  very  important  in  tuberculous  joint  affections,  and 
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this  may  be  ascribed  to  the  smaller  blood  flow  through  the  part.  But 
on  the  other  hand  the  value  of  the  X-ray  and  Finsen  light  treatment 
for  lupus  has  been  attributed  to  the  increased  arterial  blood-flow 
thus  induced.  Bier's  method  is  designed  to  favour  the  formation  of 
scar  tissue  by  setting  up  venous  congestion. 

Leprosy. — Leprosy  is  a  disease  set  up  by  the  bacillus  leprae, 
which  gives  rise  to  nodules,  composed  of  cells  of  various  sizes  lying 
in  a  fibrous  ground-work.  It  occurs  in  Scandinavia,  East  Russia, 
the  shores  of  the  Mediterranean,  in  Mexico  and  adjacent  portions  of 
South  America,  the  Cape,  and  is  very  prevalent  in  the  Pacific 
Isla.nds  and  in  India  and  China. 

The  bacilli  lie  between  the  cells  or  in  cells  which  tend  to  become 
much  swollen  with  numerous  nuclei.  Later,  these  multinucleated 
giant-cells  become  mere  vacuoles  filled  with  bacilli.  According  to 
some,  this  latter  appearance  is  due  to  lymph  spaces  crowded  with 
bacilli.  The  bacilli  closely  resemble  in  appearance  and  staining 
properties  the  tubercle  bacillus,  but  have  not  been  artificially  culti- 
vated, and  animals  appear  to  be  immune  from  the  disease.  The 
secretions  from  the  nose,  the  sputa,  and  discharge  from  ulcers  are 
beheved  to  be  the  means  of  transferring  infection.  As  favouring 
this  occurrence  is  the  herding  together,  and  perhaps  also  sexual 
connection,  of  lepers.  According  to  Mr.  Jonathan  Hutchinson  a  diet 
of  decomposing  salt  fish  is  to  be  regarded  as  predisposing  to  the  disease. 

The  parts  chiefly  affected  are  the  skin,  the  nerves,  the  nose,  and 
pharynx  ;  also  other  organs,  such  as  the  testis,  liver,  spleen,  lymphatic 
glands.  The  penis  is  frequently  affected  in  Cuba.  The  disease  con- 
sists in  the  formation  of  nodules,  tuberous  masses,  and  indurations, 
which  may  exist  for  years  or  shrink  to  scar  tissue  with  disturbances 
of  pigmentation,  but  which  do  not,  as  in  tubercle,  caseate.  Owmg 
to  external  inflviences,  ulceration  and  recurring  erysipelatous  com- 
plications may  arise,  and  the  ulcers  show  little  or  no  tendency  to 
heal.  Meanwhile,  the  submaxillary  and  inguinal  lymphatic  glands  form 
indurated  swellings,  and  the  limbs  enlarge,  Elej^hantiasis  grcBcorum. 
The  leprosy  of  the  skin  may  appear  as  red  patches,  going  on  even  to 
vesication  and  a  tendency  to  connective  tissue  proliferation  around, 
attacking  especially  the  extensor  surfaces  of  the  knee  and  elbow, 
and  the  dorsal  surfaces  of  the  hands  and  feet.  The  nodules  may 
remain  stationary  or  enlarge  to  tuberous  masses  on  the  face  {fades 
leontina),  ulcers  easily  form,  and  have  little  tendency  to  heal.  New 
nodules  continue  to  appear,  also  erysipelatous-like  redness  and 
swelling  is  apt  to  arise.  Leprosy  nodules  in  the  nerves  produce, 
first,  hypertesthesia  and  pain  ;  later,  ansesthesia,  more  rarely  loss  of 
motor  power.  White  and  brown  patches,  lepra  maculosa,  morphma 
nigra  et  alba,  appear,  produced  by  pigmentation  and  atrophy,  with 
wasting  of  bones  and  muscles.  In  the  anscsthetic  stage  injuries 
pass  unperceived,  producing  ulceration  and  necrosis  with  loss  of 
phalanges.    Besides  the  skin  and  nerves,  other  viscera  may  suffer. 
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Hitherto  there  has  been  no  treatment  for  leprosy,  but  there  is 
hope  that  antibacterial  experiments  with  leprosin  will  be  the  means 
of  discovering  a  method.    Meanwhile  all  lepers  should  be  segregated. 

Actinomycosis  is  an  infective  disease  depending  upon  the 
presence  in  the  tissues  of  a  polymorphic  bacterium,  the  actinomyces 
or  ray-fungus  {streptothrix  actinomycotica) . 

Cause. — The  disease,  which  is  prevalent  in  cattle,  is  probably  set 
up  in  them  by  the  fungus  which  exists  in  the  cells  of  grass  and 
corn  taken  as  food.  It  also  appears  in  man  to  be  generally  conveyed 
by  cereals.    A  grain  or  awn  or  fragment  of  an  ear  or  stem  of  corn 


Fig  28. — Actinomycosis.  Photograph  of  a  granule  stained  by  Gram's  method.  It 
is  a  ball  of  mycelial  threads.  The  threads  in  focus  are  shown  in  the  photograph. 
The  rest  of  the  gi-anule,  as  well  as  the  inflammatory  cells  around,  appear  blurred 
from  having  been  out  of  focus.  The  photograph  partly  shows  what  can  be  much 
better  seen  through  a  micro.soope  when  the  fine  adjustment  is  moved.  This  is  the 
characteristic  appearance,  and  nut  the  "clubs,"  as  formerly  drawn  in  diagrams. 

or  grass  has  been  found  in  most  growths.  It  may  in  rare  cases  be 
transmitted  to  man  from  the  diseased  animal.  A  common  site  of 
inoculation  is  through  the  mouth,  but  the  parasite  may  gain  admission 
by  the  alimentary  and  respiratory  tracts  or  through  a  cutaneous 
wound.  In  the  mouth,  the  foreign  body  may  penetrate  the  floor, 
under  the  tongiie  or  the  cheek  or  the  gum.  The  entrance  tlirough 
a  carious  tooth  seems  rare.  Fragments  lodge  in  a  small  bronchus,  or 
at  some  point  in  tlie  iutestiiu's,  c.;/.,  the  appendix. 

In  cattle  the  disease  allects  chiefly  the  lower  jaw,  but  it  lias  also 
been  met  with  in  the  upper  jaw,  the  tongue,  tiie  respiratory  and 
alimentary  tracts,  and    in    the  subcutaneous  and  internuiscular 
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tissues.  It  was  formerly  included  under  the  names  of  osteo-sarcoma, 
wooden  tongue,  bone-cancer,  tubercle,  etc. 

Pathology. — The  actinomyces,  developing  in  the  tissues,  sets  up  a 
progressive  inflammation  leading  to  the  formation  of  granulation 
tissue,  tough  fibrous  tissue  and  pus.  The  pus  contains  pale 
yellow,  or  sometimes  white  or  brown  grains,  which  are  visible  to  the 
naked  eye  when  the  pus  is  spread  out  in  a  thin  layer,  the  larger 
grains  being  about  the  size  of  a  pin's  head  (Fig.  28). 

The  organisms  form  long  jointed  threads  matted  together  into  a 
dense  ball,  forming  the  grain  visible  to  the  naked  eye,  which,  when 
compressed  under  a  cover-glass  takes  a  starred  appearance,  hence  the 
name,  but  when  examined  in  sections  stained  by  Gram's  method  shows 


Fig.  29. — Actinomycosis  of  the  face.    (From  a  drawing  of  a  patient, 
St.  Bartholomew's  Hospital  Museum. ) 

the  mycelial-like  threads  to  be  cut  in  various  directions.  Under 
some  circumstances,  the  threads  break  up  into  very  short  rods, 
almost  cocci,  which  can  again  grow  into  threads.  The  ends  of  the 
threads  may  degenerate  by  swelling  of  their  limiting  membrane,  which 
produces  the  appearance  called  "clubs,"  but  the  clubs  are  not  at 
all  a  frequent  appearance  in  man.  It  is  the  ball  of  threads  stjvining 
by  Gram's  method,  surrounded  by  inflammatory  tissue  or  floating  in 
the  pus,  by  which  the  disease  is  i-ecognised.  Tlie  organism  is 
cultivated  with  difficulty,  and  iiiooilation  experiments,  best  made  in 
calves,  are  uncertain. 

In  man  actinomycosis  may  appear  (1)  in  tiie  skin,  especially  that 
of  the  face  (Fig.  29),  neck,  breast,  or  abdominal  wall  ;  (2)  in  the 
mucous  membrane  of  the  mouth,  pharynx,  n^sophagus,  intestinal 
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ti-aot,  appendix,  or  bladder ;  or  (3)  in  the  viscera,  as  the  liver  or  lung, 
and  in  a  few  rare  cases  the  brain. 

Symptoms. — When  it  occurs  in  the  mouth  it  first  forms  a  nodule 
and  later  infiltrates  the  lower  jaw.  A  thickening  occurs  surround- 
ing the  bone,  and  abscesses  are  formed  in  the  neighbouring  con- 
nective tissue.  Sooner  or  later  a  tumour  forms  often  about  the 
angle  of  the  jaw,  and  involves  the  skin  of  the  face  and  neck. 
After  opening  of  the  abscesses  sinuses  are  left  leading  into  the 
swelling,  which  is  found  to  consist  in  part  of  tough  fibrous 
tissue  and  in  part  of  soft  vascular  granulation  tissue,  sometimes 
compared  to  fish-roe,  filling  cavities  in  the  bone.  The  escaping  pus 
contains  the  grain-like  masses  of  the  fungus  which  are  characteristic 
of  the  disease.  When  actinomycosis  invades  the  cutaneous  surface 
the  appearances  are  that  of  a  brawny,  purplish-red,  irregular  swelling, 
which  in  places  soon  softens  into  abscesses,  and  these,  on  bursting, 
leave  sinuses  with  bluish  margins,  discharging  characteristic  pus,  and 
then  cicatrise,  whilst  other  abscesses  form  around.  Thus  the  mass 
acquires  an  irregular  consistency,  being  riddled  with  sinuses,  soft  and 
fluctuant  in  places  where  abscesses  are  forming,  puckered,  firm,  and 
indurated  where  cicatrisation  has  taken  place.  When  the  disease 
occurs  in  hones  other  than  the  jaw,  it  gives  rise  to  a  gi-ovvth  with 
characters  similar  to  those  mentioned  above.  When  it  begins  in  the 
lung  it  may  spread  to  the  pleura  and  then  extend  widely  in  the 
chest-walls  and  to  the  spine.  From  the  intestine  it  may  invade  the 
peritoneum  and  abdominal  walls.  The  portion  of  intestine  most  often 
affected  is  the  cfEcum.  The  disease  may  then  give  rise  to  symptoms 
resembling  appendicitis,  namely,  a  feverish  attack  with  constipation 
and  perhaps  vomiting,  attended  by  a  swelling  in  the  right  iliac  fossa. 
In  whatever  situation  it  begins,  if  left  alone,  it  steadily  spreads  until  it 
kills  either  by  exhaustion  or  by  involving  some  vital  organ.  Infection 
does  not  appear  to  occur  in  the  lymphatic  glands  communicating  with 
a  primary  focus  of  actinomycosis,  but  metastases  arise  in  the  liver 
and  a  pysemic  form  of  actinomycosis  is  occasionally  met  with. 

There  are  also  atypical  forms  of  inflammation  which  are  perhaps 
occasioned  by  a  human  streptothrix,  (usually  a  harmless  saprophyte 
in  the  mouth)  becoming  pathogenetic. 

Diagnosis. — This  is  arrived  at  by  finding  the  parasite.  The 
disease  perhaps  most  resembles  a  breaking-down  syphilitic  gumma, 
tuberculous  ulceration,  or  a  fibro-  or  myxo-sarcoma  attended  by 
profuse  suppuration. 

Treatment. — The  most  efficient  treatment  is  the  complete  removal 
of  the  growth,  whilst  it  is  still  local,  by  excision  and  scraping.  In 
the  lower  jaw  this  has  been  attended  with  complete  success.  When 
the  disease  is  too  extensive  to  admit  of  removal,  free  drainage  and 
injections  of  carbolic  acid-,  I  in  20,  into  the  situises  should  be  used, 
and  large  doses,  up  to  40  to  60  grs.,  of  iodide  of  potassium  given 
mternally  three  times  a  day.     Tiiis  drug  has  been  found  of  great 
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value,  both  in  man  and  in  cattle,  and  should  always  be  given,  whether 
local  treatment  is  or  is  not  undertaken. 

Madura  disease  or  Mycetoma,  the  Fungus  Disease  of 
India. — Madura  is  a  disease  caused  by  a  variety  of  streptothrix 
{Streptothrix  madurce),  which  is  inoculated  most  commonly  into  the 
feet  of  the  natives  of  India  engaged  in  agricalture,  who  habitually  go 
barefoot,  and  who  are  therefore  liable  to  injury  from  thorns  or  stones. 
It  is  usually  the  ball  of  one  foot  (Fig.  30),  not  both,  less  often  the 
hand  (Fig.  31)  or  leg,  which  is  infected,  and  the  toes  and  foot  slowly 


Fig.  30.— Mycetoma.  Madura  disease  affecting  the  bones  of  the  foot.  (Copied,  by 
kind  permission,  from  the  paper  by  Lieut. -Col.  Keith  Hatch,  in  the  Medical  Annual, 
1900  )  Photograph  of  a  specimen  in  the  Grant  Medical  College  Museum.  The 
bones  appear  to  have  undergone  caries,  but  show  also  the  peculiar  round  holes  and 
channels  made  by  the  granules. 

swell  to  a  misshapen  mass,  composed  of  fibrous  and  fatty  tissue, 
whilst  the  bones  become  destroyed  in  a  manner  very  like  tuberculous 
caries.  The  grains  of  the  streptothrix  have  been  compared  to  seeds, 
to  roe,  to  grains  of  gunpowder.  Sometimes  the  granules  are  black, 
sometimes  white  or  whitish-yellow.  Sinuses  discharging  pus  form, 
the  limb  above  atrophies,  and  the  patient  becomes  exhausted.  An 
extension  by  the  lymphatics  to  glands  has  been  noted  in  late  cases. 
The  diagnosis  from  tuberculous  disease  is  made  by  finding  the 
granules.  Treatment. — Amputation.  Iodide  of  potitssixun  and 
carbolic-acid  injections  with  scraping  do  not  benefit. 

Glanders  is  a  specific  infective  disease  common  amongst  hoi-ses, 
and  occasionally  conununicated   to  man  by  inoculation  through 
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a  wound  of  the  skin  or  upon  the  unbroken  mucous  membrane  of  the 
nose  or  mouth  or  perhaps  of  the  lungs  through  the  breath,  with  a 
specific  form  of  micro-organism,  the  Bacillus  mallei.  This  bacillus 
after  several  cultivations  retains  the  power  of  reproducing  the 
disease  in  the  horse.  The  disease  may  run  an  acute  or  chronic 
course.  It  is  nearly  always  acute  in  man  and  chronic  in  the  horse. 
The  acute  form  is  characterised  :  ( 1 )  by  a  thin  serous  discharge. 


\- 1 

Fig.  .31, — Mycetoma.    The  black  v.aricty  iiR'ecting  the  Ii.and,  showing  the 
sinuses.    (From  the  same  source  as  Fig.  30.) 

rapidly  becoming  foul,  purulent,  and  sanious,  From  ulcers  of  the 
nasal  mucous  membrane,  with  enlargement  of  the  submaxillary  glands; 
(2)  by  a  pustular  eruption,  resembling  that  of  smallpox  on  the  skin, 
also  on  the  nuicous  membrane  of  the  respiratory  and  digestive  tract; 
and  (3)  by  the  formation  of  circumscribed  nodules  in  tlie  lymphatics 
of  the  subcutaneous  tissue,  which  usually  soon  break  down  into 
abscesses  and  foul  ulcers.  Numerous  abscesses  form  in  the  nuiscles. 
These  signs  are  accompanied  by  fever,  which  rapidly  assumes  a 
typhoid  type  and  is  sometimes  preceded  by  a  rigor.  Symptonis  of 
pneumonia  or  pleurisy,  or  vomiting  and  diarrhcm  ensue,  according  as 
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the  respiratory  or  alimentary  tract  is  chiefly  afifected,  and  death 
usually  takes  place  within  a  week  or  ten  days  from  septicaemia  or 
pytBraia.  In  the  chronic  form  the  constitutional  symptoms  are  less 
severe,  and  the  patient  may  linger  for  months,  but  hardly  ever 
recovers.  Nodules  like  gummata  then  form  in  the  skin,  muscles,  and 
bones,  and  break  down. 

In  the  horse  the  disease  is  spoken  of  by  veterinary  surgeons  as 
farcy  when  the  lymphatic  vessels  and  glands  are  principally  affected, 
the  swellings-  opposite  the  valves  in  the  lymphatics  forming  the  so- 
called  ^'■farcy-buds  " ;  and  as  glanders,  when  the  disease  falls  chiefly 
upon  the  nasal  mucous  membrane.  In  man  the  two  processes 
generally  occur  together  as  above  described. 

Diagnosis. — The  fact  that  the  patient's  occupation  brings  him  into 
contact  with  horses,  especially  that  he  has  been  in  attendance  on  an 
animal  known  to  be  glandered,  should  excite  suspicion.  The  detection 
of  the  bacillus  mallei  in  the  discharges  on  bacteriological  examination 
will  serve  to  distinguish  the  acute  disease  from  smallpox,  acute  rheu- 
matism, pneumonia,  septicaemia,  and  jDyeemia,  and  the  chronic  form  fi'om 
syphilis  and  tuberculosis,  for  all  of  which  glanders  may  be  mistaken. 

The  toxin,  mallein,  present  in  the  artificial  cultures  of  the  glanders 
bacilli  produces  no  reaction  when  germ  free  if  injected  into  the 
tissues  of  healthy  animals  ;  but  when  injected  into  animals  affected 
with  glanders  a  decided  rise  of  temperature  takes  place.  A  means 
of  making  an  early  diagnosis  in  the  horse  is  thus  afforded,  and  by  its 
use  the  disease  can  be  stamped  out  of  infected  stables. 

Further,  male  guineapigs,  when  inoculated  with  the  bacillus, 
develope  with  other  evidences  of  the  disease,  an  acute  swelling  of 
the  scrotum  and  testes. 

Treatment. — Concentrated  fluid  nourishment,  scraping  and  curet- 
ting the  infected  surfaces,  opening  abscesses  as  they  occur,  dressing 
the  ulcers  antiseptically,  and  syringing  out  the  nasal  chambere  with 
antiseptic  lotions.  But  no  treatment  appears  to  have  been  hitherto 
of  any  avail  in  the  acute  form.  Seeing  how  highly  infectious  is  the 
disease,  however,  the  patient  should  be  isolated,  and  the  strictest  pre- 
cautions taken  to  prevent  the  spread  of  the  disease  to  the  attendants, 
whether  by  the  patient's  breath  or  by  chance  inoculation,  e.g.,  an 
unclean  morphine  syringe. 

Infective  Diseases  Especially  Influencing  the  Nervous  Centres. 

Hydrophobia. — This  is  a  disease  which  has  of  recent  years  been 
practically  stamped  out  by  muzzling  dogs  or  by  quarantining  them 
at  the  port  of  entry,  but  it  still  exists  in  those  countries  where 
wolves  yet  abound.  For  it  has  been  proved  that  the  disease  is  reallj' 
spread  by  these  two  animals.  Yet,  owing  especially  to  the  researches 
of  M.  Pasteur,  the  disease  is  one  of  great  interest,  both  pathological 
and  therapeutical. 

Hydrofhohia  is  so  called  from  the  prominent  symptom  in  man,  tiie 
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painful  spasms  induced  by  attempts  to  swallow  water.  Even  the  sound 
of  flowing  water  may  induce  a  spasm,  such  is  the  over-excitability  of 
the  nervous  system.  In  the  dog  this  nervous  excitability  gives  rise  to 
the  name  rabies  or  madness.  It  is  a  disease  always  propagated  by 
inoculation,  without  doubt  of  a  specific  organism,  although  M.  Pastern- 
did  not  succeed  in  demonstrating  this  point.  It  has  generally  been 
transmitted  by  dogs,  or  by  raging  wolves,  less  often  by  cats,  foxes, 
and  horses,  and  deer  have  been  bitten  and  sufi'ered.  The  virus  is 
transmitted  through  the  saliva.  Usually  a  bite  has  penetrated 
the  skin,  but  a  mere  scratch  may  suffice.  The  disease  has  been 
inoculated  during  post-mortem  examinations  and  during  laboratory 
experiments. 

An  infected  dog  first  becomes  dull  and  shuns  the  light,  then 
excited,  roves  away  from  liome,  and  has  a  morbid  appetite.  He 
rushes  blindly  about,  snapping  at  other  dogs,  inanimate  objects,  and 
human  beings,  even  those  to  whom  previously  he  has  been  fondly 
attached.  Then  he  becomes  gradually  paralysed,  especially  in  the 
pharyngeal  region ;  he  cannot  drink ;  his  bark  becomes  a  hoarse  howl ; 
the  limbs  gradually  fail,  and  finally  the  respiration.  When  the 
paralysis  appears  early  without  the  preliminary  excitement,  the  disease 
has  been  termed  dumb  rabies.  From  the  onset  of  the  first  symptoms 
till  death  the  duration  is  from  three  to  four  days.  The  post-mortem 
signs  are  those  of  acute  myelitis  affecting  the  cord  and  medulla,  first 
exudation  of  leucocytes  into  the  sheaths  of  dilated  vessels,  next 
hiemorrhages,  and  finally  softening.  In  the  stomach  may  be  found 
hay,  sticks,  and  stones.  The  mucous  membrane  may  appear  congested 
and  show  small  htemorrhage. 

The  bites  of  rabid  animals  take  effect  on  human  beings  in  about 
15  per  cent,  of  all  cases.  The  most  dangerous  cases  are  those  of 
bites  on  the  face  and  head,  in  which  the  mortality  is  as  high  as  60  to 
80  per  cent.  Very  dangerous  also  are  the  bites  on  the  hands,  and  the 
bare  legs  of  children.  The  escape  of  many  who  have  been  bitten  has 
doubtless  been  due  to  the  saliva  being  wiped  off  the  teeth  by  the  clothes. 
The  average  period  of  incubation  varies  from  two  to  six  weeks. 
In  one  case  under  observation  it  was  demonstrated  to  have  been  two 
years  and  three  months.  The  onset  of  symptoms  in  man  generally 
begins  with  pricking  pain,  even  redness  and  swelling,  at  the  site  of  tl\e 
wound,  which  may  long  have  healed.  This  suggests  a  latency  of  tlie 
organism  at  the  site  of  inoculation.  The  patient  then  has 
malaise,  which  of  course  in  an  adult  is  accompanied  by  mental 
anxiety.  Next  ensue  generally  intermittent  or  clonic  pharyngeal 
spasms,  which  gradually  increase  to  agony.  Swallowing  is  impossible, 
the  viscid  saliva  is  continually  hawked  up,  and  death  may  occur 
early  from  laryngeal  spasm.  Later  the  spasms  relax,  and  pharyngeal 
paralysis  is  followed  by  that  of  the  respiratory  niusclcs.  Less  often,  as 
in  dumb  rabies,  the  symptoms  are  those  of  acute  ascending  paralysis, 
extending  from  the  spinal  cord  to  the  medulla.     Post  mortem  the 
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signs  of  aoute  myelitis  are  found,  as  in  the  dog,  especially  marked 
around  the  glossopharyngeal,  pneumogastric,  and  hypoglossal  nuclei. 

M.  Pasteur's  researches  led  him  to  discover  that  the  disease  could 
be  transmitted  with  certainty  by  inoculating  an  animal  under  the 
dura  mater  with  an  emulsion  made  from  the  upper  end  of  the  spinal 
cord  of  a  man  or  animal  dead  of  the  disease.  Next,  by  continuing 
this  subdural  inoculation  through  a  series  of  rabbits  the  incubation 
period  was  gradually  shortened  until  the  virus  became  of  maximum 
intensity  and  of  constant  action.  A  rabbit  inoculated  with  this  "fixed 
virus"  always  develops  symptoms  on  the  seventh  day,  and  dies  on  the 
tenth.  Further  this  fixed  virus  can  be  attenuated  to  any  desired 
degree  by  drying  the  portion  of  the  spinal  cord  for  a  varying  number 
of  days.  After  2  days'  drying  a  rabbit  inoculated  dies  in  from  11 
to  17  days,  after  7  days'  drying  from  23  to  29  days,  after  11  days' 
drying  from  30  to  35  days,  until  after  12  to  14  days'  drying  the 

inoculation  ceases  to  kill  the  rabbit. 
By  thus  obtaining  a  virus  of  definitely 
graduated  intensity  M.  Pasteui-  was 
able  to  commence  his  treatment.  By 
further  experience  at  the  Pasteur  Insti- 
tute the  course  of  treatment  is  varied 
according  to  the  severity  of  the  case. 
The  average  mortality  of  all  cases 
treated  at  the  Pasteur  Institute  has 
fallen  below  4  in  1,000,  as  compared 
with  a  natiu'al  average  mortality  of  150 
in  1,000. 

All  cases  developing  symptoms  of 
hydrophobia  die,  cases  of  so-called 
recovery  being  really  a  neurosis  simulating  hydrophobia  induced  by 
mental  disturbance.  There  is  in  this  country  no  means  of  treating 
a  jDatient  who  has  been  bitten  by  a  rabid  animal,  and  he  must 
therefore  be  sent  over  to  Paris  at  once. 

Tetanus. — The  name  of  tetanus  is  due  to  the  characteristic  sign 
of  the  disease  :  the  voluntary  muscles  are  thrown  from  time  to  time 
into  a  state  of  intense  spasm,  whilst  in  the  intervals  they  remain  in 
a  condition  of  undue  contraction  or  tonic  spasm. 

It  is  a  specific  disease  caused  by  the  inoculation  of  a  bacillus, 
discovered  by  Kitasato,  which  produces  a  toxin,  tetanotoxiu.  The 
bacillus  is  a  short  rod  which  develops  a  spore  at  one  end,  giving  it 
the  shape  of  a  drumstick,  and  the  rods  in  cultures  may  be  joined 
end  on,  so  that  long  threads  are  formed.  It  is  an  obligatory  ana;- 
robe,  and  so  loses  its  virulence  on  exposure  to  air.  It  appeai-s  to 
live  in  eartli,  from  which  horses  get  inoculated  about  tlie  hoofs. 
Escaping  from  the  horse,  it  is  found  in  stable  manure,  road  earth, 
and  garden  mould.  It  is  from  such  sources  that  it  is  inoculated 
into  man. 


Fig.  32. — Tiie  tetanus  bacillus 
X  1,000.    (After  Sternberg.) 
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The  disease  formerly  prevailed  among  the  wounded  in  war  from 
contact  of  wounds  with  earth ;  also  it  spread  among  the  wounded 
and  after  operations,  often  as  an  epidemic,  in  the  days  before  antiseptic 
surgery.  A  virulent  form  infected  the  infants  of  negro  races  in  hot 
climates  through  the  umbilical  cord. 

The  introduction  of  antiseptic  surgery  has  abolished  tetanus  after 
operations,  except  as  below.  It  has  further  become  rare  in  war, 
owing  to  the  small  size  of  the  modern  bullet,  which  does  not  carry 
in  foreign  material.  Tetanus  now  occurs  after  shell  wounds  which 
have  been  soiled  by  dirt.  It  has  also  been  caused  through  the  wads, 
made  of  rags,  of  blank  cartridges,  fired  at  close  quarters.  Many 
deaths  have  been  thus  caused  in  the  United  States  owing  to  the 
custom  of  letting  off  blank  cartridges  on  July  4th.  It  may  occur 
after  compound  fractures  and  other  wounds  soiled  with  road  earth, 
after  pricks  and  scratches  in  contact  with  garden  mould,  from  handling 
horses  in  whicli  tetanus  is  a  chronic  disease,  e.g.  making  a  post- 
mortem examination  on  an  infected  animal,  and  in  the  course  of 
laboratory  experiments.  It  has  occurred  recently  after  surgical 
operations,  probably  introduced  by  cat-gut  ligatures,  also  following- 
vaccination,  diphtheria  antitoxin  injections,  and  the  gelatine  treatment 
of  aneurysm.  The  serum  and  gelatine  have  been  doubtless  infected 
from  horses  suffering  from  chronic  tetanus. 

The  bacilli  proliferate  and  remain  at  and  in  the  neighbourhood  of  the 
site  of  inoculation,  and  do  not  spread  further.  They  there  jjroduce  the 
tetanotoxin,  which  is  absorbed  and  passes  along  the  large  nerves, 
and  these  are  then  rendered  swollen  and  tender.  Thus  hy  the 
perineural  lymphatics  the  toxin  slowly  reaches  the  spinal  cord. 
There  it  causes  inflammatory  excitation,  especially  of  the  nuclei 
connected  with  the  muscles  of  the  face  and  neck,  further  of  the 
muscles  of  the  trunk,  and  the  respiratory  laryngeal  muscles  then 
become  involved  by  the  tonic  spasm.  The  microscopic  appearances  in 
the  neighbourhood  of  the  wound  may  be  complicated  by  septic  changes, 
and  hence  it  may  be  difficult  to  demonstrate  the  bacilli.  The  changes 
in  the  nerves,  spinal  cord,  and  base  of  the  brain  are  those  of  acute 
neuritis  and  myelitis,  dilatation  of  vessels,  escape  of  leucocytes, 
hasmorrhages.    From  the  nerves  or  cord  animals  can  be  inoculated. 

The  onset  of  si/m2^toms  in  man. — The  wound  generally  shows  signs 
of  septic  inflammation  around  and  beyond  it ;  tenderness  may  be 
foiuid  along  the  nerve  trunk.  But  the  first  characteristic  signs  arc 
a  feeling  of  stiffness  in  the  muscles  of  the  neck  ;  the  patient  com- 
plains that  he  is  unable  to  open  his  mouth  widely  (irisviu.f),  and  that 
liis  throat  feels  sore  on  swallowing.  On  examination,  the  muscles  of 
the  neck,  the  masseters,  and  perhaps  the  abdominal  muscles,  are 
found  hard  and  rigid,  and  the  face  |)resents  a  characteristic  ex])ros- 
sion  from  the  angles  of  the  mouth  being  drawn  slightly  upwards  by 
the  contraction  of  the  facial  muscles.  Later,  other  of  the  voluntary 
nuiscles,  especially  those  of  respiration,  become  affected,  and  distinct 
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spasms,  attended  with  severe  pain  and  varying  in  duration,  occur 
from  time  to  time.  The  spasms  are  induced  by  the  slightest  irrita- 
tion, a  breath  of  air,  the  least  noise,  the  merest  touch,  and  the 
remissions  become  shorter,  or  only  partial,  as  the  disease  is  fully 
established.  During  the  spasms  the  face  assumes  an  expression  of 
intense  anguish  (risus  sardonicus),  the  respirations  and  pulse  are 
quickened,  and  the  body  is  variously  contorted.  Thus,  when  the 
spinal  muscles  are  chiefly  affected  the  back  becomes  arched,  so  that 
in  severe  cases  the  patient  rests  only  on  his  head  and  heels 
(opisthotonos) ;  more  rarely  the  body  is  bent  forward,  being 
rolled  up  as  it  were  like  a  ball  {emprosthotonos)  ;  whilst  still  more 
rarely  it  may  be  drawn  to  one  or  other  side  {plevA'osthotonos) .  The 
skin  is  bathed  in  perspiration,  the  urine  concentrated  and  high- 
coloured,  and  the  bowels  obstinately  confined.  The  temperature 
may  remain  normal,  or  be  but  slightly  raised  ;  though  sometimes 
shortly  before  death  it  runs  very  high,  above  106°  F.  The  patient 
is  unable  to  sleep,  but  the  intellect  continues  clear  to  the  end. 
Death  may  occur  from  spasm  of  the  glottis,  spasm  of  the  respiratory 
muscles,  or  from  exhaustion  or  syncope. 

Varieties. — Clinically  several  forms  of  tetanus  may  be  recognised. 
In  traumatic  tetanus  a  wound  is  always  found,  which  may  be  no 
more  than  a  mere  scratch  or  puncture,  or  a  severe  suppurating  or 
septic  lesion.  In  so-called  idiopathic  or  rheumatic  tetanus  no  wound 
is  obvious,  but  it  is  probable  that  some  breach  of  skin  or  mucous 
membrane  has  escaped  observation.  Tetanus  neonatorum  occurs  in 
new-born  infants,  the  umbilical  cord  being  the  seat  of  infection  ; 
tetanus  puer23eralis  happens  iu  lying-in  women,  the  bacilli  being  carried 
generally  through  negligence  to  the  raw  uterine  surface.  Cephalic 
tetanus  follows  an  injury  of  the  face  or  head,  and  is  characterised  by 
the  presence  of  facial  paralysis,  due,  it  is  supposed,  to  compression  in 
the  fallopian  aqueduct  of  the  facial  nerve,  swollen  as  a  consequence 
of  ascending  neuritis. 

Prognosis. — It  is  important  to  distinguish  between  acute  and 
chronic  forms  of  tetanus.  A  case  is  acute  if  (a)  the  incubation  is 
short,  under  seven  days,  and  {b)  tlie  onset  of  general  spasms  quick, 
twenty-four  to  forty-eight  hours  ;  it  is  chronic  if  (a)  the  incubation 
is  prolonged,  eight  to  fourteen  days,  and  (6)  the  onset  of  general 
spasms  delayed  or  absent.  The  general  mortality  of  tetanus  is  about 
45  to  50  per  cent.,  of  chronic  cases  15  to  20  per  cent.  Recovery 
hardly  ever  takes  place  when  the  symptoms  are  acute,  but  if  the 
patient  survives  till  the  twelfth  day  the  prognosis  is  more  favourable, 
and  becomes  more  and  more  so  every  day. 

Diagnosis. — From  strychnine  poisoning  and  hydrophobia,  tetanus 
is  distinguished  by  the  spasms  being  of  a  tonic  instead  of  a  clonic 
character,  and  further  from  hydrophobia  by  the  absence  of  hallucina- 
tions and  the  discharge  of  viscid  saliva,  signs  which  are  characteristic 
of  that  affection. 


INFECTIVE  PROCESSES. 


107 


The  methods  of  antiseptic  surgery  afford  the  means  of  preventing 
the  development  of  tetanus,  if  applied  immediately  after  the 
accident.  Upon  the  onset  of  symptoms,  recourse  must  be  had  to 
tetanus  antitoxin.  This  treatment  as  yet  is  only  partially  sviccessful ; 
but  although  there  is  nuich  room  for  improvement,  the  mortality 
seems  to  be  reduced  by  it  about  one  half.  The  antitoxin  must 
be  administered  at  the  earliest  possible  moment  either  by 
injection  into  the  brain,  or  into  the  spinal  sheath  by  lumbar 
puncture.  The  former  is  at  present  to  be  preferred.  A  small 
trephine  hole  is  made  over  the  parietal  lobe,  and  avoiding  venous 
sinuses  and  veins,  the  needle  is  inserted  about  3  or  4  cm.  into 
the  brain,  and  a  full  dose  injected.  More  simply  still,  a  drill  is  pressed 
through  the  scalp  and  skull,  and  along  the  track  the  needle  is  passed 
through  the  dura  mater  into  the  brain.  This  must  be  repeated 
every  six  hours,  until  the  severe  symptoms  subside.  Concurrently 
subcutaneous  injections  may  be  used,  but  they  are  generally 
insufficient  alone.  Administration  by  the  mouth  or  rectum  is 
nonsensical. 

The  general  treatment  consists  in  keeping  the  patient  absolutely 
quiet,  so  as  to  ward  off  the  spasms,  and  to  support  strength  by  food 
and  stimulants,  given  by  rectum  when  he  cannot  swallow.  Chloral  is 
the  safest  sedative ;  morphine  is  more  dangerous ;  and  chloroform 
inhalations,  although  the  only  means  of  relieving  the  more  violent 
spasms,  entail  grave  risk  of  sudden  death,  from  arrest  of  the  heart 
in  presence  of  respiratory  spasm.  It  has  recently  been  proposed, 
whilst  the  patient  is  ansesthetised,  to  inject  a  cocain  and  eucain 
solution  into  the  lumbar  spinal  meninges,  so  as  to  prevent  tho 
recurrence  of  the  spasms  for  some  hours.  This  is  in  addition  to  the 
antitoxin  administration. 

Diphtheria. — The  organism,  the  Bacillus  diphtheria;,  sets  up  a 
fibrogenous  inflammation,  giving  rise  to  a  membrane  of  fibrin  which 
adheres  closely  to  the  surface  of  the  mucous  membrane  or  wound 
upon  which  the  organism  has  been  inoculated.  The  organisms  are 
stained  with  methylene  blue,  also  by  Gram's  method,  but  will  be 
decolorised  if  treated  too  long  with  the  iodine  and  iodide  solution. 
A  pure  culture  sets  up  a  local  hfemorrhagic  cwdema,  and  quickly 
proves  fatal  to  guinea-pigs  if  inoculated  subcutancously.  It  can 
also  be  inoculated  upon  the  miicous  membrane  of  the  conjunctiva 
and  vagina  of  rabbits  and  of  the  trachea  of  guinea-pigs  and  pigeons. 
The  toxin  produced  can  be  collected  by  precipitating  it  by  alcohol  as 
a  white  powder,  which  sets  up  at  the  site  of  subcutaneous  inoculation 
a  hicmorrhagic  oedema  and  tissue  necrosis,  with  other  evidences 
of  septic  intoxication,  pleural  exudation,  nephritis,  fatty  liver,  and 
paralysis.  Other  animals,  siicli  as  the  horse,  being  relatively 
immune,  can  be  infected  with  more  and  more  virulent  cultures,  and 
thereby  a  venesection  serum  can  be  obtained  from  them  liaving  high 
antitoxic  properties. 
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Most  commonly  the  diphtheria  baciUus  is  inoculated  upon  and 
develops  in  the  fauces,  forming  a  whitish  fibrinous  membrane  with 
leucocytes,  attached  to  the  mucous  surface,  followed  by  a  marked 
indurated  swelling  of  the  neighbouring  lymphatic  glands,  and  by 
symptoms  of  intoxication  by  the  toxins  absorbed.  The  local  affection 
is  liable  to  become  complicated  by  streptococci  or  staphylococci 
(see  Diphtheria  of  the  Larynx).  Diphtheria  may  attack  the  nose 
acutely,  or  form  chronic  membranous  rhinitis  in  which  bacilli  are 
found.  These  were  formerly  called  pseudo-diphtheritic,  but  are 
now  held  to  be  true  diphtheria  bacilli  in  a  relatively  inactive  state, 
but  capable  of  setting  up  acute  diphtheria  in  a  susceptible  patient. 


Fig.  33.— Photograph  of  a  vertical  section  through  an  authrax  pustule.  Bacilli 
crowd  the  intercellular  spaces  of  the  skin. 

Diphtheria  of  ivounds,  due  to  the  inoculation  of  the  diphtheria 
organism  upon  a  wounded  surface,  is  generally  seen  on  the  margins 
of  a  tracheotomy  wound,  but  instances  of  chance  inoculation  occur. 
The  affection  is  not  attended  by  any  marked  local  symptoms  except 
the  covering  of  the  surface  of  the  woinid  with  a  fibrinous  membrane ; 
there  is  only  slight  inflammation  around.  After  peeling  off  the 
membrane  the  surface  may  be  wiped  with  a  strong  antiseptic, 
iodoform  dusted  on,  and  antitoxin  administered. 

The  wound-diphtheria  of  former  days  was  a  mild  form  of  phagedena 
or  hospital  gangrene  (p.  111). 

For  the  general  effects  of  the  toxin  upon  the  Nervous  System  and 
Kidneys,  also  the  Treatment  of  Diphtheria  by  Antitoxin,  see  a  work 
on  Medichie. 
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Organisms  causing  Sloughing  and  Gangrene  vdth  the  Foi^mation 

of  Foul  Gases. 

Anthrax,  Malignant  pustule  or  Charbon  is  a  specific  infec- 
tive disease  due  to  the  inoculation  with  the  Bacillus  anthracis,  obtained 
from  cattle  or  sheep  suflFering  from  splenic  fever.  It  occurs  most 
frequently  in  this  country  amongst  those  whose  woi-k  brings  them 
into  contact  with  hides,  wool,  hair,  and  rags  imported  from  countries 
in  which  splenic  fever  is  common.  The  bacillus  may  enter  the 
system  through  a  wound  or  abrasion  of  the  skin  made  in  slaughtering. 


Fjg.  34. — -Malignant  pustule.    From  a  case  under  the 'care  of  the  late 

Morrant  Baker. 

skinning,  or  examining  animals,  or  by  the  prick  of  large  flies,  a  pustule 
occurring  at  the  point  of  inoculation.  The  bacillus  may  tlien  remain 
localised,  or  it  may  enter  the  blood  and  tliere  rapidly  multiplying  give 
rise  to  a  true  septicajmia  or  hscmic  infection.  At  times  the  bacillus 
is  absorbed  directly  into  the  blood  through  the  alimentary  or 
respii-atory  mucous  membrane  without  any  external  manifestation, 
and  sets  up  similar  constitutional  symptoms,  the  affection  being 
then  known  as  Woolsorter's  Disease  or  Anthracieniin.  (See  a  work 
on  Medicine.) 

Sijm2)toms. — The  organisms  develop  in  tlic  intercellular  spaces  of 
the  skin  (Fig.  3,3).  A  red  itching  pimple  is  first  noticed,  generally 
at  the  situation  of  a  slight  scratch  or  abrasion  of  the  skin,  on  the 
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face  or  some  other  exposed  part.  The  pimple  soon  becomes  converted 
into  a  vesicle,  whilst  the  surrounding  tissues  become  red  and  brawny. 
Gangrene  occiu-s  at  the  focus  of  inflammation,  and  around  this  a 
ring  of  secondary  vesicles  forms.  Thus,  when  the  so-called  pustule 
is  fully  developed,  it  presents  a  very  characteristic  appearance 
(Fig.  34).  In  the  centre  there  is  a  dry  black  slough,  around  this  a 
ring  of  vesicles,  and  around  this  again  an  area  of  redness,  brawny 
induration  and  much  oedema.  There  is,  however,  but  little  pain 
and  no  suppuration.  The  neighbouring  lymphatic  glands  may  now 
become  enlarged  and  tender  ;  feverish  symptoms,  rapidly  assuming 
a  typhoid  type,  set  in,  and  the  patient  dies  of  sudden  syncope, 
exhaustion,  coma,  or,  it  may  be,  of  oadema  of  the  glottis  when  the 
disease  affects  the  neck.  Should  any  doubt  exist  as  to  the  nature 
of  the  disease,  it  will-  be  cleared  up  by  examining  the  contents  of 

the  vesicles  for  the  bacillus.  In  later 
stages  the  bacillus  is  found  -in  the 
blood  and  other  fluids. 

The  Bacillus  anthracis  (Fig.  35)  is 
a  straight  rod-like  body,  varying  from 
3  to  10  /X  in  length  and  1"0  to  1-5  /a 
in  breadth.  In  artificial  cultures  it 
grows  out  into  long  threads  made  up 
of  bacilli,  the  adjacent  ends  of  which 
are  sharply  cut  and  slightly  concave. 
It  multiplies  by  fission  and,  when  in 
contact  with  oxygen,  by  sjDores.  It 
is  readily  killed  by  heat  and  by  a 
1  per  cent,  solution  of  carbolic  acid, 
but  the  spores  resist  heat  and  drying. 
An  anti-anthrax  serum  yielding  good  results  has  been  obtained  by 
Sclavo  from  asses.  By  its  use  excision  has  been  avoided.  Although 
the  bacilli  have  reached  the  blood,  yet  following  the  use  of  this  anti- 
anthrax  serum,  within  twenty-four  hours,  they  are  all  killed.  Hence 
it  may  be  generally  possible  to  avoid  excision  or  erasion  of  the 
pustule.  Supposing  the  anti-anthrax  serum  not  at  hand,  this  local 
treatment  will  be  necessary,  and  drops  of  1  in  20  carbolic  acid  may 
be  injected  into  the  tissues  around.  Patients  present  a  variable 
resistance  to  the  spread  of  the  disease,  but  the  above  serum  is  the 
only  remedy  for  generalised  anthrax. 

The  Colon  bacillus. — The  Colon  bacillus  is  normally  found  in 
the  intestinal  tract,  and  resembles  closely  in  appearance  the  bacillus 
of  typhoid  fever.  When  grown  in  broth  it  gives  rise  to  indol  and 
to  gas,  and  turns  milk  sour  and  coagulates  it.  It  seems  in  the  colon 
to  be  a  harmless  saprophyte,  but  on  occasions,  such  as  intestinal 
obstruction  or  strangulation  and  perforation  of  the  bowel,  it  invades 
the  peritoneum  and  sets  up  suppuration,  or  else  does  so  in  conjunc- 
tion with  other  organisms.     It  can  invade  inflammatory  foci  in  the 


Fig.  35. — The   anthrax  bacillus. 
X  1,000.    (After  Sternberg.) 
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neighbourhood  of  the  intestine  without  there  being  any  actual  lesion 
of  the  mucous  tract;  hence  it  may  be  found  complicating  pelvic, 
kidney,  gall-bladder,  and  pleural  inflammations.  More  rarely  meta- 
static inflammations  have  arisen.  These  suppurations  are  attended 
by  the  production  of  gas,  of  a  foul,  more  or  less  feecal  odour,  and  by 
a  greyish  sloughing  of  the  tissues. 

Ttie  bacillus  of  malignant  oedema  (the  Vibrion  septique  of 
Pasteur). — This  organism  is  seen  in  action  when  an  infusion  of 
garden  mould  is  injected  into  a  mouse  or  guinea-pig.  There  follows 
a  rapid  growth  of  the  bacillus  and  progressive  cedematous  swelling, 
wdth  extension  by  septictemia  to  the  serous  membranes  and  spleen. 
It  is  thought  that  this  organism,  derived  from  garden  earth,  etc.,  by 
chance  inoculation,  may  set  up  gangrenous  processes,  with  heemorrhagic 
oedema  and  production  of  gas. 

The  Bacillus  aerogenes  capsulatus  of  Welch,  also  called  the 
Bacillus  phlegmonis  emphysematosse  •  of  Fraenkel. — Fraenkel 
cultivated  an  organism  from  a  man  who  had  been  wounded  by  a 
spHnter  and  had  died  of  a  gaseous  phlegmonous  inflammation.  He 
injected  it  into  guinea-pigs  and  sparrows,  producing  in  them  a  similar 
process,  by  subcutaneous  inoculation,  in  rabbits  and  guinea-pigs  by 
intra-venous  injection ;  there  followed  a  development  of  gas  in 
internal  organs.  Later  Welch  demonstrated  the  organism  in  gaseous 
abscesses  and  in  emphysematous  gangrene. 

Hospital  gangrene  or  sloughing  phagedena  is  a  rapidly 
spreading,  infective  inflammation  accompanied  by  extensive  slough- 
ing and  ulceration,  affecting  an  open  wound.  It  is  seldom  seen  at 
the  present  day,  owing  to  improved  hygiene,  better  hospital 
management,  and  the  more  scientific  treatment  of  wounds.  The 
organisms  may  be  conveyed  to  the  wound  by  the  air,  the  hands 
of  the  surgeon  or  nurse,  instruments,  sponges,  etc.  In  addition 
micrococci  {streptococci  and  staphylococci)  are  found  in  chains  and 
masses  as  well  as  singly,  both  in  the  slough  and  in  the  inflamed 
tissues  around.  (See  also  Phagedenic  Ulcers,  p.  35.)  No  micro- 
organisms have  been  found  in  the  blood. 

Symiitoms. — When  an  open  wound  is  attacked,  a  pultaceous, 
ash-grey,  adherent  slough  forms  on  the  surface,  and  the  sloughing 
rapidly  spreads  both  deeply  and  widely.  The  edges  of  the  wound 
are  dusky-red,  cedematous,  sharp-cut,  and  rapidly  melt  away  as  the 
gangrene  proceeds.  The  discharge  is  thin  and  greenish  or  blood- 
stained, and  exhales  a  horrible  footor.  Although  a  local  infective 
disease,  severe  constitutional  symptoms  of  blood-poisoning,  rapidly 
assuming  a  typhoid  character,  are  set  up  by  the  absorption  of  the 
septic  products,  and  frequently  terminate  fatally  in  a  few  hours. 

Treatment. — The  jititient  should  be  isolated,  and  where  the 
disease  occurs  in  military  practice  as  an  epidemic,  the  whole  of  the 
patients  in  the  infected  building  should  be  removed  to  huts  or 
tents.    Stimulants,  opiiun,  and  (ininine  should  he  given  internally  ; 
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whilst  locally  the  slough  must  be  completely  removed,  the  ulcerated 
surface  thoroughly  destroyed  by  strong  antiseptics,  and  the  wound 
sprinkled  with  iodoform  and  dressed  antiseptically. 

Bacillus  of  typhoid  fever  giving  rise  to  surgical  com- 
plications.— The  bacillus  of  typhoid  fever  is  closely  allied  to  the 
colon  bacillus,  but  differs  from  it  in  not  producing  indol  in  a  broth 
culture,  nor  gas  on  adding  grape  sugar,  and  milk  is  only  soured 
feebly  without  being  coagulated.  A  toxin  is  produced  which  causes 
bactericidal  substances  to  originate  in  the  blood,  so  that  the  serum 
of  a  patient  suffering  or  convalescing  from  typhoid  fever  will  kill 
bacilli  growing  in  a  broth  culture,  causing  them  to  agglutinate, 
clump,  or  collect  in  a  heap  (Widal's  reaction).  The  bacillus  escapes 
from  the  body  by  the  fteces  and  urine,  and  then  remains  viable  and 
active  in  polluted  water.  It  can  also  live  in  fteces  for  months  ;  it 
has  been  found  in  a  dead  body  ninety-six  days  after  burial  ;  it 
has  remained  alive  for  eighty-two  days  in  sterile  sand.  Hence  its 
transmission  can  take  place  by  fsecal  or  urine  contamination, 
water,  dust,  or  directly  to  the  attending  nurse  through  soiling  the 
hands. 

The  surgical  cominlications  may  occur  in  the  acute  stage  of  the 
illness,  the  typhoid  bacillus  being  found  in  the  blood,  spleen,  urine,  etc., 
and  acute  septic  peritonitis  may  supervene,  and  if  not  immediately 
treated  surgically  prove  fatal  even  when  there  is  no  intestinal  lesion. 
But  it  is  especially  after  ulceration  and  perforation  that  there  are 
early  complications  ;  the  bacillus,  however,  may  lie  latent  in  the 
human  body  for  months  or  years  before  giving  rise  to  a  lesion  such 
as  an  abscess  or  bone  disease,  from  which  pure  cultures  of  the  typhoid 
bacillus  can  be  then  obtained,  showing  the  pyogenic  faculties  of  the 
bacillus.  In  other  cases  occurring  closely  in  connection  with  the  acute 
fever,  the  typhoid  bacillus  has  not  been  discovered,  but  only  pyogenic 
organisms,  which  have  presumably  entered  the  circulation  through 
the  intestinal  ulceration.  In  other  cases,  again,  there  is  a  mixed 
infection.  The  complications  will  be  here  but  briefly  referred  to.  The 
most  important  is  that  of  intestinal  perforation,  occurring  in  the  thii*d 
week  of  the  fever  (see  Diseases  of  the  Intestines),  followed  by  general 
peritonitis,  and  exceptionally  by  a  limited  suppuration.  Cholecystitis 
is  common,  giving  rise  to  temporary  jaundice,  less  often  terminating 
in  ulceration  and  perforation  of  the  gall-bladder,  which  has  become  dis- 
tended by  pus.  Some  thinlc  gallstones  follow.  Appendicitis  may  be 
set  up,  or  a  perigastnc,  or  sibbphrenic,  ox  splenic  abscess.  hei'ich>  metritis 
may  occur  in  the  larynx,  and  may  cause  such  swelling  as  to  necessitate 
tracheotomy,  or  may  induce  laryngeal  paralysis,  or  set  up  extensive 
ulceration  and  necrosis  of  the  arytenoid  cartilages  followed  by  stenosis. 
Periostitis  and  osteomyelitis  appear  most  commonly  in  the  tibia  or 
ribs  ;  any  slight  injury  may  localise  the  inflannnation  (see  Diseases 
of  Bone).  With  further  pya3mic  complications  there  may  be  extensive 
necrosis.    Glandular  inflammation  maybe  excited,  parotitis,  77iastitis, 
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orchitis,  or  more  rarely  thyroiditis ;  the  inflammation  may  then 
resolve,  or  suppuration  follow  on. 

Phlebitis  may  occur  in  the  veins  of  the  lower  limhs,  sometimes  as 
an  aggravation  of  previously  existing  varicose  veins,  which  enlarge 
and  undergo  intermittent  attacks  of  inflammation,  or  as  a  partial 
thrombosis  of  the  main  veins  in  one  or  both  limbs,  the  femoral 
vein  forming  a  painfvil  cord,  and  the  limb  remaining  swollen  and 
oedematous.  When  the  thrombosis  causes  complete  obstruction, 
moist  gangrene  may  suddenly  supervene.  A  limited  cby  gangrene 
of  an  extremity  exceptionally  occurs  as  the  result  of  simple  exhaustion. 
Synovitis  and  arthritis  may  arise  in  joints,  tendon  sheaths,  and 
burste,  the  inflammation  being  serous,  of  a  rheumatic  type,  and 
tending  to  slowly  subside,  but  in  some  cases  ending  in  suppuration. 
One  "or  many  joints  may  be  affected.  Pyaemia  may  follow  typhoid 
fever,  producing  otitis  media  purulenta,  thoracic  empyema,  pyelo- 
phlehitis,  liver  or  cerebral  abscess,  or  meningitis,  also  extensive  septic 
inflammation  of  bones  and  joints;  but  in  such  cases  the  organisms 
appear  to  be  purely  pyogenic,  without  the  typhoid  bacillus  taking 
part,  the  pyogenic  organisms  entering  through  extensive  intestinal 
ulcerations. 


Infections  Produced  by  Parasitic  Worms. 

Pilariasis. — The  tropically  endemic  inflammations  and  obstruc- 
tions of  the  lymphatics  which  give  rise  to  chyluria,  chylous  hydrocele 
and  ascites,  lymphocele,  also  to  lymphangitis,  cellulitis  and  lym- 
phorrhagia,  resulting  in  elephantiasis,  are  due  to  the  presence  of  the 
vform,  Filaria  sanguinis  hominisnoctwrna,  in  the  lymphatics  and  glands. 
The  worm  is  inoculated  by  means  of  the  mosquito,  cidex  fatigans, 
and  passes  thence  to  the  lymphatics  of  the  trunk,  where  masses  of 
the  worms,  each  about  75  mm.  in  length  and  of  both  sexes,  are 
found  in  the  tributaries  of  the  thoracic  duct.  The  young  embryos 
escape  into  the  lymph  stream  and  enter  the  circulation  through  the 
thoracic  duct  late  in  the  evening.  If  a  drop  of  blood  be  taken  in  the 
evening  before  midnight,  and  examined  either  wet,  or  as  a  film  dried 
and  stained  with  methylene  blue,  numerous  embryos  about  0-3  mm. 
in  length  will  be  found.  It  is  not  known  where  these  embryos  rest 
by  ^^Yy  nor  why  in  some  cases  an  inflammation  is  set  up,  whilst  in 
others  the  presence  of  the  worms  gives  rise  to  no  disturbance. 
Manson's  theory  of  the  intermittent  attacks  of  fever  to  which  the 
patients  are  subject  is  that  they  are  due  to  abortion  by  the  female 
parasite  of  immature  embryos. 

Chyluria. — The  urine  has  a  milky  appearance,  generally  clots 
and  settles  into  three  layers,  the  upper  whitish  and  fatty,  the  middle 
pinkish-red  containing  fibrin,  the  lowest  reddish  from  blood  debris. 
In  it  embryo  filarias  are  found.  The  urine  contains  a  large  amount 
of  albumin.    Chyluria  is  usually  connected  with  the  presence  of 
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the  pai'ent  worms  in  the  couimencemeiit  of  tlie  thoracic  duct,  and 
may  co-exist  with  a  peritoneal  or  pleural  cliylous  exudation. 

Lymphocele  and  lymphadenocele  consist  of  varicose  lymphatics  and 
enlarged  inguinal  and  femoral  lymphatic  glands.  The  enlargement 
occurs  about  puberty,  the  swellings  being  partly  solid  and  partly 
cystic,  containing  chylous  fluid.  The  swellings  are  reduced  by 
pressure  and  on  lying  down,  and  enlarge  again  on  standing.  They 
are  subject  to  recurrent  attacks  of  inflammation,  resulting  from  the 
irritation  of  the 'contained  worms.  Sometimes  they  subside,  some- 
times a  chylous  fistula  forms,  in  many  cases  elephantiasis  slowly 
develops. 

Elephantiasis  affects  the  legs,  scrotum  and  prepuce  ;  in  the  female 
the  labia  and  clitoris,  also  the  breast.  In  Fiji,  localised  patches 
of  the  skin  develop  into  pear-shaped  tumours.  The  complication 
commences  by  an  attack  of  lymphangitis  resembling  erysipelas,  with 
acute  fever  often  ushered  in  by  a  rigor.  The  fever  subsides  in 
a  day  or  two  with  profuse  sweating,  or  even  a  discharge  of  lymph 
from  the  skin,  and  some  thickening  of  the  skin  and  subcutaneous 
tissue  is  left.  A  second  attack  soon  follows,  with  increased 
thickening  of  the  skin,  which  becomes  gradually  more  and  more 
rugose.  The  skin  and  subcutaneous  tissue  are  enormously  thickened 
by  spongy,  cedematous  connective  tissue,  with  dilated  lymphatics 
and  veins.  Fistulous  sinuses  discharge  lymph  ;  septic  ulcerations 
favour  the  recurring  attacks  of  inflammation,  and  the  patient  suff"ers 
more  and  more  from  septic  absorption  and  exhaustion. 

Filaria  loa  is  a  worm  found  on  the  West  Coast  of  Africa, 
about  one  and  a  half  inch  in  length  and  the  thickness  of  a  fiddle- 
string,  which  lodges  in  the  eyelid  or  conjunctiva.  It  can  be  removed 
with  a  needle  or  through  a  small  incision. 

Filaria  medinensis,  or  the  Guinea  worm,  is  met  with  in  India 
and  Southern  Asia,  also  in  tropical  Africa  and  America.  The  embryos 
develop  in  a  freshwater  cyclops,  and  so  gain  entrance  into  the 
human  intestine.  The  worm  develops  in  the  subcutaneous  and  inter- 
muscular tissue,  but  passes  unnoticed  until  it  has  reached  the  length 
of  about  six  feet,  and  has  drilled  its  way  head  first  downwards  to 
the  leg,  ankle  or  foot,  where  a  bulla  and  then  a  superficial  ulcer 
form.  On  contact  with  water  a  mass  of  wriggling  embryos  are 
discharged,  each  about  half  a  millimetre  in  length,  which  have  been 
followed  into  the  cyclops.  In  addition  to  the  bulla  and  ulcer,  the 
worm  may  be  felt  beneath  the  skin,  and  may  give  rise  to  an  urti- 
caria with  vomiting.  When  the  worm  is  broken  up  in  the  tissues, 
an  acute  multilocular  abscess  with  slougiiing  and  fever  follow.  The 
older  method  of  treatment  was  to  allow  the  worm  to  empty  itself, 
for  then  it  begins  to  emerge  spontaneously,  when  its  body  as  it 
emerges  can  be  twisted  upon  a  match,  a  little  ever}'  day,  without 
rupturing  it.  When  felt  distinctly  coiled  up  beneath  the  skin,  it 
has  been  carefully  cut  down  upon.    The  safest  way  is  to  inject 
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perchloride  of  mercury,  1  in  1,000,  into  the  track  of  the  worm, 
which  kills  it,  and  it  is  absorbed  without  local  or  general  inflamma- 
tion. Sometimes  it  dies  spontaneously  and  undergoes  a  calcareous 
change  without  piercing  the  skin. 

Bilharzia  hsematobia. — The  disease  caused  by  this  worm  is  chiefly 
seen  in  Egypt  and  neighbouring  parts  of  Africa  and  Arabia,  in  Meso- 
potamia, and  Cyprus.  There  is  at  first  severe  vesical  and  urethral 
tenesmus  followed  by  hsematuria,  or  the  bowels  are  attacked  by  a 
dysenteric  affection  with  the  passage  of  blood,  mucus  and  scybala. 
The  ova  (Fig.  36)  are  found  in  the  blood-clot  passed  along  with 
threads  of  mucus  and  in  the  centrifugalised  sediment  of  the  urine. 
They  are  shaped  like  a 
melon-seed,  about  O'l  mm. 
in  length,  with  a  spine  at 
one  end,  and  contain  the 
ciliated  embryo  (Fig.  37). 

It  is  believed  that  infec- 
tion must  occur  through  the 
skin  about  the  anus  and 
urethra  in  river  bathing,  for 
the  disease  is  not  seen  in 
infants,  young  children  and 
Euz-opean  females.  Native 
women  who  do  not  bathe 
have  frequently  to  ford 
streams  and  to  wade  into 
water  to  fill  their  pitchers. 

There  is  a  period  of  incu- 
bation, for  the  disease  has 
developed  some  time  after 
leaving  the  infected  country. 

The  parent  worms,  male 
and  female  together,  are 
found  in  the  smaller  branches  of  the  portal  veins,  whence  the  females 
are  believed  to  move  into  the  smallest  vessels  of  the  genito-urinary 
system  to  deposit  the  eggs,  which  are  the  cause  of  all  the  harm. 
The  ova  block  vessels,  cause  blood  stasis  and  local  inflammation, 
and  ragged  ulcerations,  wliich  become  encrusted  by  deposits  from 
ammoniacal  urine. 

Many  of  those  aff'ected  do  not  suffer  greatly.  In  South  Africa 
the  disease  is  very  common  among  boys,  who  generally  recover. 
In  Egypt  it  is  more  severe,  causing  a  large  mortality  in  males. 
Stone  in  the  kidney  and  bladder,  obstruction  of  the  ureters  with 
pyo-nephrosis,  urinary  fistul.'u,  til)ro-adenomatous  and  carcinomatous 
tumours  of  the  bladder  and  rectum  arc  common  results. 

Treatment. — According  to  the  symptoms.  Time  and  change  of 
climate  result  in  disappearance.     Stones  in  the  bladder  are  crushed 
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Fia.  36. — Bilharzia  ovum. 
(Drawing  by  Dr.  W. 
Lazarus-Barlow. ) 


FiQ.  37.— Bilharzia 
embryo.  (Draw- 
ing by  Dr.  W. 
Lazarus-Barlow.) 
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if  possible.  Methylene-blue  in  four-grain  doses  has  been  given  with 
no  marked  success. 

Eehinoeoccus  and  hydatids,  see  Cysts. 

TUMOURS  AND  CYSTS. 

Whilst  clinically  the  term  tvmour  is  often  used  as  if  synonymous 
with  swelling,  yet  when  employed  in  its  more  limited  sense  the 
swellings  caused  by  inflammation,  such  as  syphilis  and  tubercle, 
also  mere  hypertrophy  of  a  normal  tissue  or  organ,  are  excluded. 
Cysts,  under  which  very  different  pathological  formations  are 
collected,  will  be  considered  separately.  There  remain  the  tumours 
proper.  A  tumour  to  the  naked  eye,  both  in  its  external  conforma- 
tion and  internal  structure,  is  atypical ;  it  difl^ers  from  any  normal 
tissue  or  organ.  The  elements,  however,  of  which  a  tumour  is  com- 
posed superficially  resemble  the  normal  tissues  and  cell  elements  of 
the  body,  either  in  their  mature  or  immature  state.  Thus,  the 
tissue  elements  of  a  tumour  resemble  bone,  cartilage,  fat,  or 
embryonic  mesoblast,  whilst  the  cell  elements  are  like  epithelium  or 
endothelium,  but  are  arranged  in  a  way  different  from  any  normal 
structure.  The  tissue  of  a  tumour,  unlike  normal  tissue,  serves  no 
useful  purpose,  but  the  reverse. 

Development. — Tumours  arise  by  the  multiplication  of  pre-existing 
cells.  The  cells  divide  by  regular  or  irregular  karyokinesis,  and  new 
blood-vessels  are  formed  by  budding  out  from  the  previously  existing 
vessels.  Tumours  appear  to  retain  throughout  their  growth 
the  type  of  cells  from  which  they  start,  thus  epithelial  tumours 
retain  the  special  type  of  epithelium,  columnar,  stratified,  squamous, 
or  glandular,  from  which  they  spring.  Tumours  arising  from 
fibrous  tissue,  fat,  cartilage,  are  composed  of  cells  resembling 
respectively  these  tissues.  But  tumours  arising  in  any  form  of 
connective  tissue  may  originate  a  growth  consisting  of  tissue, 
resembling  the  undifferentiated  mesoblast  of  the  embryo  {sarcoma). 
Moreover,  all  tumours  set  up  inflammatory  changes  Avith  the  develop- 
ment of  fibrous  tissue.  This  may  be  limited  to  the  boundary'  zone 
between  the  tumour  and  the  healthy  tissue  around,  so  forming 
a  capsule.  Also,  an  inflammatory  emigration  of  leucocytes  may 
more  or  less  infiltrate  the  tumour  between  its  own  cell  elements, 
and  with  the  advent  of  pyogenic  germs  suppuration  may  ensue.  In 
epithelial  tumours,  whilst  in  many  cases  the  tumour  cells  seem  to 
act  as  irritants,  like  foreign  bodies,  and  set  up  inflammation,  there 
is  also  amongst  the  epithelial-cell  elements  a  variable  amount-  of 
tissue  resembling  connective  tissue,  the  origin  of  which  is  doubtful. 
It  may  be  due  to  inflammation,  or  to  the  same  influence  acting  on 
the  connective-tissue  elements  which  is  acting  on  the  epithelial,  or 
it  may  be  caused  by  a  direct  change  of  the  epithelial  cell  into  this 
form  of  fibrous  tissue. 
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The  proliferation  of  cells  goes  on  in  tumours  by  regular  mitosis, 
which  may  be  similar  to  the  typical  mitosis  of  animals  and  plants,  or 
be  "  heterotypical,"  resembling  that  occurring  in  reproductive  cells. 
In  the  former  the  split  chromosomes  are  thirty -two  in  number,  and  are 
V-shaped,  with  their  apices  towards  the  axis  of  the  spindle.  In  the 
heterotypical  mitosis  there  are  only  half  the  number  of  chromosomes, 
which  are  in  loops  and  rings.  In  the  typical  mitosis  the  division  of 
the  chromosomes  is  longitudinal  to  the  axis,  in  the  heterotypical 
transverse.  But  whilst  some  have  described  this  heterotypical 
mitosis  in  the  testis,  others  have  said  that  it  is  the  typical  or 
somatic  division  which  occurs  in  the  human  ovary.  Indeed,  the 
mitosis  may  be  irregular,  asymmetrical,  or  mviltipolar,  producing 
abnormal  masses  of  chromatin  from  fragmentation  of  nuclei,  whilst 
direct  division  of  the  nucleus  has  been  described,  also  endogenous 
cell  formation,  i.e ,  one  or  more  daughter  cells  developing  within 
the  mother  cell  until  liberated  by  the  rupture  of  the  latter  (see 
Fig.  55). 

Classification. — -Failing  any  certain  knowledge  as  to  causation, 
tumours  have  been  classified  on  an  embryological  basis  into  : — 

(1)  Mesodermal  connective-tissue  tumours. 

(2)  Epithelial  tumours,  derived  from  the  epithelium,  not  only 
of  the  epiderm  or  epiblast,  and  endoderm  or  hypoblast,  but  also  in 
the  case  of  the  kidney,  genital  organs,  pericardium,  pleura,  supra- 
renal body,  blood-vessels  and  lymphatics  from  the  endothelium 
of  the  mesoderm,  the  last  two  forming  an  intermediate  class  of 
endotheliomata. 

(3)  Teratoid  tumours,  which  contain  structures  derived  from  all 
three  layers. 

But  owing  to  the  impossibility  of  making  the  structure  of  Immours 
conform  to  this  classification ;  and  also  taking  note  of  the  objection 
that  this  embryological  classification  selects  an  arbitrary  period  of 
development,  viz.,  the  period  when  the  embryo  consists  of  three 
layers,  whilst  only  two  classes  of  tumours  are  made,  thus  ignoring 
the  development  of  the  epithelium  of  the  genito-urinary  tract  from 
mesoderm  ;  also  that  neuromata  and  gliomata  resemble  embryonic 
connective-tissue  tumours,  whilst  arising  in  epiblastic  structures  : 
the  embryological  classification  has  to  be  combined  with  a  histological 
one,  and  also  with  a  clinical  one.  Histologically,  tumours  are 
divided  according  to  the  tissue  they  most  resemble.  When  tliey 
grow  by  displacing  the  surrounding  tissues,  they  have  been  termed 
homologom,  e.g.,  a  fatty  tumour  growing  in  subcutaneous  fat ;  or  if, 
whilst  retaining  the  type  of  tissue,  they  invade  and  replace  another, 
as  a  tumour  growing  from  epithelium  infiltrating  connective  tissue, 
muscle,  or  bone,  they  are  termed  heterologous.  In  addition,  tumours 
are  divided  into  iiniocent  or  benign  tmnours,  and  malignant  tumours 
or  cancers,  according  to  their  clinical  course. 

On  the  cavisation  of  tumours. — (1)  Load  irritation,  generally 
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long-continued. — This  factor  is  especially  important  in  bringing  on 
the  growth  of  squamous-celled  carcinoma  or  epithelioma.  The 
tongue  or  lip  is  affected  by  the  irritation  of  smoking,  a  sharp  tooth, 
or  a  syphilitic  inflammation  ;  in  India,  by  the  chewing  of  betel  nut. 
The  cervix  uteri  of  women  who  have  borne  children,  the  lacera- 
tions in  connection  Avitli  which  have  set  up  chronic  inflammation,  is 
more  commonly  the  seat  of  cancer  than  is  the  cervix  in  women 
who  have  not  been  pregnant.  Epithelioma  of  the  penis  is  frequent 
among  the  uncircumcised  in  hot  climates  as  compared  with  its  great 
rarity  in  the  circumcised.  In  Kashmir  cancer  is  frequently  caused 
by  carrying  glowing  charcoal  in  baskets  close  to  the  skin.  Irrita- 
tion of  the  skin  by  chronic  ulceration,  the  contracted  scar  which 
follows  burns,  sunburn,  the  eczema  set  up  by  the  administration 
of  arsenic,  the  working  with  soot  in  the  case  of  chimney-sweeps 
and  gardeners,  the  irritation  of  discharges  from  sinuses  depen- 
dent on  dead  bone,  retained  bullets,  etc.,  are  all  antecedents  of 
cancers. 

Cancer  arises  on  mucous  membranes,  especially  in  connection  with 
the  irritation  of  biliary  calculi,  sometimes  of  renal  and  vesical 
calculi.  On  the  other  hand,  cancer  occurs  in  some  common  positions 
without  evidence  of  previous  irritation.  Thus  in  the  case  of  cancer 
of  the  stomach,  which  causes  the  death  in  males  of  about  20  per 
cent.,  and  in  females  of  about  13  per  cent,  of  all  those  dying  of 
cancer  in  this  country,  it  is  the  exception  for  symptoms  of  gastritis 
and  ulceration  to  precede  the  cancer.  So  also  in  the  case  of  the 
breast,  evidence  of  previous  inflammation,  except  in  connection  with 
the  nipple,  is  rather  the  exception  than  the  rule.  In  the  frequent 
cancers  of  the  colon  and  rectum  there  is  no  evidence  usually  of  any 
previous  inflammation. 

The  irritating  substance  is  entirely  conjectural.  In  the  case  of 
chimney-sweep's  cancer  of  the  skin,  particularly  of  the  scrotum,  the 
irritant  is  clearly  in  the  soot,  and  the  diminutiou  in  frequency  is 
apparently  the  result  of  greater  cleanliness  and  better  appliances' 
avoiding  the  necessity  of  climbing  up  the  interior  of  chimneys. 
The  irritant  resides  in  the  soot  derived  from  coal,  as  the  disease  was 
noted  in  the  eighteenth  century  when  the  use  of  coal  became  general 
in  this  country,  whilst  in  France,  the  leading  country  in  surgery,  but 
where  wood  was  chiefly  consumed,  the  disease  was  hardly  noticed. 
It  is  at  the  same  time  not  seen  among  miners  begrimed  with 
coal-dust.  Tlie  irritant  must  therefore  be  produced  in  the  com- 
bustion of  coal.  With  this  agrees  the  fact  that  epitlielioma  ha.s 
been  caused  on  the  liands  of  gardeners  using  soot,  of  gas-tar  workers, 
and  of  those  engaged  in  the  niaimfacture  of  carbolic  acid.  It  may 
be  some  product  of  combustion  which  is  tlie  irritant  in  the  case  of 
smoked  tobacco,  although  epitlielioma  has  arisen  on  the  inside  of 
the  cheek  from  chewing  it.  (!ases,  however,  from  snuff-taking, 
formerly  so  prevalent  a  custom,  arc  not  mentioned.      But  as  in 
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smoking  tobacco,  so  also  among  chimney-sweeps,  there  is  some 
peculiar  tendency  in  the  individual,  chimney-sweeps  of  some  families, 
father,  son  and  grandson,  have  suffered,  whilst  other  families  similarly 
exposed  remained  free. 

(2)  The  injiuence  of  blood-clot. — ^Following  injuries,  especially  to 
the  head  and  long  bones,  sarcoma  sometimes  starts  and  rapidly  proves 
fatal,  as  if  the  cause  of  the  cancer  found  a  favourable  nidus  in  the 
blood-clot.  But  again  there  must  be  some  individual  peculiarity, 
for  these  tumours  have  been  noted  after  trivial  blows  on  the  head  or 
shin,  such  as  are  of  everyday  occurrence.  However,  seven  to 
fourteen  per  cent,  of  all  tumours  are  said  to  follow  injury. 

(3)  By  cell-inoculation. — Tliere  is  this  positive  evidence  as  to  the 
possibility  of  the  transference  of  cancer  that  it  can  be  inoculated 
fi'om  one  mouse  to  another  of  the  same  breed  through  a  long 
series  of  mice.  Warts,  in  the  case  of  man,  and  similar  papillomata 
on  the  genitals  of  dogs,  can  be  inoculated,  and  in  the  latter 
case  have  been  transferred  by  experiment  to  the  peritoneum.  A 
man  and  his  wife  have  died  of  cancer  within  a  short  time  of  one 
another  (cancer  a  deux),  e.g.,  the  woman  of  cancer  of  the  cervix,  and 
the  man  of  the  external  genitals.  In  other  instances  the  cancers 
haA'e  not  corresponded,  a  woman  with  a  fungating  tumour  of  the 
breast  has  been  nursed  by  a  daughter  who  has  afterwards  died  of 
uterine  cancer. 

(4)  Endemic  origin. — Cancer  has  been  noted  to  be  prevalent  in 
some  districts,  especially  along  valleys  and  river  courses,  e.g.,  the 
valley  of  the  Thames.  Moreover,  the  inmates  of  certain  houses, 
particularly  near  stagnant  water  and  under  trees,  inhabited  in 
succession  by  families  not  related,  have  suffered  excessively  from 
cancer  (D'Arcy  Power). 

(5)  Causation  by  organisms. — The  attempts  to  transfer  malignant 
disease  from  man  to  animals,  also  the  tumours,  including  cancers, 
which  are  prevalent  among  animals,  to  other  animals,  except 
in  mice,  have  ended  in  the  inoculated  material  being  more  or  less 
gradually  absorbed  by  inflammation  and  phagocytosis  set  up  in 
the  surrounding  parts.  In  regard  to  experiments  as  to  organisms, 
either  these  have  been  negative  (Rallance  and  Shattock),  or  errors 
have  been  made  ; — (a)  Objects  existing  in  tumours  have  been 
stained  and  called  organisms,  when  really  these  have  been  the 
result  of  irregular  mitosis  and  cell-degeneration.  {b)  Organisms 
have  been  cultivated  from  tumours,  but  they  set  up  nothing  except 
inflammation  when  inoculated  into  animals.  The  whole  tumour 
has  been  regarded  as  a  parasite  (P)Utlin) ;  the  cancer  cells  them- 
selves liave  been  deemed  protozoa,  and  likened  to  psorosperms,  such 
as  set  up  the  parasitic  disease  of  the  liver  in  domesticated  rabbits, 
although  on  examination  of  such  livers,  it  will  be  seen  that  this 
process  is  entirely  an  iuilanunatory  one. 

(6)  By  uncontrnlled  rell-jiroliferatinn. — 'I'hc  development   in  an 
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atypical  manner  of  cell  elements,  which  in  themselves  closely 
resemble  normal  cells,  has  suggested  the  theory  that  some  influence, 
nervous  or  other,  normally  controlling  and  directing  cells,  is  taken 
off,  so  that  the  cells  continuously  proliferate.  A  cell  may  be  con- 
sidered to  be  under  the  restraining  or  tonic  influence  of  surrounding 
cells  and  tissues,  and  that  when  this  is  removed  it  continues  to  grow 
and  divide  freely.  In  support  of  this  theory',  changes  in  connection 
with  old  age  are  mentioned.  The  connective  tissue  of  the  skin  and 
subcutaneous  tissue  atrophies  and  becomes  looser,  whilst  epithelial 
cells  retain  activity,  or  even  become  more  active,  causing  new  forma- 
tion of  hair  about  the  ears,  eyebrows,  nasal  orifices.  However,  this 
theory  does  not  at  present  carry  us  beyond  the  fact  of  the  con- 
tinuous atypical  development.  Nerve  paralysis  does  not  lead  to 
tumour  development.  But  some  cases  of  rodent  ulcer  and  slow-going 
epithelioma  appear  to  develop  in  connection  with  the  terminal  ends 
of  a  nerve  and  to  remain  for  some  time  confined  to  the  distribution 
of  the  nerve.  This  is  especially  to  be  noted  on  the  face,  in  connection 
with  the  terminal  branches  of  the  fifth  nerve  (Cheatle). 

(7)  Develoj^mental  tendencies. — All  ill-developed  tissues  are  especi- 
ally pi-one  to  originate  tumours,  sometimes  before,  often  long  after, 
puberty.  An  ill-formed  breast  with  a  retracted  nipple  often  becomes 
the  seat  of  malignant  disease.  Warts  and  moles  on  the  skin  give 
rise  to  growths  by  proliferation  of  the  cells  composing  them.  Con- 
genital remnants  of  foetal  structures  in  the  kidney  and  ovary  become 
the  seat  of  malignant  disease.  Some  tumours,  indeed,  may  be 
regarded  as  local  malformations.  The  existence  of  embryonic  tissue 
supports  the  theory,  called  Cohnheim's,  that  tumours  arise  in 
embryonic  rests.  Further  errors  of  development  after  birth  may 
perhaps  induce  tumours  (Morris). 

(8)  Inherited  or  acquired  tendencies. — Hereditary  tendencies  are 
rarely  transmitted  direct  from  father  or  mother  to  offspring.  Some- 
times several  members  of  a  family  sufl'er  from  tumours,  more  often 
there  is  a  vague  account  of  one  more  or  less  distant  relation  having 
been  affected.  But  even  theu  the  tumours  so  connected  are  rarely 
of  the  same  kind,  and  hence  the  influence  of  heredity  must  be  very 
slight.  Tumours  tend  to  develop  at  various  ages,  sometimes  in 
connection  with  the  active  growth  of  early  life,  more  often  during 
the  slow  degeneration  attending  advancing  age.  They  appear  to 
arise  sometimes  in  connection  with  depressing  influences,  as  grief, 
anxiety  or  mental  strain,  or  from  physical  exhaustion. 

Clinical  course. — Clinically,  tumours  are  spoken  of  as  innocent 
and  malignant.  They  are  liable  to  secondary  changes,  also  to 
recurrence  and  dissemination. 

Innocent  tumours,  as  a  rule,  grow  slowly,  and  resemble  the  fully- 
formed  tissues  of  the  body,  and  usually  those  amongst  which  they 
grow.  They  are  generally  encapsuled,  circimiscribed,  and  freely 
movable,  merely  displacing  the  tissues  around,  not  infiltrating  them. 
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They  do  not  involve  the  lymphatic  glands,  nor  become  disseminated 
in  distant  organs  ;  neither  do  they  recur  if  completely  removed. 
They  may,  however,  attain  a  large  size  and  destroy  life  by  pressing 
upon  a  vital  organ,  or  in  other  ways  interfering  with  its  functions. 

Malignant  tumours,  on  the  other  hand,  grow  rapidly,  do  not 
resemble  the  fully-formed  tissues  in  structure,  and  differ  markedly  in 
appearance  from  the  tissues  in  which  they  grow.  They  are  generally 
nou-encapsuled  and  infiltrate  and  replace  the  surrounding  parts, 
whether  muscle,  fat,  or  bone,  and  in  consequence  become  more  or  less 
fixed  and  adherent.  They  frequently  involve  the  lymphatic  glands, 
and  become  disseminated  through  the  body  by  means  either  of  the 
lymph-  or  blood-stream.  They  recur  after  removal,  in  the  scar, 
in  the  corresponding  lymphatic  glands,  or  in  internal  organs,  and 
sooner  or  later  give  rise  to  a  general  cachectic  condition  depend- 
ing upon  septic  or  other  absorption  and  known  as  the  cancerous 
cachexia. 

Secondary  changes  are  common  in  tumours,  especially  in  those  of 
more  rapid  growth.  Thus  a  tumour  may  become  iCiflamed,  or  may 
ulcerate,  or  undergo  fatty,  mucoid,  colloid,  pigmentary,  or  calcareous 
degeneration  ;  or  as  the  result  of  these  changes,  or  of  haemorrhage 
into  its  substance,  cysts,  or,  more  rarely,  circumscribed  abscesses, 
may  form  in  its  interior;  or  the  whole  tumour  may  undergo  atrophy 
or  necrosis,  and,  in  exceptional  instances,  slough  away.  At  times  a 
tumour,  at  first  innocent,  may  after  a  longer  or  shorter  period 
become  malignant,  as,  for  instance,  a  papilloma  degenerating  into  an 
epithelioma. 

Recurrence  and  dissemination. — Local  recurrence  is  probably  the 
result  of  some  of  the  tumour  elements  having  escaped  removal,  and 
may  take  place  in  the  scar,  or  in  the  tissues  immediately  around. 
Reproduction  in  the  neighbouring  lymphatic  glands  is  believed  to  be 
due  to  the  tumour  cells  becoming  arrested  in  the  lymph  sinuses  ; 
dissemination  in  more  distant  tissues  and  organs  to  the  tumour  cells 
being  carried  by  the  blood-stream  (which  they  may  enter  either 
directly,  or  indii-ectly  by  the  lymph  channels)  to  these  parts,  where 
they  become  lodged,  and  form  starting-points  for  secondary 
growths.  Secondary  growths,  whether  in  the  glands,  or  elsewhei'e, 
resemble  in  structure  the  primary  tumour. 

The  classification  of  tumours  (see  p.  117)  is  based  upon  their 
structure,  also  upon  their  clinical  characters.  But  the  structure  often 
proves  to  be  a  mixed  one.  The  tumour  may  then  be  considered  to 
have  developed  in  the  first  place  from  one  structure  which  controls 
generally  its  clinical  course,  but  to  liave  entailed  a  secondary  growtli 
of  another ;  or  originally  grow  ing  from  one,  a  metamorphosis  or 
degeneration  has  given  rise  to  secondary  changes. 
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(A.)  Connective-tissue  Tumours. 

Innocent  Connective-tissue  Twniowrs. 

Fibroma  or  fibrous  tumour.  —  Development.  —  Fibromata 
or  fibrous  tumours  are  composed  of  tissue  more  or  less  closely 
resembling  the  normal  white  fibrous  tissue.  They  originate  from 
a  previously  existing  connective  tissue,  by  division  of  cells  and 
formation  of  fibrils,  as  in  the  development  of  the  normal  tissues, 
but  without  forming  elastic  fibres,  except  occasionally  near 
blood-vessels.  They  generally  develop  from  one  centre  ;  less  often 
a  number  of  small  tumours  may  be  united  into  a  common  mass. 

The  consistency  of  fibrous  tumours  is 
very  variable.  Some,  called  Desmoid 
tumours,  are  hard  and  tough,  grating 
on  section  ;  the  fibres  are  arranged 
concentrically  or  in  whorls,  appearing 
as  a  glistening  white  tissue  resembling 
tendon  or  aponeurosis.  They  are  com- 
posed microscopically  of  coarse  fibrils 
arranged  concentrically  or  intei-laced 
(Fig.  38),  between  which  lie,  in 
parallel   rows,   cells  with  elongated 

nuclei,  and  only  a  few  blood-vessels. 
Fig.  38. — Fibrous  tumour.    Finn         i  r>,  ^  •  i 

Others  are  soft,  more  vascular,  greyish- 
white  on  section,  and  composed  of  fine 
loosely -arranged  fibres,  and  numerous  connective- tissue  corpuscles,  with 
large  round  or  oval  nuclei.  Hence  these  tumours  have  been  called 
jihro-cellular  tumours.  Serous  fluid  to  a  variable  amount  can  be 
squeezed  out  from  their  cut  surface.  Owing  to  this,  fibrous  tumours 
may  rapidly  enlarge  and  again  shrink  as  the  serous  fluid  is 
reabsorbed.  They  may  be  encapsuled  or  be  continuous  with  s\u-- 
rounding  fibrous  tissue  without  any  definite  line  of  demaixation. 

Clinical  varieties. — When  growing  in  the  skin  or  subcutaneous 
tissue  they  form  circumscribed  sessile  or  more  or  less  pedunculated 
tumours,  often  multiple  and  scattered  over  the  body,  called  molluscum 
fibrosum  (Fig.  39).  They  may  tend  to  ulcerate  and  bleed  when 
pedunculated ;  when  they  do  so  they  should  be  excised  with  the 
pedicle,  otherwise  they  may  be  let  alone. 

Pachydermatocele  is  a  diffuse  fibroma,  causing  the  skin  to  become 
rugose  and  hang  in  folds.  It  affects  especially  the  scalp,  but  also 
the  skin  of  the  trunk  and  limbs.  The  growth  ultimately  tends  to 
become  sarcomatous,  and  should  therefore  be  excised  and  the  area 
covered  by  skin-grafts,  if  this  is  in  any  way  practicable. 

Soft  fibromata  grow  from  the  periosteum  of  the  gum  {fibrous 
epulis)  ;  from  the  nose  and  naso-pharynx,  where  they  become 
dependent  {naso-phtrynneal  polypus),  and   large  veins  developing 
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about  the  pedicle,  tend  to  cause  htemorrhage.  In  the  breast 
tibromas  develop  with  a  more  or  less  concentric  arrangement  round 
the  canaliculi  and  remains  of  the  alveoli,  without  any  sharp  demar- 
cation from  the  remaining  connective  tissue  of  the  breast.  When 
only  a  little  of  the  glandular  element  is  enclosed  in  the  tumour, 
it  may  be  called  an  adeno-fibroma  ;  when  this  is  considerable  and  in 
excess  of  the  fibrous  tissue,  fibro-adenoma.  In  some  cases,  at  any 
rate,  carcinoma  supervenes.  Their  excision,  including  some  of  the 
surrounding  breast  tissue,  is  reqiiired  ;  in  cases  of  doubtful  malignancy, 
the  whole  breast.     In  the  uterus  and  annexa  fibi'omas  develop 


Fig.  39. — Soft  pedunculated  libi-onui  ot  .skui,  or  iiiulluscuiu  libiDsum.    (A  iiliuiograpli 
kindly  lent  by  Mr.  G.  P.  Newbolt.) 

around  the  blood-vessels,  more  or  less  in  combination  with  tlie 
unstriped  muscle  of  the  uterine  wall,  of  the  tube  and  round 
ligament,  being  called  myn-fibroma  or  fibro-myoma,  according  as  the 
Hbrous  tissue  or  the  muscular  fibres  are  in  excess  ;  or  simply 
fibroids.  When  combined  M'ith  dilated  vessels,  arteries,  or  veins, 
they  are  known  as  angio-flbroma ;  less  often  the  fibrous  tissue  sur- 
rounds dilated  lymph  spaces  {fibro-lymphangioma).  A  fibroma  may 
develop  singly  within  the  sheath  of  a  large  nerve  (jmoro-Jibroma),  or 
may  be  found  scattered  on  many  nerves,  especially  the  cauda  equina, 
or  it  may  grow  near  the  terminal  end  of  a  sensory  nerve  forming  the 
painful  subcntaneous  nodide. 

Occasionally  fibromata  gi-ow  from  deep  connective  tissue,  inter- 
muscular or  periosteal,  or  from  the  fibrous  capsulo  or  sopla  of  organs. 
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All  the  fibrous  tissue  of  an  organ  may  be  involved  by  the  tumour 
growth.  In  the  ovary  they  may  arise  in  the  scar  of  a  corpus 
luteum.  These  fibromata  form  smooth,  painless,  encapsuled  homo- 
geneous tumours,  distinguished  from  gummata  by  the  appearance  of 
a  cross-section,  and  horn  fibro-sarcomata  by  their  slow  growth  and 
non-recurrence  after  being  removed. 

Keloid  is  a  peculiar  form  of  fibrous  new  growth  (see  Cicatrices). 
Secondary  changes. — The  connective  tissue  changes  into  fat,  or 
imdergoes  myxomatous  degeneration,  with  a  tendency  to  form  cysts, 
into  which  blood  may  extravasate,  or  a  fibroma  may  gradually  calcify. 

Lipoma. — Development. — Lipomata  or  fatty  tumours  develop 
from  the  connective-tissue  cells,  which  in  most  cases  contain  fat, 
except  in  places  like  the  skin  of  the  scrotum  and  meninges.  The 
fat-cells  of  the  tumours  resemble  the  normal  (Fig.  40). 

Clinical  varieties. — Common  fatty  tumour. — The  commonest  type 
of  fatty  tumour  grows  from  the  subcutaneous  tissue,  and,  like  it,  is 
divided  into  lobules  separated  by  fine  septa  of  connective  tissue. 

It  is  closely  attached  to  the  under-surface  of 
the  skin,  which  is  somewhat  puckered  or  dimpled 
by  the  growth.  From  the  deeper  structures  the 
tumour  is  separated  by  a  fine  fibrous-tissue 
capsule.  It  has  only  a  small  blood-supply. 
These  tumours  develop  in  adults  on  the 
shoulders,  back,  and  buttocks,  where  they  have 
been  attributed  to  irritation  ;  but  the  rubbing 
tumour  clothes,  braces,  etc.,  appears  rather  to  stimu- 

late growth  already  started.  They  are  felt 
to  be  soft,  elastic,  semi-fluctuating,  painless,  generally  single,  the 
edge  slips  away  under  the  pressure  of  the  finger,  the  skin  dimjjles 
when  pinched  up,  and  there  is  no  escape  of  fluid  on  puncturing. 
These  signs  serve  to  distinguish  them  from  a  chronic  abscess,  cyst, 
or  bursa.  As  they  grow  they  become  pendulous,  congested,  and 
may  then  ulcerate.  They  are  removed  by  making  an  elliptical 
incision  so  as  to  include  the  skin  to  which  the  tumour  is  most  closely 
attached,  for  sloughing  might  take  place  if  it  were  dissected  up  ; 
then  the  rest  of  the  tumour  easily  shells  out  with  little  haemorrhage, 
but  care  must  be  taken  not  to  leave  behind  any  lobule,  or  the 
tumour  will  grow  again. 

Sub-serous  lipoma. — When  growing  from  the  sub-peritoneal  fat, 
near  the  internal  abdominal  ring,  it  descends  by  gravity  along  the 
spermatic  cord  to  the  scrotum;  if  in  the  linea  alba  or  elsewhere  on  the 
abdominal  wall,  it  forms  a  small  tumour,  movable  beneath  the  skin, 
the  pedicle  of  which  passes  back  through  a  gap  in  the  apone\u-osis 
(see  Ventral  hernia).  Occasionally  one  is  seen  to  the  side  of  the 
sternum,  protruding  between  the  ribs.  IWafmcnt. — The  tumour  is 
exposed  through  a  linear  incision,  isolated,  and  a  ligature  placed  on 
the  pedicle  without  entering  the  serous  cavity. 
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Diffuse  lipoma  shows  no  capsule  or  distinct  lobulation,  and  is 
more  vascular  than  the  common  circumscribed  lipoma.  It  is  a  local 
hypertrophy  of  the  subcutaneous  fat  with  which  the  margins  of  the 
tumour  insensibly  blend.  It  is  met  with  in  stout  people,  especially 
in  those  addicted  to  alcohol,  and  forms  rolls  of  fat  at  the  back  of 
the  neck,  beneath  the  chin,  masses  in  the  abdominal  wall  or  about 
the  hips.  When  occurring  on  a  limb,  a  lipomatous  form  of  elephan- 
tiasis ensues.  Diffuse  lipoma  is  at  first  to  be  treated  on  the  same 
lines  as  obesity.  Caustic  potash,  iodide  of  potassium,  or  thyroid 
tabloids  may  be  administered.  The  patient  must  abstain  from 
alcohol,  avoid  fat-forming  foods,  and  take  more  exercise.  Only  when 
markedly  impeding  the  patient's  movements  should  any  portion  be 
cut  out,  and  in  any  case  the  excision  is  only  partial. 

NcBvo-lipoma. — Fatty  tumours  occurring  before  puberty  are  of 
congenital  origin,  with  more  or  less  of  nsevoid  tissue  connected  with 
them ;  they  sometimes  grow  in  connection  with  the  meninges,  and 
are  met  with  in  spina  bifida,  when  they  may  protrude  externally  or 
lie  within  the  spinal  canal.  They 
may  form  part  of  a  teratoma. 

Deep-seated  Upomata  grow  from 
intermuscular  tissue,  also  in  organs 
such  as  the  breast  and  kidney. 

Lipoma  arhorescens  is  the  term 
applied  to  masses  of  fat  replacing 
and  enlarging  the  synovial  fringes  of 
joints. 

Secondary  changes. — A  lipoma  may 
undergo  partial  myxomatous  degene-       pj^.  41. -Myxomatous  tumour, 
ration,  myxo-lipoma,  or  by  increase 

of  fibrous  tissue  become  a  fibro-lipoma,  or  ulceration  and  sloughing 
supervene. 

Chondromata,  or  cartilaginous  tumoTirs,  grow  practically 
always  in  connection  with  bone  (see  Diseases  of  Bone).  The  cartila- 
ginous tumours  growing  in  soft  parts  are  described  under 
Endotheliovia,  p.  1.35. 

Osteoma  or  bony  tumours,  see  Diseases  of  Bone. 

Odontomata  or  tumours  of  the  teeth,  see  Diseases  of  Teeth. 

Myxomas  or  mucous  tumours  consist  of  tissue  resembling 
that  of  the  umbilical  cord,  or  the  vitreous  humour.  They  are  com- 
posed of  delicate  fibrils  with  fluid  containing  mucin,  and  stellate  cells 
with  oval  nuclei.  But  no  tumour  arises  from  normal  myxomatous 
tissue,  nor  is  a  tumour  wholly  composed  of  it ;  but  myxomatous 
tumours  arise  by  transformations  from  others,  and  such  tumours  are 
then  called  myxo-fibroma,  myxo-lipoma,  myxo-chondroma,  myxo-sar- 
coma.  From  fibrous  connective  tissue  they  arise  by  a  formation  of 
mucinous  fluid  between  the  fibrils,  many  of  which  tend  to  dis- 
appear.   A  common  instance  is  the  mucous  polypiis  of  tlic  nose. 
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If  from  fat,  the  fat  globules  disappear,  and  the  cells  shrink  and 
become  stellate,  while  between  the  cells  the  mucinous  fluid  collects. 
In  the  case  of  a  cartilaginous  tumour,  the  hyalin  ground  substance 
changes  into  a  mucinous  jelly,  whilst  the  cartilage  cells  become 
stellate.  In  a  myxo- sarcoma  there  are  in  parts  masses  of  cells  rapidly 
dividing,  in  others  a  collection  of  mucin  between  the  cells. 

To  the  naked  eye,  myxomatous  tissue  is  of  soft  gelatinous  con- 
sistency, is  pinkish  or  greyish-white  on  section,  and  a  tenacious  or 
glairy  fluid  oozes  from  it. 

The  myxomatous  tumours  have  the  characters  of  the  original 
growth.    By  degenerating,  myxomatous  tissue  in  particular  tends 


Fig.  42. — Myoma.  Photogj-aph  of  a  section  through  a  myoma.  In  the  lower  half 
the  strands  of  unstriped  muscle  fibres  are  .shown  in  longitudinal  section  ;  in  the 
upper  half  cut  transversely,  and  between  arc  some  fibres  cut  obliquely. 

to  form  cysts,  into  which,  by  rupture  of  vessels,  blood  is  very  likely 
to  be  extravasated. 

Hsemangioma,  see  Diseases  of  Arteries. 

Lymphangioma,  and 

Lymphadenomata  or  lymphomata,  see  Diseases  of  Lymphatics. 

Myoma. — The  leio-myovia,  or  myoma  loevicellulare,  is  characterised 
by  unstriped  muscular  fibres,  and  may  occur  occasionally  in  the  wall 
of  the  intestines,  ureter,  prostate,  and  in  skin,  either  from  the  wall 
of  the  blood-vessels  or  from  the  arrectores  pili,  but  is  chiefly  met 
with  in  connection  with  the  uterus,  also  in  the  wall  of  the  tubes  and 
in  the  round  ligament  down  to  its  termination  in  the  labium.  It  is 
composed  of  unstriped  muscular  fibres  mixed  with  fibrous  tissue  in 
various  proportions.     Myomas  develop  from  unstriped  muscular 
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fibres  which  fox'm  strands  arranged  concentrically,  hi  whorls,  in 
waving  bands,  having  on  section  a  greyish-red  appearance,  or  when 
largely  mixed  with  fibrous  tissue  a  pinkish-white.  It  is  difficult 
to  distinguish  a  myoma  from  a  fibroma  until  after  macerating  in 
nitric  acid  or  caustic  potash,  when  the  spindle-shaped  muscle  cells 
with  their  rod-like  nuclei  can  be  recognised.  Sections  show  the 
fibres  cut  in  all  directions,  longitudinally,  obliquely  and  trans- 
versely (Fig.  42).  In  the  last  case  the  muscle-cell  outlines  appear 
as  areas  of  various  diameters,  with  a  darkly  staining  dot  in  the  centre, 
the  size  varying  according  to  the  point  at  which  the  spindle  cell  and 
its  rod-like  nucleus  is  cut  across.  They  are  separated  from  their 
siuTOimdings  by  a  fibrous  capsule  except  when  the  whole  oi-gan, 
e.g.,  the  uteras,  is  affected.  They  may  undergo  myxomatous  degenera- 
tion forming  cysts,  may  gradually  become  more  and  more  fibrous, 
calcify,  or  partially  change  into  fat.  Likewise  they  may  metamorphose 
into  sarcoma. 

A  myoma  or  fibro-myoma  of  the  uteras  may  include  epithelial 
elements,  columnar  cells  and  gland  tubes  from  the  fundus,  squamous 
epithelium  from  the  cervix,  or  tubular  masses  of  cells  connected  with 
the  Wolffian  body.   Hence  the  term  adeno-myoma. 

The  rhabdo-myoma  or  myoma  strio-cellulare  is  composed  largely 
of  elongated  spindle  cells  with  transverse  and  also  longitudinal 
striations.  They  are  met  with  in  the  kidney,  testis,  uterus,  vagina, 
bladder,  and  other  places.  In  the  kidney  and  testis  the  tumours  are 
of  a  mixed  complicated  structure,  teratomata,  or  rapidly  growing 
sarcomata,  rhabdo-sarcomata.  ■ 

Neuroma. — A  true  neuroma,  composed  of  nerve-fibres  and  gan- 
glion cells,  has  been  described,  especially  in  connection  with  the 
sympathetic.  Mixed  with  fibrous  tissue,  it  has  been  met  with  as  a 
deep-seated  tumour  in  the  neck  connected  with  a  sympathetic 
ganglion.  Traumatic  newomas,  or  bulbous  nerve-ends,  form  on  the 
cut  ends  of  nerves,  and  are  composed  of  newly-formed  coiled,  more  or 
less  incomplete,  nerve-fibres  mixed  with  fibrous  tissue  (see  Injui-ies 
of  Nerves).  Fibromata  occur  on  nerves  as  mentioned  above,  p.  123. 
Newroma  plexiforme,  or  neurofibromatosis,  or  Von  Hecklinghausen's 
disease,  is  due  to  fibromatous  thickening  of  the  sheath  of  the  nerve 
and  of  the  connective  tissue,  the  endoneurium,  immediately  around, 
whilst  the  neiTe  fibres  are  increased  in  length  so  as  to  become  very 
tortuous.  Whether  there  is  any  new  formation  of  nerve-fibres  at  all 
is  doubtful;  there  is  certainly  none  to  any  great  extent.  Chiefly 
medullated,  but  also  non-medullated  nerves  arcafl'ected.  Clinically, 
the  tumours  form  in  the  skin  of  the  scalp,  also  in  the  trunk  and 
limbs,  tending  to  produce  fibrous  folds  and  forming  part  of  the  con- 
dition described  as  pachydermatocele  (p.  122)  or  elephantiasis. 

Glioma. — A  (jlioma  grows  from  tlie  neuroglia  forming  the  con- 
necting framework  of  the  central  nervous  system.  In  the  brain, 
these  tumours  may  Ije  encapsuled  (see  Ttimours  of  the  Brain),  but  also 
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diffuse,  showing  no  line  of  demarcation  from  the  surrounding  tissue. 
In  the  spinal  cord  tliey  develop,  especially  around  the  central  canal, 
being  widely  diffused.  On  section  these  tumours  may  be  scarcely  distin- 
guishable from  the  surrounding  nerve-tissue,  or  may  appear  more 
vascular,  reddish,  or  actually  show  cysts  containing  blood-clot,  or 
simply  a  glairy  fluid  from  a  myxomatous  degeneration. 

Microscopically  they  are  composed  of  delicate  interlacing  fibrillaj 
and  cells,  having  darkly-staining  round  or  slightly  oval  nuclei,  very 
little  protoplasm  and  delicate  stellate  processes.  It  is  the  neuroglia 
cells  and  not  the  nerve  cells  which  give  rise  to  the  tumour,  and  the 
more  rapid  it  is  in  growing,  the  more  cellular  the  tumour,  the  more 
the  cells  show  division.  In  the  latter  case  the  connective  tissue 
around  the  blood-vessels  also  is  involved,  and  the  tumour  becomes  a 
glio-sarcoma.  The  retina  and  optic  nerve  is  a  common  seat  of  ghoma, 
which  is  considered  by  Mr.  Jessop  to  be  an  endothelioma  (see  Tumours 
of  the  Eye).  An  encapsuled  glioma  is  a  favourable  kind  of  brain 
tumour  for  removal.  The  diffuse  gliomatous  degeneration  of  the 
spinal  cord  forming  cysts  is  called  syringo-myelia,  and  occasions 
peculiar  trophic  disturbances  in  the  bones  and  necrosis  of  fingers 
(see  Diseases  of  Bone). 

Malignant  Connective-tissue  Twnov/rs. 

Sarcomata. — The  tumours  included  under  the  term  sarcoma  form 
a  varied  group,  having  this  in  common,  that  tlie  cells  of  which  they 
are  composed  resemble  those  of  embryonic  or  immature  connective 
tissue  derived  from  the  mesoderm. 

In  these  tumours  the  cell  elements  predominate,  the  intercellular 
substance  being  relatively  unimportant.  The  cells,  whilst  retaining 
more  or  less  the  type  of  mesoblastic  cells,  undergo  rapid  division  by 
regular  or  irregular  mitosis,  and  rarely  divide  directly.  The  inter- 
cellular substance  when  small  in  amount  gives  the  section  of  the 
tumour  a  brain-like  or  medullary  aspect,  the  so-called  "  medullary 
cancer  "  ;  if  there  is  much  intercellular  fibrous  substance,  the  tumoui-s 
approach  in  appearance  the  fibromata,  and  were  formerly  known  as 
"recui'rent  fibroids." 

Sarcomas  develop: — (1)  From  the  normal  connective  tissue,  in 
the  skin,  subcutaneous  tissue,  intermuscular,  periosteal  or  glandular 
connective  tissue,  from  the  walls  of  blood-vessels  and  lymphatics, 
from  the  sheaths  of  nerves,  from  the  meninges,  and  from  neuroglia. 

(2)  In  previously  existing  benign  tumours,  such  as  fibromas  and 
myomas,  and  in  inflammatory  connective  tissue,  the  result  of  injury 
with  blood  extravasation,  or  of  syphilis. 

(3)  In  embryonic  or  young  tissue.  Some  sarcomas  are  congenital, 
such  as  in  the  kidney,  or  they  grow  in  malformations,  and  often 
appear  in  early  life. 

A  sarcoma  generally  begins  at  one  spot,  but  there  are  exceptions, 
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such  as  multiple  sarcoma  of  the  skin,  where  a  number  of  tumours 
develop  simultaneously  without  any  sign  of  being  metastases  from  a 
primary  growth. 

VaHeties  of  Sarcomata : 

1.  'Simjde  sarcomas  show  mainly  a  variation  in  the  shape  of  their 
cells,  and  the  amount  of  intercellular  substance.  The  blood-vessels 
are  little  developed,  ramifying  between  the  cells  with  very  thin  walls, 
or  are  mere  blood-spaces  bounded  by  the  cells. 

2.  Partially-organisexl  sarcomata,  alveolar  or  tubular  sarcomata,  or 
mixed  sarcomas,  so  called  from  their  complicated  structure,  are  now 
generally  grouped  under  the  term  endothelioma,  as  being  developed 
from  the  endothelium  of  capillaries  and  lymphatics,  and  giving  rise 
to  various  structures,  blood-vessels,  cartilage,  cysts,  etc.  Some 
approach  in  structure  epithelial  tumours,  yet  clinically  take  the 
course  of  sarcomata. 

3.  Sarcomas  showing  peculiar  pigmentary  and  other  changes  in 
their  cells  and  intercellular  substance. 

1.  Simple  sarcomata. — The  cells  are  masses  of  granular  proto- 
plasm, without  a  distinct  cell  membrane,  containing  one  or  more 
nuclei.  The  cells  are  round,  large  or  small,  or  oval  or  spindle-shaped, 
the  intercellular  substance  very  scanty,  semi-fluid,  or  consisting  of 
fine  fibrillte  irregvilarly  arranged,  as  distinct  from  the  parallel  or 
concentric  arrangement  in  whorls  of  the  fibrous  tissue  in  fibromata, 
nor  are  there  definitely  formed  alveolar  spaces,  as  seen  in  the  carcino- 
mata.  The  vessels  are  thin-walled  channels  formed  by  the  adjacent 
cells,  not  definite  vessels  ramifying  in  a  stroma.  If  growing  slowly, 
they  may  be  separated  by  a  zone  of  inflammatory  tissue  forming 
apparently  a  capsule,  yet  this  is  often  oedematous  and  ill-defined, 
and  the  growth  tends  to  spread  along  connective-tissue  planes. 
Extending  by  the  veins,  metastases  develop  especially  in  the  lungs, 
also  in  the  liver.  The  rapidly-growing  kinds,  the  periosteal  sarcomata 
in  particular,  also  those  in  the  breast,  testicle,  and  tonsils,  quickly 
cause  a  soft  enlargement  of  the  neighbouring  lymphatic  glands. 

(a)  Round-celled  sarcomas. — These  may  be  further  distinguished 
according  as  they  are  composed  of  small  or  large  round  cells,  and 
according  as  they  arise  in  connective  tissue  or  in  lymphatic  glands. 

In  connective  tissue  the  round-celled  sarcomata  form  soft, 
rapidly-growing  tumours,  composed  simply  of  round  cells  and 
thin-walled  blood-vessels.  The  cells  have  a  spherical  nucleus, 
around  which  is  some  cell  protoplasm.  It  is  therefore  difficult  to 
distinguish  the  tumour  at  its  growing  margin  from  the  inflammation 
which  the  growth  sets  up.  At  the  growing  margin,  bordering  on 
muscle,  masses  of  these  cells,  arranged  in  rows,  are  seen  infiltrating 
the  intermuscular  connective  tissue.  But  the  cells  of  this  growth  do 
not  stain  so  deeply  as  the  inflammatory  cells,  are  larger,  and  show 
karyokinesis. 

These  tumours  are  most  common  in  the  periosteum  of  bone,  in  the 
w.  9 
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skin  and  subcutaneous  tissue,  and  in  organs  such  as  the  breast  and 
testicle.  They  grow  rapidly,  invading  the  neighbouring  tissues.  As 
they  approach  the  skin,  veins  enlarge,  the  skin  over  them  becomes 
livid,  then  gives  way  in  the  centre.  Through  this  hole  the  tumour 
fungates  without  the  skin  being  first  infiltrated. 

The  fungation  gives  rise  to  septic  infection  and  breaking  down  of 
the  tumour,  so  that  the  patient's  general  health  now  begins  to  suffer, 
and  cachexia  sets  in.  Meanwhile  the  corresponding  lymphatic  glands 
undergo  a  soft  enlargement,  then  pulmonary  trouble  appears.  The 


Fia.  43. — Photograph  of  a  section  through  a  large- round-celled  sarcoma. 


patient  presents,  perhaps,  signs  of  a  pleural  effusion,  which  on  aspira- 
tion yields  a  serous  fluid,  much  mixed  with  blood.  Then  follow 
increasing  respiratory  difficulty,  enlargement  of  the  liver,  appearance 
of  rapidly-growing  tumours  in  various  parts  of  the  skin,  which  in 
their  turn  fungate  and  bleed.    Death  soon  follows. 

Diagnosis. — It  is  difficult  to  distinguish  a  rapidly-growing  sarcoma 
from  inflammation,  started  by  an  injury  or  due  to  syphilis.  Such  a 
sarcoma  often  occasions  a  rise  of  temperature  to  102°  V.,  also,  even 
apart  from  fungation,  it  is  liable  to  septic  infection  from  the  skin  or  from 
a  mucous  surface,  causing  it  to  partially  suppurate.  If  the  diagnosis 
lies  between  subacute  inflammation  and  a  new  growth,  anti-syphilitic 
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measures,  to  exclude  a  gumma,  may  be  tried,  but  for  not  more  than 
ten  days  when  ineffectual.  In  the  case  of  doubt  whether  there  is 
acute  inflammation  and  suppuration  or  a  new  growth,  a  grooved 
needle  may  be  inserted,  or,  better  still,  an  incision  may  be  made, 
and  a  portion  of  the  material  at  once  examined  microscopically. 

When  near  one  of  the  large  vessels  a  sarcoma  may  simulate  an 
aneurysm,  not  only  because  it  receives  a  communicated  pulsation,  but 
also  because  it  shows  to  a  certain  degree  expansile  pulsation  owing  to 
its  great  vascularity.  Nevertheless  it  does  not  shrink  in  the  marked 
manner  that  an  aneurysm  does  upon  compressing  the  artery  above. 
When,  however,  an  aneurysm  is  partly  filled  by  clot  it  will  not 


Fig.  44. — Small-round-celled  sarcoma  or  lympho-sarcoraa.  Photograph  of  a  section 
showing  cells  resembling  those  of  a  lymphatic  gland,  between  which  is  a  delicate 
reticulum  of  fine  interlacing  fibrils. 

empty,  and  then  a  consideration  of  the  history  and  eventually  a 
cautious  exploration  form  the  only  means  of  distinguishing  the  two. 

Treatment. — The  tumour  must  be  widely  removed,  including  the 
skin  over  it,  the  whole  organ  and  the  neighbouring  lymphatic  glands 
in  the  case  of  the  breast  or  testis.  If  periosteal,  the  limb  is  ampu- 
tated. But  the  prognosis  of  cure  is  very  unfavourable,  that  in 
periosteal  sarcoma  being  absolutely  bad. 

Large-1-ound-celled  sarcomas. — These  are  characterised  by  the 
large  size  of  the  cells,  containing  much  protoplasm,  with  large  oval 
vesicular  nuclei.  Many  of  the  cells  show  karyokinesis,  and  contain 
two  or  four  developing  nuclei,  with  a  delicate  reticulum  between. 

Lymphosarcoma  or  small-round-celled  sarcoma  of  a  lymphatic 
gland. — When  growing  in  lymphatic-gland  tissue,  a  small-round- 
celled  sarcoma  is  called  a  lymphosarcoma.    It  closely  imitates  the 
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structure  of  the  gland  as  far  as  regards  the  cells  and  the  stroma, 
but  the  normal  arrangement  into  a  cortical  and  medullary  portion 
is  lost,  or  at  least  only  irregularly  indicated.  The  cells  resemble 
those  in  a  normal  gland  (Fig.  44) ;  the  reticulum,  consisting  of 
stellate  cells  with  oval  nuclei  and  interlacing  iibrils,  varies  in 
amount,  giving  the  tumour  a  tough  or  soft  consistency,  and  in  it 
blood-vessels  run.  The  growing  margin  shows  imperfectly  an  inflam- 
matory form  of  cfidematous  tissue.     The  cells  tend  to  infiltrate 


Fig.  45.— Spindle-celled  sarcoma.  PhotograpL  of  a  section  tLrougli  a  spindle-celled 
sarcoma  of  the  thyroid  gland.  Some  of  the  gland  is  seen  in  the  lower  part  of  the 
section,  separated  from  the  growth  by  an  inflammatory  capsule. 

surrounding  structures,  spreading  by  the  intermuscular  connective 
tissue,  or  perforating  a  large  vein,  they  extend  rapidly  along  the 
lumen.  This  sarcoma  originates  in  lymphatic  glands,  in  the  tonsil, 
and  in  other  adenoid  tissues  of  the  naso-pharnyx,  in  the  Peyer's 
patches  and  solitary  follicles  of  the  intestine,  in  the  spleen  and 
thymus  gland.  At  first  the  tumours  keep  the  shape  of  the  gland, 
causing  apparently  a  mere  hypertrophy.  Then  they  extend 
rapidly  to  the  neighbouring  glands,  causing  pressure  in  the  neck, 
or  in  the  anterior  or  posterior  mediastinum  by  surrounding  the 
root  of  the  heart  and  lungs;  or  they  form  masses  in  the 
retio-peritoueal  tissue. 
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Diagnosis. — A  lympho-sarcoma  has  to  be  diagnosed  from  tuber- 
culosis and  lymphadenoma  affecting  lymphatic  glands. 

Treatment. — Removal  whenever  practicable.  As  these  tumours 
show  great  variations  in  their  malignancy,  there  is  always  a 
possibiUty  of  cure  if  they  are  completely  removed. 

(b)  Spindle-celled  sarcomas. — Spindle-celled  sarcomas  are  a  common 
type  of  sarcoma,  consisting  of  spindle-shaped  cells  of  various  sizes, 
so  that  one  can  speak  of  a  large-  and  a  small -spindle-celled  sarcoma. 

The  cells  are  arranged  in  bands  irregularly,  not  in  whorls  as  in 
fibromata,  and  only  a  few  nuclei  exhibit  mitosis.  A  very  small 
amount  of  intercellular  substance  separates  the  cells,  and  this 
is  mainly  homogeneous  or  faintly  fibrillar,  and  shows  a  very  few  thin- 
walled  capillary  vessels  (Fig.  45).  These  growths  may  be  enclosed 
by  an  inflammatory  capsule  and  separate  easily  from  surrounding 
structures,  or  be  continuous  with  them.  On  section  they  appear 
pinkish  or  greyish-white.  Their  usual  seats  are  subcutaneous  tissue, 
fasciae,  tendon  sheaths,  and  periosteum.  The  growing  margin  is  apt 
to  show  rapidly-dividing  cells,  oval  or  round, 
infiltrating  surrounding  parts. 

They  are  difficult  to  distinguish  from 
chronic  inflammation,  especially  from  gum- 
mata.  But  after  a  short  trial  of  anti- 
syphilitic  remedies  the  tumour  must  be 
removed.  If  shelled  out  they  are  apt  to 
recur  mi  situ,  "recurrent  fibroids.''  If  this 
happens  a  more  free  removal,  involving  a  Fig.  46.— Myeloid  sarcoma, 
normal  zone  of  tissue,  should  be  at  once 

undertaken.  Should  this  not  be  done  there  is  a  danger  of  fungation 
and  of  metastases,  which  often  grow  more  rapidly  than  the  primary 
tumour. 

(c)  Giant-celled  or  myeloid  sarcoma,  or  mixed-celled  sarcoma. — 
This  is  a  tumour  composed  of  round,  oval  and  spindle  cells  in  various 
proportions,  bvit  characterised  by  exhibiting  a  number  of  giant 
multinuclear  cells  like  the  osteoclasts  of  bone  (Fig.  46). 

These  peculiar  cells  are  ii-regular  masses  of  protoplasm  containing 
as  many  as  thirty  oval  nuclei.  They  have  their  origin  in  the  giant- 
cells  of  bone  marrow,  and  to  a  smaller  extent  in  those  met  with  in 
connective  tissue  of  the  skin,  breast,  etc.,  so  that  a  few  are  found 
in  sarcomas  in  these  places.  These  giant  cells  are  held  to  indicate 
slow  growth,  and  so  a  relatively  favourable  prognosis. 

The  myeloid  sarcomata  of  bone  grow  from  cancellous  tissue  and 
form  elastic  or  soft  jelly-liko  tumours,  exhibiting  on  section  a  maroon 
or  livid  crimson  colour,  not  unlike  the  muscular  tissue  of  the  mam- 
malian heart,  with  a  smooth,  shining  surface  blotched  by  patches  of 
blood  extravasation.  As  they  grow  the  inflanniiatory  zone  around 
absorbs  the  normal  bone,  whilst  forming  fresh  periosteal  bone  on 
the  surface,  so  that  tlie  tumour  appears  enclosed  in  a  shell,  and  the 
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appearance  of  the  bone  after  maceration  gave  rise  to  the  term  "  spina 
ventosa"  (see  Plate  VI.).  Having  broken  through  the  shell,  the 
tumour  begins  to  spread  amongst  the  muscles,  with  blood  extra- 
vasation. Ultimately  it  will  reach  the  skin  and  fimgate.  Only  after 
a  long  time,  e.g.,  two  years,  does  a  tendency  to  metastasis  occur,  and 
then  only  a  single  tumour  may  arise,  having  the  characters  of  the 
primary  growth. 

There  is  great  tendency  to  myxomatous  degeneration  and  blood 
extravasation.    Indeed  the  whole  tumour  may  become  a  blood  cyst. 


Fig.  47. — Endothelioma.    Photograph  of 'a  section  through  a  parotid  tumour.  Tubules 
are  seen  formed  by  cells  believed  to  be  of  endothelial  origin  filled  with  a  hyalin 
\substance.    The  darker  stained  portions  are  remains  of  the  parotid  gland. 

and  communicating  with  the  blood-vessels,  it  may  pulsate,  and  give 
rise  to  one  form  of  bone  aneurysm. 

For  signs,  diagnosis,  and  treatment,  see  Sarcoma  of  Bone. 

Mixedrcelled  sarcomas. — Chondrosarcoma,  Osteosarcoma,  Myxo- 
sarcoma.— Sarcomas  may  show  in  various  parts  oval,  spindle,  and 
round  cells.  In  addition,  degenerations  may  occur.  Myxomatous 
degeneration  gives  rise  to  cysts  containing  serum,  mucin,  or 
blood.  In  the  case  of  bone  tumours,  cartilage  or  bone  in  the 
tumour  may  possibly  be  derived  from  cartilage  or  bone  cells,  but 
these  forms  may  appear  unconnected  with  bone.  A  hyalin  homo- 
geneous substance  collects  between  and  separates  the  cells,  and  in 
this  ossification  may  follow  ;  or  the  calcification  and  ossificsition  may 
proceed  directly,  as  in  the  normal  formation  of  bone  in  membrane.  In 
other  cases  the  presence  of  a  cartilaginous  substance  points  to  the 
tumour  being  an  endothelioma.    The  presence  of  Cysts,  of  cartilage 
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or  of  bone  in  a  tumour  is  so  far  favourable  as  regards  prognosis,  in 
that  it  shows  that  the  growth  must  have  developed  slowly.  On  the 
other  hand,  the  growing  margin  of  the  tumour  may  exhibit  rapidly- 
dividing  round  cells,  evidence  that  the  tumour  is  increasing  in 
malignancy.  The  presence  of  giant-cells  is  welcomed  as  showing 
that  the  tumour  probably  belongs  to  the  very  favourable  myeloid 
type. 

2.  Partially  organised  sarcomata — the  endothelioma  or  lym- 
phangio-sarcoma  and  hsemangio-sarcoma. — Alveolar  or  tubu- 
lar sarcoma. — xlmongst  the  tumours  generally  resembling  sarcomas 
in  their  clinical  course,  are  some  which,  on  account  of  the  epithelial- 
like  character  of  their  cells,  the  partially  alveolar  arrangement  of 
the  stroma  (Fig.  47),  and  the  peculiarly  variable  appearance  of 
different  sections  taken  from  the  same  tumour,  have  given  rise  to 
much  controversy  as  to  their  classification.  They  are  now  thought 
to  be  derived  from  the  endothelium  of  capillaries  and  lymphatics, 
the  cells  undergoing  various  transformations,  but  giving  rise  to 
tumours  generally  of  a  connective-tissue  sarcomatous  character. 
The  cells,  of  large  size,  are  arranged  in  strands  and  masses,  between 
which  is  formed  a  more  or  less  vascular  connective-tissue  stroma. 

(a)  Lymphangio-sarcoma  or  lymphatic  endothelioma.  —  These 
tumours  develop  from  the  endothelium  of  lymphatic  spaces  and 
lymphatics  in  normal  connective  tissue,  or  from  congenital  malfor 
mations,  moles  and  warts.  They  also  form  serous  surface  tumours 
growing  from  the  dura  and  pia  mater  of  the  brain  and  spinal 
cord,  from  the  pleura  and  peritoneum.  The  endothelium  lining 
subarachnoid  spaces  develops  into  cubical  or  cylindrical  tubular 
masses,  spreading  over  the  surface  and  consisting  of  epithelial- 
like  cells.  The  pleura  and  peritoneum  may  become  thickened  by  a 
development  of  endothelial  cells  which  distend  the  lymph  spaces, 
the  cells  showing  signs  of  rapidly  dividing.  Less  often  it  is  the 
actual  lining  endothelial  cells  of  the  serous,  surface  which  give  rise 
to  the  tumours.  But  it  is  in  the  parotid,  bi-east,  testis,  and  skin 
where  growths  of  this  kind  arise,  and  are  of  especial  surgical  interest. 
The  cells  have  the  features  above  noted  of  rapidly  dividing,  endo- 
thelial cells  forming  in  strands  and  masses.  But  this  is  only  the 
commencement  of  the  tumour.  Between  these  cells  develops  fibrous 
tissue.  The  cotmective-tissue  corpuscles  actively  divide  to  form  a 
stroma  of  spindle-celled  sarcomatous  tissue.  Or  between  the  tubular- 
like  strands  of  cells  collects  a  hyalin  substance,  so  that  it  appears 
to  be  a  secretion  of  these  endothelial  cells,  and  in  this  respect  the 
tumour  much  approaches  the  structure  of  an  adenoma  or  carcinoma. 
By  an  increase  of  this  hyalin  substance  and  a  disappearance  of 
cells  (Fig.  48),  the  hyalin  substance  comes  closely  to  resemble 
cartilage  both  to  the  naked-eye  and  microscopical  examination.  But 
on  closer  inspection  it  is  seen  to  possess  a  more  glistening  white  appear- 
ance than  cartilage  and  to  have  different  micro-chemical  reactions. 
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This  cartilaginous  substance  readily  undergoes  degeneration,  and  so 
cysts  are  developed. 

(b)  Hxmangio-sar comas,  or  vascular  endotheliomata,axe  characterised 
by  developing  from  the  endothelium  of  blood  capillaries ;  spaces  are 
formed  hned  with  cubical  or  cylindrical  endothelial  cells  containing 
blood,  also  new  vessels  are  formed  and  masses  of  cells  come  to 
surround  the  lumen,  whilst  the  new  vessels  grow  in  length,  become 
tortuous,  and  so  have  a  plexiform  arrangement.  Such  tumours  are 
very  vascular,  and  occur  in  the  testis,  kidney,  salivary  glands, 
bones,  brain,  mamma,  thyroid  gland,  skin,  ovary,  liver,  and  form 


Fig.  48. — Endothelioma.  Photograph  of  a  section  through  a  parotid  tumour.  The 
hyalin  niaterial  has  run  together  to  produce  a  substance  formerly  termed  cartilage. 
By  further  degeneration  cystic  spaces  result.  Some  darkly-stained  remnants  of  the 
parotid  are  seen. 

part  of  sacrococcygeal  and  other  teratoid  tumours.  There  is  no 
sharp  line  of  distinction  between  the  Avascular  and  lymphatic 
endothelium,  and  the  same  tumour  may  show  instances  of  each. 

(c)  Gliomas,  melanotic  carcinomas,  and  psavwwmas  have  been 
recently  classified  as  endotheliomas. 

3.  Sarcomas  showing  peculiar  features. — Melanotic  sarcoma. 
— The  tumour  is  peculiar  in  that  its  connective-tissue  cells  contain  pig- 
ment, melanin,  giving  to  the  tumour  a  black  or  greyish- black  appear- 
ance. The  pigment  is  seen  in  the  cells  as  sepia-brown  or  j'ellow-brown 
granules,  or  as  a  diffuse  yellow-brown  staining.  Some  of  the  tumours 
have  the  general  structure  of  a  round- celled  sarcoma,  others  an  alve- 
olar arrangement  and  are  hence  called  by  some  melanotic  carcinoma, 
but  they  ai'e  probably  endotheliomata.    Melanotic  sarcomas  grow  from 
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the  choroid  coat  of  the  eye,  from  pigmented  moles  of  the  skin,  and 
on  the  fingers,  in  which  a  small  dusky  ulcer  iirst  forms.  They  are 
very  common  in  grey  horses,  originating  round  the  anus.  There  is 
a  great  tendency  to  eai-ly  metastasis,  the  secondary  growths  springing 
from  one  or  two  points  in  lymphatic  ghxnds  or  the  liver,  or  from  an 
infinite  number  of  small  points  in  the  skin  or  serous  surfaces. 
When  the  patient  begins  to  suffer  from  cachexia  the  pigment  may 
be  found  in  the  urine.  Treatment. — Free  removal  of  the  eye,  finger, 
or  a  tumour  of  the  skin  by  a  wide  excision ;  but  the  prognosis  is 
unfavourable,  as  the  operation  does  not  prevent  metastases. 

Chloroma  is  a  form  of  small-round-celled  sarcoma,  which  com- 
mences in  the  periosteum  of  the  frontal  and  facial  bones,  is  attended 
by  marked  ansemia  and  increase  of  lymphocytes,  and  quickly  gives 
rise  to  petechise  and  to  metastases.  It  is  so  named  from  the  peculiar 
grass-green  colour  of  the  tumours,  both  primary  and  secondary,  as 
seen  through  the  skin  during  life  and  on  section  after  death  but 
which  fades  on  exposure,  whilst  the  rest  of  the  body  is  not  similarly 
pigmented. 

Psammoma,  or  sand  tumour,  is  a  fibro-sarcoma  growing  in  the 
meninges,  vascular  plexuses,  or  pineal  body,  enclosing  peculiar  con- 
centric grains  of  calcareous  material,  due  to  its  deposition  in  connective 
tissue  and  blood-vessels  which  have  undergone  hyalin  degeneration. 

(B.)  Epithelial  Tumoiirs. 

Epithelial  tumours  are  new  growths  formed  by  the  epithelium 
of  surfaces  and  of  glands,  together  with  vascular  connective  tissue. 
The  connective  tissue  forms  either  a  framework  for  the  covering 
epithelium  or  a  stroma  or  network,  in  the  meshes  and  spaces  of 
which  the  epithelial  cells  are  placed.  They  are  divided  into  the 
benign  tumours  (papillomas,  adenomas),  and  the  malignant  (car- 
cinomas, including  the  epitheliomas).  But  the  two  divisions  are 
not  sharply  distinguished  ;  whilst  the  former  are  circumscribed  and 
produce  no  metastases,  and  the  latter  infiltrate  and  undergo  metas- 
tasis, yet  papillomas  and  adenomas  often  show  a  change  in  the 
rapidity  of  increase  and  extension  of  epithelial  cells  so  as  to  become 
carcinomas. 

Benign  Epithelial  Tumours. 

Papillomata,  warts  and  villous  tumours. — Papillomas  i-esemble 
in  structure  the  papilla)  of  the  skin  and  the  villous  processes  of 
mucous  membranes.  They  have  a  framework  of  connective  tissue 
covered  by  epithelium.  The  papilhe  are  branched  and  higher  than 
normal,  and  the  epitheliiun  is  thicker.  The  connective  tissue 
surrounds  one  or  more  blood-vessels,  a  bi'anch  from  which  passes 
into  each  process  ;  the  epithelium  is  sharply  separated  from  the 
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connective  tissue,  into  which  it  does  not  penetrate.  These  growths 
are  broad-based  or  sessile  on  the  one  hand,  or  pedunculated  and 
much  branched  on  the  other.  They  are  liable  to  ulcerate  and 
bleed,  and  may,  in  older  people  especially,  be  gradually  transformed 
into  carcinomata  by  the  epithelium  growing  downwards  into  the 
connective  tissue. 

Clinical  varieties. —  Warts. — There  is  a  difficulty  in  drawing  a 
line  of  distinction  between  warts  which  are  new  growths  and  warts 
of  inflammatory  origin.  Ichthyotic  warts  are  met  with  in  childhood, 
congenital  in  origin ;    senile  warts,   verruca   senilis,  arise  in  old 


Fi8.  49. — Papilloma.  Photograph  of  a  vertical  section  through  a  papilloma  of  the 
rectum.  The  peduncle  has  a  stem  of  delicate  siibraucous  connective  tissue,  in 
which  the  blood-vessels  run,  which  divides  into  numerous  branches,  all  covered 
by  columnar-celled  epithelium,  and  passing  over  without  any  distinct  line  of 
separation  into  the  normal  mucous  membrane  as  seen  to  the  left. 

people.  They  consist  of  papilla;,  much  increased  in  height,  covered 
by  epithelium,  of  which  the  corneous  layers  have  become  of  marked 
thickness.  The  soft,  fleshy,  congenital  warts  are  covered  with  skin 
under  which  are  masses  of  epithelioid  or  endothelial  cells  (see 
Lymphangioma  hypertroiThicum).  Papillomas  of  mucous  membranes 
are  broad-based  or  sessile,  and  generally  ai-ise  in  the  larynx,  nose, 
kidney,  rectum  and  bladder.  In  the  rectum  and  bladder,  in  the 
dilated  ducts  of  the  breast,  and  in  the  interior  of  cysts,  they  are 
generally  pedunculated.  They  may  tiien  form  delicate  branching 
growths,  called,  from  their  resemblance  to  the  villi  of  the  chorion, 
villous  t>nno\u-s.  In  other  cases  they  may  form  a  lobulated  mass 
like  a  cauliflower,  as  when  growing  from  the  penis  or  ovary.  The 
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pedicle  in  such  (Fig.  49)  consists  of  submucous  connective  tissue  in 
the  middle  of  which  runs  a  blood-vessel,  covered  by  normal  epithelium 
columnar  or  stratified. 

Many  forms  of  warts  are  not  really  tumours,  but  the  result  of 
inflammation.  Infectious  papillomata  are  common  on  the  hands  of 
unhealthy  children,  and  are  easily  inoculable.  Condylomata  or 
mucous  tubercles  are  flat  elevations  of  epithelium  and  connective 
tissue,  infiltrated  by  inflammatory  cells.  They  rapidly  develop  in 
the  course  of  secondary  syphilis  at  the  junctions  of  skin  and  mucous 
membrane  about  the  genitals,  anus,  and  mouth.  Instead  of  "  mucous 
tubercles,"  the  term  "  mucous  patches "  should  be  used.  The 
mucovis  secretion  of  condylomata  is  a  ready  source  of  syphilitic 
infection.  GonoiThceal  warts  are  inflammatory  hypertrophies  of 
simple  and  compound  papillae  occurring  on  the  skin  and  margin  of 
the  mucous  membrane  of  the  genitals.  They  diff"er  from  condylomata 
in  being  pointed.  They  are  a  source  both  of  gonorrhoeal  infection 
and  of  similar  warts.  Inflammatory  warts  of  a  like  kind  occur  on 
the  penis  of  dogs  and  in  the  vagina  of  bitches,  being  transmitted  by 
direct  inoculation.  These  infective  papillomata  of  inflammatory  origin 
spontaneously  disappear,  but  this  may  be  hastened  by  astringent 
applications,  or  a  caustic,  or  the  cautery. 

Papillomata  are  produced  in  the  gall-bladder,  kidneys  and  bladder 
by  stones  or  by  a  foreign  body,  and  ultimately  may  become  malignant. 

Treatment. — True  papillomata  must  in  all  cases  be  completely 
removed  by  cutting  widely  through  the  skin,  or  mucous  membrane, 
and  the  connective  tissue  around  and  below  the  pedicle.  It  is  not 
enough  to  cut  through  the  pedicle  or  even  to  shave  it  off  level,  for 
recurrence  follows.  The  central  artery  may  require  a  ligature.  In 
this  way  doubtful  cases,  otherwise  tending  to  cancer,  may  be  cui'ed. 

Adenomata  or  glandular  tumours. — ^(feno??iata  foi"m  circum- 
scribed, mainly  encapsuled,  growths  in  the  skin,  mucous  membranes 
or  glands.  They  do  not  infiltrate  nor  form  metastases,  therefore 
they  are  regarded  as  benign  tumours.  They  are  characterised  by 
a  new  formation  of  glandular  structure  from  pre-existing  gland 
tissue,  but  they  do  not  form  true  ducts,  nor  secrete.  They  are 
divided,  according  to  the  glands  in  which  they  grow,  into  the  acinous 
variety,  consisting  of  groups  of  acini,  lined  with  spheroidal  epithelium 
communicating  with  one  another,  and  into  the  tubular  variety,  in 
which  the  epithelium  is  more  columnar.  They  possess  a  connective- 
tissue  stroma,  partly  of  pre-existing,  partly  of  newly  formed  material. 

Adenomata  arise  sometimes  in  normal,  sometimes  in  malformed 
glands,  sometimes  in  glands  previously  diseased  by  inflannnation, 
a  cirrliotic  liver,  a  granular  kidney,  an  ovary  with  scars  ;  sometimes 
they  are  derived  from  fretal  remnants. 

Clinical  varieties. — TuJndar  adenomas  occur  in  mucous  membranes 
and  tubular  glands,  such  as  those  of  the  intestine  and  uterus ;  also 
in  the  ducts  of  tlie  breast,  liver  and  kidneys,  or  ovary.  Tliey 
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consist  of  simple  and  branched  cylindrical  tubes  lined  with  cylin- 
drical or  cubical  epithelium,  forming  tumours  varying  in  size  from 
a  pea  to  a  fist.  By  projecting  above  the  surface  they  come  to 
resemble  papillary  growths  and  polypi. 

Acinous  or  alveolar  adenomas  arise  in  glands,  such  as  the  breast, 
the  thyroid  and  sebaceous  glands.  A  number  of  grape-like  acini 
are  connected  by  a  duct-like  channel.  The  papuliferous  adenoma 
is  formed  by  papillomatous  growths  projecting  into  the  alveolar 
spaces  and  filling  them  with  intra-cystic  growths.  If  the  connective- 
tissue  stroma  is  well  developed,  the  tumour  may  be  hard  and  form 
a  fibro-adenoma  around  the  canaliculi  in  the  breast,  or  it  may  be 


Fig.  50. — Fibro-adenoraa.  Pliotograijli  of  a  section  tlirough  an  enlarged  prostate. 
Alveoli,  which  are  distended  owing  to  obstruction  of  ducts,  are  surrounded  by  an 
increased  amount  of  inter-alveolar  fibrous  tissue. 

soft  and  vascular  in  the  thyroid  gland.  The  connective  tissue  may 
undergo  myxomatous  degeneration,  myxo-adenoma,  or  cysts  may 
develop  in  it,  cysto-adenoma  (see  Cysts,  p.  159). 

Adenomas  cannot  be  sharply  differentiated  from  carcinomas.  The 
cancerous  character  of  an  adenomatous  tumovir  is  recognised  by 
marked  epithelial  proliferation  and '  infiltration.  Thus,  in  the 
intestine  a  tubular  growth  of  a  single  layer  of  columnar  epithelium, 
when  it  infiltrates  the  connective  tissue  and  muscular  wall,  is 
recognised  as  carcinoma.  But  there  may  be  marked  epithelial 
proliferation  in  the  case  of  adenomas  of  the  breast  and  utenis, 
without  for  some  time  penetration  of  the  basement  membrane  and 
infiltration  of  the  connective  tissue. 
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Malignant  Epithelial  Tumours. 

Carcinomata. — Carcinomas  are  composed  of  epithelial  cells  sur- 
rounded by  a  connective  tissiie  arranged  more  or  less  like  alveoli, 
and  are  characterised  by  infiltrating  indefinitely  beyond  the  tissue  in 
which  they  originate  and  by  forming  metastatic  growths  in  distant 
organs.  The  alveolar  arrangement  shows  some  resemblances  to  the 
normal  structure  in  which  the  growth  arises,  and  the  cells  of  the 
cancer  may  still  contain  secreted  materials,  yet  the  arrangement  of 
the  alveoli  is  abnormal,  no  ducts  are  formed,  the  epithelial  cells 
are  out  of  place,  and  there  is  no  regular  secretion.    A  mammary 


Fig.  51. — Carcinoma  developing  from  an  adenoma.  Photograph  of  a  section  through 
a  cancer  of  the  breast,  which  had  developed  from  an  adenoma.  Remains  of  the 
breast  tissue  are  seen,  from  which  rapidly-dividing  spheroidal  cells  have  invaded 
the  connective-tissue  stroma. 

carcinoma  shows  resemblance  to  the  normal  breast  structure,  and  a 
milky  juice  can  be  squeezed  out  from  the  tumour.  Gastric  and 
pancreatic  carcinomas  have  resemblances  to  the  normal  structure  of 
the  stomach  and  pancreas  respectively,  and  their  cell  masses  contain 
peptic  and  tryptic  ferments,  which  prove  active  in  an  artificial  diges- 
tion mixture.  Carcinoma  of  the  thyroid  resembles  the  normal  gland, 
and  cachexia  strumipriva  having  supervened  upon  the  excision  of  the 
whole  gland,  the  development  of  metastatic  growths  with  the 
structure  of  the  primary  tumour  has  then  been  followed  by  a 
disappearance  of  the  cachexia. 

General  origin. — Carcinomata  arise  from  the  proliferation  of  pre- 
existing epithelium  in  connection  with  :  1 .  Skin,  mucous  membrane, 
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and  glands,  apparently  unaltered  before  the  commencement  of  the 
carcinoma;  2.  Skin,  mucous  membrane,  and  glands,  previously 
altered  by  inflammation ;  3.  Previously-existing  benign  growths, 
adenomas,  papillomas,  cysts ;  4.  Remnants  of  foetal  structures  and 
misplaced  epithelial  masses ;  5 .  Epithelial  cells  of  the  chorion  and 
placenta. 

The  epithelial  cells  are  descended  from  epiderm  or  epiblast,  and 
hypoderm  or  hypoblast,  but  also  from  mesoderm  in  the  case  of  the 
ovary,  uterus  and  tubes,  kidney,  bladder,  prostate  and  suprarenal 
capsule. 

General  development. — The  epithelium  commences  to  proliferate 


Fia.  52. — Spheroidal-celled  carcinoma,  spreading  by  the  lymphatics.  Photograph  of 
a  section  through  the  pectoralis  aponeurosis  midway  between  the  breast,  enlarged 
by  carcinoma,  and  the  axilla.  Rows  of  rapidly-dividing  spheroidal  cells  fill  the 
lymph  spaces. 

so  as  to  form  more  layers  than  normal,  although  this  may  happen 
without  the  disease  being  malignant,  as  in  the  case  of  a  papilloma  or 
adenoma  or  even  of  chronic  inflammation.  The  characteristic  com- 
mencement of  carcinoma  is  the  breaking  through  the  wall  of  the 
alveolus  or  duct,  or  the  basement  membrane  of  the  skin  or  mucous 
membrane,  and  the  invasion  by  the  epithelial  cells  of  the  surround- 
ing and  underlying  connective  tissue.  These  epithelial  cells,  now  out 
of  place  in  the  connective  tissue  (Fig.  51),  continue  to  proliferate, 
forming  spherical  or  oval,  or  tubular  or  flask-shaped  masses.  They 
may  be  arranged  around  a  cavity  like  an  alveolus,  or  as  if  lining 
a  tube,  or  in  concentric  layers  to  form  cell-nests.  They  soon 
break  into  the  lymphatic  spaces,  Avhere  they  form  thrombi,  grow 
along  the  lymphatics  (Fig.  52),  or  are  carried,  like  emboli,  to  the 
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neighbouring  lymphatic  gland.  The  epithelial  cells  develop,  follow- 
ing as  their  type  the  epithelium  from  which  they  spring.  Around 
the  growing  margin  of  the  epithelial  mass  is  set  up  inflammation ; 
a  small-celled  infiltration  precedes  the  growth,  some  cells  being 
leucocytes ;  others  are  fibroblasts  from  which  a  variable  amount  of 
connective-tissue  stroma  is  developed,  enclosing  the  epithelial  cells. 
Blood-vessels  run  in  this  stroma,  and  are  numerous  in  the  rapidly- 
growing  tumours.  Where  the  fibrous  stroma  is  in  excess  they  are 
few,  and  may  become  obliterated  later  on,  and  so  lead  to  degeneration. 
Meanwhile  the  invaded  tissue  disappears  before  the  epithelial  growth 
and  the  surrounding  inflammatory  zone,  none  of  it  remaining ;  even 
the  more  resisting  tissues,  such  as  bone  and  cartilage,  are  rapidly 
eroded. 

A  naked-eye  section  of  a  carcinoma  gives  an  appearance  varying 
between  a  densely-fibrous  non-vascular  growth  and  a  soft  vascular 
brain-like  or  medullary  structure.  From  the  surface  of  the  section 
can  be  scraped  a  juice  showing  epithelial  cells  more  or  less  degene- 
rating. No  sharp  line  of  demarcation  or  capsule  limits  the  tumour 
from  the  surrounding  healthy  tissue,  nor  is  the  boundary  a  regularly 
curved  outline.  The  growth  must  be  considered  to  extend  for  at 
least  a  quarter  to  half  an  inch  (1 — 2  cm.)  into  the  apparently  quite 
healthy  tissues,  and  often  much  more. 

On  the  surface  of  the  skin  or  mucous  membrane,  the  gi'owth  may 
present  a  spongy,  papillary,  polypoid,  cauliflower-like  appearance,  but 
this  is  combined  with  an  infiltration  of  the  tissues  around  its  base. 

Degeneration. — Carcinomas  of  the  skin  and  mucous  surfaces,  and 
those  which  reach  the  surface  from  the  depth,  ulcerate  and  fungate, 
whilst  suppuration  extends  into  the  deeper  part.  Rapid  destruction 
goes  on,  with  htemorrhages,  and  the  patient  sufiiers  from  septic 
absorption.  Both  clinically  and  microscopically  the  inflammation 
may  obscure  the  signs  of  the  new  growth  and  render  the  diagnosis 
difiicult. 

Fibrous  degeneration,  and  even  calcification,  may  occur  in  slow- 
growing  or  scirrhous  cancers.  In  other  cases,  owing  to  the  diminu- 
tion of  the  blood-supply,  a  myxomatous,  colloid,  hyalin  or  gelatin iform 
degeneration  occurs.  The  epithelial  cells  swell  up  from  the  formation 
of  mucin  or  a  mucin-like  body,  become  vacuolated,  or  replaced  by  a 
glistening,  semi-translucent,  jelly-like  or  semi-fluid  substance,  whitish 
or  brownish — hence  the  term  colloid  ;  but  the  substance  is  not  appa- 
rently the  same  as  the  thyroid-gland  secretion.  This  fluid  presses 
the  cells  to  one  side,  or  tlie  cells  disappear  leaving  their  nuclei,  or 
a  reticular  formation  develops  by  the  cells  being  separated  from  one 
another.  Cysts  form,  especially  in  the  case  of  the  ovary.  This 
myxomatous  or  colloid  degeneration  is  common  in  cancers  of  the 
stomach  and  intestinal  tract,  omentum  and  ovary,  and  occasionally 
in  those  of  the  breast. 

Carcinovia  in  lymphatic  glands. — Epithelial  cells  broken  off  from 
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the  primary  cancer  reach  the  neighbouring  lymphatic  glands,  and 
being  there  arrested  in  the  lymph  sinuses,  begin  to  rapidly  pro- 
liferate, so  that  from  one  or  several  foci  the  whole  gland  is  replaced 
by  carcinoma  (Fig.  53),  Then  the  capsule  is  broken  through,  and 
the  growth  spreads  into  the  neighbouring  connective  tissue,  where, 
meeting  similar  processes  from  neighbouring  glands,  the  whole 
becomes  matted  together  into  a  diffuse  mass,  which  later  extends 
and  invades  neighbouring  important  structures,  such  as  large  vessels, 
or  reaching  the  skin,  ulcerates  and  f  ungates. 

Metastases  or  secondary  groivths. — Tumours  corresponding  in 
structure  and  general  characters  with  the  primary  growth  appear 


Fie.  53. — Carcinoma  developing  in  a  lymphatic  gland.  Photograpb  of  a  section 
through  an  axillary  gland  removed  with  a  cancer  of  the  breast.  Rapidly-dividing 
spheroidal  cells  fill  the  lymph  sinus,  and  are  beginning  to  invade  the  cortex  of  the 
lymphatic  gland,  likewise  its  capsule,  which  is  also  intiltrated  by  leucocytes. 

in  internal  organs  such  as  the  lungs,  liver,  bones,  or  on  distant  points 
of  the  skin,  less  commonly  of  mucous  membrane.  They  may  appear 
singly,  but  generally  are  multiple.  It  has  been  shown  experiment- 
ally that,  by  crushing,  cells  such  as  those  of  the  liver,  bone-marrow 
and  placenta'may  get  into  the  circulation  and  be  carried  to  some  distant 
part.  Metastasis  takes  place  especially  through  the  lymphatics,  by 
■way  of  the  neighbouring  lymphatic  glands;  but  carcinomas,  espe- 
cially the  more  malignant  sorts,  also  break  into  veins,  and  so  reach  the 
circulation  directly.  Whilst  sometimes  the  growth  extends  by  direct 
continuity,  yet  in  most  cases  the  epithelial  cells,  like  emboli,  pass 
throuo-h  long  distances  of  the  lymphatic  circulation,  the  thoracic 
duct,  the  pulmonary  circulation,  and  far  along  the  arteries,  before 
being  arrested     The  immediate  cause  of  the  arrest  which  gives 
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rise  to  the  metastatic  growth  is  unknown.  Generally,  the  secondary- 
tumour  grows  from  a  centre  by  extension  in  all  directions,  but 
occasioxially  may  be  more  or  less  a  diffuse  infiltration^ 

General  course  of  carcinoma, — The  patient  may  suffer  little  or 
nothing  at  all  in  the  early  stages  of  a  primary  growth.  This  is  so 
often  the  case  that  it  presents  the  greatest  obstacle  to  early  and 
timely  removal,  in  that  the  growth  is  unnoticed  until  too  late  for  a 
cure.  If  on  the  surface,  the  tumour  may  be  noticed  by  chance  or 
by  a  slight  pain.  The  more  deep-seated  the  tumour  the  longer  may 
it  escape  recognition.  When  some  special  symptom  is  set  up,  such 
as  obstruction  in  carcinoma  of  the  alimentary  canal,  the  growth 
has  been  without  doubt  present  for  many  months,  and  is  often  too 
extensive  for  removal.  Even  when  attention  has  been  drawn  to  the 
part,  by  chronic  inflammation  in  the  case  of  the  tongue  or  cervix 
uteri,  it  is  difficult  for  some  time  to  be  sure  that  carcinoma  has 
supervened. 

Whilst  it  is  generally  the  case  that  carcinoma  causes  no  marked 
symptoms  until  either  metastases  form  or  ulceration  and  septic 
absorption  occur,  yet  the  primary  growth,  the  extension  in  lymphatic 
glands,  or  the  metastatic  growth,  may  give  rise  to  some  complication, 
such  as  intestinal,  portal,  biliary,  or  urinary  obstruction,  to  spontaneous 
fractures  of  bones,  to  haemorrhages  on  surfaces,  cutaneous  or  mucous, 
or  into  serous  cavities ;  or  to  pain  either  by  involving  some  special 
nerve  or  by  general  infiltration  in  a  sensitive  part.  As  soon  as 
septic  absorption  occurs  there  commences  the  rapid  impairment  of 
health  known  as  cancerous  cachexia,  i.e.,  septic  anaemia  with  rapid 
wasting  sets  in.  The  skin  becomes  sallow,  has  an  earthy  look, 
minute  angiomata  or  spider  nsevi  appear,  the  face  is  careworn  and 
anxious,  the  body  emaciates,  the  strength  fails,  and  the  patient  dies 
exhausted. 

Anomalies  in  the  clinical  course  of  malignant  disease. — Malignant 
disease  usually   pursues   a  steady  course  towards  a  fatal  issue  ; 
exceptionally,  however,  it  behaves  in  quite  an  anomalous  manner. 
Thus  it  may  spontaneously  disappear  by  a  process  of  atrophy  and 
absorption,  leaving  behind  merely  inflammatory  scar-tissue,  or  it  may 
become  quiescent  or  shrink  for  a  time,  and  after  a  while  begin  to 
grow  again.    Further,  after  the  removal  of  the  primary  disease 
although  it  is  the  rule,  if  it  recur,  for  it  to  do  so  quickly  either  in 
the  scar,  neighbouring  glands,  or  internal  organs,  yet  occasionally 
there  is  no  return  for  long  periods,  such  as  nine  years  in  the  lai-ynx, 
and  fifteen  to  thirty  in  the  breast.    Hence,  the  dictum  that  if  there 
is  no  recurrence  after  three  years  a  cure  may  be  claimed,  must 
be  accepted  with  reservation.     Again,  although  it  is  usual  for  a 
recurrent  growth  to  have  the  same  structm-e  and  run  a  similar 
course  as  that  of  the  primary  disease,  at  times  it  may  have  a  different 
structure,  or  may  be  merely  of  the  nature  of  an  inflammatory  new 
formation  ;  and  even  when  the  microscope  has  shown  it  to  have  a 
w.  10 
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malignant  character,  it  may  yet  suddenly  cease  to  grow  or  undergo 
atrophy  and  disappear.  Nor  must  it  be  forgotten  that  clmical 
observations  are  sometimes  at  variance  with  microscopic  exammations  ; 
where  this  occurs  the  former  are  the  more  trustworthy,  owing  to  the 
number  of  fallacies  connected  with  the  latter.  Such  anomalies  m 
the  clinical  course  justify  to  a  certain  extent  a  surgeon  m  not 
committing  himself  too  absolutely  to  the  diagnosis  of  cancer  m  the 
patient's  hearing,  although  they  are  too  infrequent  to  mfluence  his 


Fia.  54.— Hard  spheroidal-celled  or  scirrhous  carcinoma.    Photograph  of  a 
section  through  a  cancer  of  the  breast. 

practice.  They  may  also  account  for  some  of  the  successes  claimed 
for  the  so-called  cancer  cures. 

Varieties  of  carcinomata.— The  carcinomata  are  divided  into 
four  classes,  in  accordance  with  the  shape  of  the  epithelial  cells  and 
their  structural  arrangement : —  „       i  n^^ 

1  Spheroidal-celled  or  acinous  carcinomata ;  2,  Columnar-celled 
or  tubular  carcinomata ;  3,  Squamous-celled  carcinomata,  in  relation 
to  which  the  term  epithelioma  is  more  particularly  used  ;  and, 

f1pLV;!^dal-ceUed  or  acinous  carcinomata.-The  epithelial 
cells  are  spheroidal  in  shape,  growing  in  connection  with  racemose 
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glands,  the  character  of  the  epithelial  cells  and  the  acinous  arrange- 
ment of  the  particular  gland  being  retained  by  the  primary  and 
secondary  growths,  although  in  an  atypical  fashion.  They  vary 
pathologically  according  to  the  amount  of  fibrous  stroma,  and 
clinically  according  to  the  rate  of  their  course. 

(a)  The  scirrhoxis  or  hard  spheroidal-celled  carcinomata  exhibit  a 
large  amount  of  fibrous  stroma  (Fig.  54),  which  may  be  in  such 
quantity  in  the  centre  of  the  growth  that  the  latter  appears  to 
consist  of  little  else,  except  for  a  few  cells  between  the  fibres,  some 
of  which  may  be  undergoing  fatty  degeneration.  But  at  the  growing 
margin  the  acinous  structure  is  more  apparent,  and  an  epithelial 


Fig.  55. — Soft  spheroidal-celled  carcinoma.  Photograph  of  a  section  through  a 
rapidly-growing  cancer  of  the  breast.  There  is  but  little  fibrous  stroma.  The  cells 
are  swollen  from  commencing  colloid  degeneration,  some  have  degenerated,  and  the 
nuclei  are  agglomerated.  Other  cells  .show  irregular  divisions  of  nuclei,  appearances 
which  have  sometimes  been  supposed  to  indicate  parasites. 

invasion  of  the  surrounding  tissues,  preceded  by  a  small  cell  infiltra- 
tion, is  seen  in  progress.  Clinically  such  tumours  are  hard  and 
nodular ;  in  consequence  of  the  shrinking  of  the  fibrous  tissue 
there  is  puckering  of  the  skin,  or  constriction  of  surrounding  parts ; 
hence  the  nipple  is  retracted  in  scirrhus  of  the  breast.  On  section 
the  tissue  creaks  under  the  knife,  and  the  section  appears  concave. 
Such  tumours  generally  grow  slowly,  so  tliat  the  primary  growth 
remains  small,  and  in  the  extreme  form  of  atrophic  scirrhus  may 
become  almost  stationary  or  even  get  less  by  fatty  degeneration. 
But  the  slowness  of  development  of  the  primary  growth  does  not 
^PP'y  to  lymphatic  and  secondary  infection.  Ljnnphatic  glands, 
although  not  markedly  enlarged,  are  found  when  exposed  to  be 
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very  hard,  shotty,  owing  to  infiltration,  and  metastases  of  a  similar 
character  develop  in  the  liver,  bones,  etc.,  and  cause  death  at  an 
early  date.  Exceptionally,  however,  the  lymphatic  infection  and  the 
development  of  metastases  are  indefinitely  delayed.  If  the  tumours 
reach  the  surface  they  form  chronic  ulcers  with  indurated  edges  and 
a  base  composed  of  the  new  growth  covered  by  granulation  cells, 
giving  rise  to  a  few  pus  corpuscles  and  a  sanious,  thin  discharge. 

(b)  The  encephaloid,  medullar^/,  or  soft  spheroidal-celled  carcitw- 
mata  (Fig.  55)  show  a  scanty  amount  of  very  vascular  fibrous 
stroma ;  the  cells  in  the  large  alveolar  spaces  are  in  several  layers 
At  the  margin  the  epithelial  cells  are  proliferating  rapidly  and 
spreading  into  the  surrounding  tissue,  which  disappears  before  the 
invasion,  whilst  there  is  no  marked  inflammatory  zone.    The  tumours 
are  soft,  elastic,  semi-fluctuating ;  the  surface  of  a  section  appears 
greyish  or  creamy-white  blotched  with  blood  ;  hence  arises  the  name 
encephaloid,  brain-like,  or  medullary,  marrow-like.     Towards  the 
centre  the  substance  is  liable  to  fatty  degeneration,  so  that  it 
becomes  almost  difiluent,  and  heemorrhagic  extravasations  from  the 
giving  way  of  blood-vessels  are  frequent.    These  tumours  quickly 
tend  to  fungate,  suppurate,  give  rise  to  hsemorrhages,  and  also  to  a 
foul  discharge.    Generally  they  grow  rapidly,  spreading  to  the  sur- 
rounding parts,  infecting  lymphatic  glands  and  the  suiTOunding 
connective  tissue,  forming  an  ill-defined  mass  which  qmckly  breaks 
down.    Metastases  rapidly  develop  in  the  lungs  and  hver  from 

numerous  foci.  "  i.  i  -j  ^ff 

Between  the  scirrhous  or  hard  variety  and  the  encephaloid  or  sott, 
there  is  no  hard-and-fast  line  to  be  drawn  in  practice,  and  the 
characters  of  individual  cases  make  it  often  impossible  to  classify 
the  tumour  in  one  category  or  the  other.  In  the  case  of  the  breast 
definite  instances  of  scirrhous  or  encephaloid  cancer  are  common  ;  this 
is  not  so  in  other  parts.  Even  in  the  breast  a  primary  scirrhus 
may  give  rise  to  soft  rapidly-growing  metastases. 

2   Columnar-ceUed  or  tubular  carcinomata.— The  epithehal 
cells  are  columnar  or  cylindrical,  growing  from  f  "-J^'-^^^f  ^^^ll"^' 
tubular  glands,  and  the  ducts  of  racemose  glands  (Fig.  5b).  iliey 
consist  of  irregular  tubes  lined  with  columnar  epit^ielium     In  the 
more  slowly  growing  there  is  a  regularly-arranged,  smgle  row  of 
distinctly  columnar  cells  enclosing  a  central  lumen  ;  in  the  more 
rapidly  growing,  several  layers  of  more  cubical,  or  almost  spheroidal 
cells  nearly  oi  quite  fill  the  central  space.    Around  the  epithelial 
cells  is  an  alveolar  arrangement  of  fibrous  tissue,  which  may  be  very 
small  in  amount  in  the  soft  varieties,  or  marked  m  «t  a^  ° 
annular  carcinomas  of  the  intestinal  tract,  or  there  is  diffuse  mfiltia- 
Tn  nd  thickening,  as  in  the  wall  of  the  stomach  winch  ha.  be^^^^ 
rommred  to  that  of  a  leathern  bottle.    Papillary  or  cauhfloNver-hke 
•    ouTgrowtb  are  met  with  in  the  villous  tumours  of  the  rectum  and 
bSr  and  papillary  outgrowths  into  dilated  ducts  are  seen  in 
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duct  cancer  of  the  breast.  These  growths  rapidly  break  down,  giving 
rise  to  haemorrhages  and  a  foul  discharge. 

On  the  whole,  the  primary  growth  remains  a  local  disease  longer 
than  the  spheroidal-celled  acinous  carcinoma,  the  lymphatic  glands 
are  not  so  soon  infected,  metastases  form  later,  and  are  fewer 
in  number.  Thus  duct  cancer  of  the  breast  is  a  much  more 
favourable,  although  a  rarer,  growth  than  scirrhus. 

Cancers  of  the  rectum,  and  intestine  are  also  favourable, 
and  lend  themselves  to  removal  in  older  patients,  but  in  patients 
below  forty  they  are  very  malignant.    Extreme  malignancy  nearly 


FiQ.  56. — Columnar-celled,  or  cylindrical  or  tubular  carcinoma.  Photograph 
through  a  section  of  carcinoma  of  the  rectum.  One  or  more  rows  of  columnar 
cells  enclose  a  lumen  and  form  tubular  masses  surrounded  by  an  alveolar  arrange- 
ment of  fibrous-tissue  stroma. 

always  marks  the  course  of  a  cancer  of  the  pancreas.  Complications 
in  connection  with  the  primary  growth  are  frequent — pyloric, 
biliary,  intestinal  and  pancreatic  obstruction,  ulceration,  and 
hsGmorrhage  from  the  bladder  and  rectum — and  these  along  with 
septic  infection  are  frequently  the  cause  of  death,  before  the 
lymphatic  glands  are  markedly  infected  or  metastases  have  developed. 
Occasionally  a  secondary  growth  comes  into  prominence,  whilst  the 
primary  growth  escapes  notice,  so  that  a  malignant  mass  in  a 
bone  is  found  to  present  the  peculiar  structure  of  an  intestinal 
carcinoma. 

Carcinoma  of  the  Chorion.  Decidiioma. — Hydatid  moles  arise  in  the 
uterus  from  myxomatous  degeneration  of  tlie  chorionic  or  placental 
villi,  causing  them  to  swell  up  into  small  cystic  bodies  united  by 
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delicate  connective  tissue  like  a  mass  of  grapes.  The  villi  show,  in 
addition,  a  certain  amount  of  proliferation.  These  ectodermal  cells 
of  the  chorionic  and  placental  villi,  especially  the  cells  of  the  syncytium 
in  the  neighbourhood  of  the  attachment  to  the  uterine  wall,  may 
proliferate  and  grow  into  the  blood  spaces  forming  thrombi,  invade 
and  replace  the  entire  wall  by  a  most  rapid  carcinomatous  new 
growth,  and  then  give  rise  to  metastases. 

3.  Squamous-celled  carcinomata,  especially  called  epithelio- 
mata. — These  are  characterised  by  being  composed  of  cells  resembling 
stratified  epithelium,  and  grow  from  the  skin  and  mucous  membranes 
covered  by  stratified  squamous  epithelium,  and  from  similar  epithe- 
lium lining  dermoid  cysts  and  other  epithelial  remnants,  and  are  more 


especially  common  in  the  neighbourhood  of  the  junctions  of  skin  and 
mucous  membrane,  as  the  result  of  chronic  irritation.  The  cells  of 
the  rete  Malpighii,  especially  those  lying  between  the  papillae,  grow 
downwards  as  flask-shaped  processes  into  the  underlying  connec- 
tive tissue  (Fig.  57).  In  chronic  irritation  the  papilla;  are  often 
much  elongated,  and  the  interpapillary  processes  descend  further,  but 
there  is  no  actual  invasion  of  the  connective  tissue  {Diseases  of  the 
Tongue).  In  squamous-celled  carcinoma  the  flask-shape  down-growths 
branch  and  give  off  isolated  clumps  and  masses  of  epithelial  cells 
amongst  the  connective  tissue,  or  the  masses  of  epithelial  cells  follow 
the  lymphatic  channels  and  become  moulded  into  tubular  masses,  or 
in  rows  of  cells  between  muscle  fibres.  The  cancer  cells  become  sur- 
rounded by  a  small-celled  infiltration,  some  cells  leucocytes,  others 
fibroblasts  from  which  the  new  fibrous  tissue  arises. 

Epithelial  cell-^iests  (Fig.  58).— Tliere  aCre  found,  both  m  the 
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epithelial  down-growths  and  in  the  epithelial  islets  and  tubular  masses 
developing  beneath  the  epithelium,  collections  of  cells  arranged 
concentrically,  like  the  layers  of  an  onion,  or  like  the  balls  or  boxes, 
one  within  another,  made  by  the  Chinese.  An  excessive  formation 
of  corneous  cells  takes  place  towards  the  centre  of  a  sphere,  instead 
of  as  usual  towards  a  surface.  Thus  the  cells  nearest  the  centre 
are  the  most  scale-like  and  compressed,  the  outer  ones  polyhedral  or 
cubical,  and  the  most  external  of  all  cylindrical,  like  the  cells  of  the 


Fia.  58. — Epithelial  cell-nests  or  pearls.  PhotograpL  of  a  section  through  an  epithe- 
lioma. A  fully-developed,  cell-nest  is  seen  in  the  centre,  and  around  are  several 
others  less  advanced,  the  epithelial  cells  showing  kerato-hyalin  changes. 

rete  Malpighii.  The  polyhedral  or  cubical  cells  show  granules  of 
keratin  like  the  stratum  granulosum ;  the  scale-like  cells  result  from 
a  further  kerato-hyalin  change  of  the  albumin,  causing  the  cells  to 
stain  deeply  with  a  ground  stain  like  fuchsin,  whilst  the  logwood 
staining  of  the  nuclei  is  lessened.  The  centre  of  these  epithelial 
nests  or  pearls  may  come  to  consist  of  a  glistening,  concentrically 
striated,  or  homogeneous  mass,  devoid  of  nuclei,  of  a  horny 
character.  These  cell-nests,  or  horny  epithelial  pearls,  ai-e  not, 
however,  necessarily  found  in  squamous-celled  carcinoma,  and 
similar   bodies  may  be  seen  in  other  conditions  in  connection 
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witli  normal  skin,  in  stratified  epithelium  of  mucous  membranes,  in 
the  tonsils,  and  non-malignant  scars,  and  even  in  papillomas,  but  then 
always  in  direct  connection  with  the  surface  epithelium.  From  this 
it  follows,  that  it  is  not  essential  for  cell-nests  to  be  found  in 
scrapings  or  small  pieces  in  order  to  diagnose  epithelioma,  and 
conversely,  the  finding  of  a  cell-nest  does  not  prove  that  squamous- 
celled  carcinoma  is  developing  in  the  tissue  examined. 

Cholesteatomatous  or  pearl  ttwiours  are  characterised  by  glistening 
white  pearl-like  masses  consisting  of  epithelial  scales,  concentrically 
arranged,  and  often  containing  cholesterin,  and  are  chiefly  found  in 
connection  with  the  middle  ear.  They  arise  either  out  of  stratified, 
epithelial  cells,  displaced  there  during  development,  or  more  gene- 
rally by  an  invasion  of  the  middle  ear  from  the  auditory  meatus, 
through  a  perforation  in  the  drum,  as  a  result  of  chronic  in- 
flammation. 

Besides  growing  downwards,  a  squamous-celled  carcinoma  also 
proliferates  on  the  surface  with  the  formation  of  a  papillated  or 
warty  surface  ;  or  it  may  grow  from  an  akeady  existing  papilloma, 
by  the  cells  of  the  latter  rapidly  proliferating  to  form  several 
layers,  and  then  growing  downwards  into  the  connective  tissue 
beneath.  The  surface  of  an  epithelioma  quickly  ulcerates  and  breaks 
down,  forming  an  ulcer  covered  by  granulation  tissue,  but  its  base 
and  margins  are  composed  of  carcinoma. 

In  chronic  inflammation  of  an  epithelial  surface  there  may  be 
excessive  thickening  of  the  epithelium,  leucokeratosis  or  leucoplakia 
of  the  tongue,  but  all  the  changes  for  a  time  go  on  above  the  con- 
nective tissue,  which  is  only  infiltrated  by  leucocytes.  The  papillte 
may  be  elongated  upwards  and  downwards,  but  the  commencement 
of  the  malignant  change  is  marked  by  the  down-growth  of  epithelial 
columns,  which  branch  in  the  sub-epithelial  tissues. 

Clinical  course. — A  squamous-celled  carcinoma  may  commence  as 
a  warty  tubercle,  which  then  becomes  an  ulcer  with  raised,  everted, 
sinuous,  indurated  edges,  and  a  hard,  warty  irregular  base,  whilst 
the  tissue  around  is  more  resistant,  and  the  lymphatic  glands 
become  hard  and  enlarge.  At  another  time  it  begins  by  the 
induration  of  the  base  and  edges  of  a  chronic  ulcer,  which  latter  then 
become  everted,  and  the  discharges  more  profuse  and  foul.  A  long- 
existing  crack  or  fissure,  or  the  granulations  round  the  orifice  of  an 
old-standing  sinus,  may  begin  to  finigate,  or  a  puckered  scar 
becomes  red,  indurated,  then  ulcerated.  Unless  an  epithelioma  is 
removed  early,  an  infection  of  the  lymphatic  glands,  corresponding 
to  the  part,  ensues,  whilst  there  is  less  tendency  than  in  spheroidal- 
cell  carcinoma  for  the  cells  to  be  arrested  and  to  form  thrombi  in  the 
lymphatics.  Indeed,  it  has  been  considered  that  there  is  a  distinct 
difference  in  this  respect,  that  the  squamous  cells  pass  like  an 
embolus  along  the  lymphatics  only  to  be  arrested  in  the  gland,  so 
that  the  part  between  the  primary  growth  and  the  enlarged  gland 
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may  be  considered  to  be  free  from  disease.  The  epitheliomatous 
masses  begin  in  the  lymphatic  glands  at  one"  or  more  points,  until 
the  wlaole  gland  is  occupied,  and  an  extension  follows.  The  mass 
soon  softens  and  breaks  down,  probably  favoured  by  the  septic 
absorption  from  the  ulcerating  primary  growth.  Dissemination  but 
very  rarely  occurs  in  internal  organs  or  in  the  bones,  then  only  at  a 
late  date. 

Death  usually  occurs  from  complications  connected  with  the 
primary  growth  or  the  enlarged  glands,  such  as  anaemia  from 
haemorrhage,  septicaemia  from  ulceration,  or  involvement  of  neigh- 
boviring  important  structures. 

Squamous-celled  carcinomas  are  met  with  on  the  skin,  lips,  mouth. 


Fio.  59. — Early  stage  of  rodent  ulcer  before  it  has  pierced  the  epidermis. 
(Ii"rom  a  drawing  by  the  late  Prof.  Kauthack. ) 


tongue,  pharynx,  oesophagus,  anus,  cervix  uteri,  vagina,  vulva, 
penis.  An  exceedingly  slow-growing  type  of  epithelioma  occurs  on 
the  skin  of  the  scrotum,  and  one  nearly  as  slow  on  the  lip. 
Generally  they  arise  in  old  age,  and  affect  men  far  more  than 
women.  Should  they  appear  in  young  adults,  e.g.,  on  the  tongue 
or  in  the  scar  of  a  burn,  they  run  an  especially  rapid  course. 

4.  Rodent  ulcer. — This  is  an  anomalous  form  of  tumour  arising 
in  the  deeper  layers  of  the  skin,  especially  the  skin  of  the  face 
near  the  inner  canthus  of  the  eye,  but  also  occasionally  elsewliere  on 
the  face,  scalp,  neck,  trunk,  or  limbs.  It  is  peculiar  in  its  structure, 
showing  cells  generally  resembling  those  of  the  sebaceous  glands, 
arranged  somewhat  like  a  squamous-celled  carcinoma,  but  without  a, 
or  only  showing  an  occasional,  cell-nest,  and  continuing  to  ulcerate 
and  extend,  but  with  remarkable  slowness,  spread  over  many  years. 
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Moreover,  the  lymphatic  glands  remain  free,  and  there  are  no 
metastases,  even  after  years.  It  is  readily  cured  by  excision,  and, 
more  curious  still,  under  the  influence  of  light-rays  tends  to  heal  and 
disappear.  The  cells  of  which  it  is  composed  are  smaller  and  rounder 
than  those  of  squamous-celled  cancer  ;  flask-shaped,  much-branched 
processes  grow  downwards  into  the  connective  tissue  from  the  sebaceous 
glands,  and  are  surrounded  by  an  inflammatory  zone.  Cell-nests 
are  either  absent  or  ill-formed,  and  not  horny,  whilst  generally  the 
cells  resemble  those  of  sebaceous  glands.  In  rarer  cases  they  appear 
to  have  been  derived  from  sweat-glands,  or  from  the  deeper  layers 
of  the  stratified  epithelium  of  the  skin  or  the  hair-follicles;  but  it  is 
doubtful  whether  such  growths  are  not  really  epitheliomas.  The 
growth  is  at  first  covered  by  normal  skin,  beneath  which  it  feels 
like  a  nodule,  and  it  may  thus  remain  stationary  for  a  long  while; 
then  ulceration  commences.  There  is  a  single  ulcer  with  edges 
sinuous  and  a  Uttle  raised,  yet  not  markedly  indurated  or  everted  ; 
the  base  is  slightly  depressed,  glazed,  void  of  granulations,  of  a  pale 
colour.  When  small,  the  ulcer  is  covered  by  a  scab,  detached  at 
intervals.  The  skin  around  is  healthy.  Some  attempt  at  spontaneous 
cicatrisation  often  appears  or  follows  scraping,  and  this  scarring 
is  rendered  definite  by  the  light-treatment.  If  not  so  treated,  and 
not  excised,  extension  goes  slowly  on  during  years,  to  muscle  and 
bone,  which  are  eroded  and  destroyed.  The  face,  the  eye,  the  skull, 
are  perforated,  and  the  brain  exposed,  leaving  a  large  chasm.  Death 
occurs  from  septic  exhaustion,  hemorrhages,  meningitis. 

Diagnosis. — Rodent  ulcer  is  usually  recognised  by  its  occun-ence 
on  the  face,  just  below  the  inner  canthus,  in  an  old  person.  Less 
often  it  is  seen  elsewhere  on  the  face,  rarely  in  other  parts,  the  scalp, 
arms,  breast,  and  in  young  patients.  Then  its  slow  development 
and  clinical  characters,  also  the  microscopic  examination  of  a  piece 
removed,  are  aids  in  diagnosis.  The  light-treatment  causes  rapid  and 
permanent  scarring  in  a  true  rodent  ulcer,  whilst  a  chronic  epithelioma 
becomes  more  vascular,  fungates  and  grows  more  quickly. 

Treatment  of  carcinoma. — In  the  absence  of  any  exact  know- 
ledge as  to  the  origin  of  cancer,  or  of  any  means  of  arresting  its  develop- 
ment, excision  remains  the  one  method  for  obtaining  a  cure,  in  spite 
of  the  deformities  occasioned  thereby.  Only  in  the  case  of  rodent 
ulcer  has  the  light- treatment  been  successful,  yet  this  is  of  great 
importance  as  showing  the  possibility  of  an  inflammatory  sclerosis 
overcoming  epithelial  cells.  Unfortunately,  it  is  notorious  that 
inflammation  usually  excites  malignant  epithelial  cells  to  more 
rapid  development,  and  that  the  reduction  of  inflammatory  com- 
plications is  the  most  important  of  merely  palliative  measures. 

The  anticipation  of  cancer.— The  best  practice,  both  as  regards 
success  and  the  avoidance  of  deformity,  is  based  upon  the  careful 
observation  of  certain  chronic  inflammations  now  recognised  as 
tending  to  degenerate  into  cancer.    This  applies  in  particular  to 
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disease  in  supei*ficial  situations,  such  as  the  tongue,  cervix  uteri  and 
breast,  and  the  excision  of  the  affected  tissue  before  cancer  has 
actually  commenced. 

To  cti7'e,  the  carcinoma  must  he  removed  at  the  earliest  possible 
moment,  as  soon  as  the  diagnosis  can  be  made.  This  is  often  completed 
or  confirmed  by  the  microscopic  examination  of  a  piece  of  the  growth 
removed  as  a  preliminary,  or  as  an  introdviction  to  the  operation 
itself,  a  section  being  rapidly  examined,  whilst  the  surgeon  waits. 
The  complete  removal  of  the  primary  growth  is  required,  the  real 
margin  of  which  must  be  assumed  to  extend  at  least  for  a  quarter 
to  one-third  of  an  inch,  or  more,  into  the  surrounding  tissues,  beyond 
the  apparent  margin.  Hence  the  knife  must  skirt  the  growth  at 
least  half  an  inch,  1  to  2  cm.,  and  in  very  malignant  cases  further 
still,  outside  the  apparent  margin.  If  not,  growth  will  recur  in  the 
scar. 

Generally  excision  should  be  done  with  the  knife,  aided  sometimes 
by  scissors,  very  rarely  by  the  cautery.  Neither  blunt  methods, 
nor  the  ecraseur,  nor  any  method  involving  tearing  should  ever  be 
employed.  Moreover,  it  is  necessary  to  excise  not  only  the  lymphatic 
glands  corresponding  to  the  affected  area  but  also  the  lymphatics 
running  between  the  primary  growth  and  the  glands.  Particularly  is 
this  the  case  in  spheroidal-celled  carcinoma,  the  chief  example  of 
which  is  that  of  mammary  cancer.  It  is  not  necessary  for  any  disease 
in  these  glands  to  be  observed  clinically,  although  infiltration  will 
be  generally  met  with  upon  a  thorough  microscopical  examination. 
Perhaps  in  the  case  of  squamous-celled  and  columnar-celled  carci- 
noma, it  may  be  sufl&cient  in  very  early  cases  to  remove  the  primary 
growth  very  widely  ;  in  the  later  and  more  malignant  cases,  also  the 
corresponding  lymphatic  glands  whenever  this  is  practicable,  as  in 
the  case  of  the  tongue.  It  has  been  conjectured  that  such  cancers 
are  not  so  likely  to  form  malignant  thrombi  in  the  lymphatics  as 
in  the  case  of  spheroidal-celled  cancers,  so  that  perhaps  the  tissue 
enclosing  the  lymphatics  intervening  between  the  primary  growth 
and  the  lymphatic  glands  may  be  spared. 

When  the  growth  reappears  within  a  year  or  so  of  the  operation, 
it  must  be  concluded  that  some  of  the  disease  was  left  behind,  either 
the  primary  growth  or  the  lymphatic  glands  not  having  been  removed 
widely  enough.  Recurrence  of  a  growth  in  the  scar  at  a  much  later 
date,  many  years,  even  as  many  as  thirty  years,  after  the  primary 
excision  is  difficult  to  explain,  except  on  the  assumption  that  it  is 
a  fresh  appearance  of  carcinoma,  from  a  renewed  activity  of  the 
causes  which  produced  it  in  the  first  instance,  favoured  by  the 
presence  of  the  scar.  Such  an  occurrence  cannot  be  prevented  by 
any  excision,  however  wide. 

Generally  speaking,  a  patient  is  benefited  only  when  the  disease 
can  be  completely  removed,  the  primary  growth  and  its  extension 
to  the  lymphatic  glands,  so  that  at  the  worst  the  patient  will  be 
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relieved  for  a  year  or  more.  An  incomplete  removal  rarely  benefits 
him,  and  often  increases  his  sufferings. 

Palliative  treatment  of  cancer  where  the  growth  cannot  be  completely 
removed. — In  doubtful  cases  the  operation  should  be  begun  with 
caution  in  order  to  explore  the  extent  of  the  disease.  The  surgeon 
must  decide  that  removal  cannot  be  done  before  dangerous  heemon-hage 
or  shock  has  been  occasioned,  or  structures  interfered  with  not  hitherto 
involved  in  the  disease. 

The  excision  of  a  f ungating  mass  is  rarely  of  benefit,  for  the 
wound  left  is  infiltrated  by  cancer.  Generally  it  is  best  to  try 
to  render  the  f ungating  growth  less  foul;  only  when,  as  in  the  case 
of  the  tongue,  cervix  uteri,  etc.,  the  primary  growth  is  limited, 
mobile,  and  surrounded  by  fairly  healthy  tissue,  may  its  removal 
occasionally  be  undertaken. 

The  same  remark  applies  to  lymphatic  glands ;  but  if  these  have 
become  infected  by  suppuration  and  are  breaking  down,  the  septic 
absorption  may  be  rendered  less  active  by  incising  or  partly  removing 
these  masses  and  treating  the  cavities  as  foul  abscesses. 

Special  symptoms  caused  by  the  primary  growth  when  it  involves 
some  important  structure  call  for  relief  by  operation,  gastrostomy  for 
oesophageal  cancer,  tracheotomy  for  laryngeal  obstruction,  colostomy 
(colotomy)  for  intestinal  obstruction,  drainage  of  the  bladder,  etc. 
Yet  these  are  operations  not  to  be  systematically  used,  but  only  when 
the  patient's  life  will  otherwise  be  materially  shortened  and  rendered 
more  miserable. 

The  great  palliative  measure  is  the  prevention  or  limitation  of  septic 
complications  by  which  pain  is  indefinitely  increased,  the  discharges 
rendered  foul,  breaking  down  of  the  growth  and  haemorrhages 
favoured,  and  the  cancerous  cachexia  and  final  exhaustion  of  the 
patient  much  hastened  by  septic  absorption.  This  consists  in  the 
free  use  of  suitable  antiseptics  for  foul  ulceration  and  suppuration. 

The  great  medicinal  remedies  are  opium  and  morphine,  which,  when 
the  disease  is  obviously  running  a  fatal  course,  may  be  gradually 
and  indefinitely  increased,  so  long  as  no  bad  symptoms  arise.  In 
addition,  iodide  of  potassium  will  often  give  relief  for  a  time  by 
diminishing  congestion.  Acute  crises  of  pain  and  nervous  excite- 
ment may  subside  after  a  dose  of  phenacetin,  combined  or  not  with 
caffein  or  similar  remedies. 

For  topical  applications,  besides  the  antiseptic  measures,  iodoform, 
or  orthoform  in  powder,  opium  combined  with  stramonium,  or 
conium  in  ointment,  or  belladonna  may  prove  satisfactory.  Vomiting 
in  abdominal  cancer  may  be  relieved  by  temporary  rectal  feeding,  by 
injections  of  morphine  and  atropin,  by  lozenges  of  morphine  or 
cocain,  also  by  oxalate  of  cerium. 

Caustics  should  be  discarded.  If  it  is  wished  to  get  rid  of  a 
fungating  mass,  this  should  be  done  by  the  actual  cautery  under  an 
antEsthetic,  followed  by  opiates. 
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Thyroidin  has  been  administered  and  a  check  or  temporary  arrest 
in  the  growth  reported.  Short  of  causing  thyroidism  it  does  no  harm, 
and  should  not  be  pushed  beyond. 

Bilateral  oophorectomy  (see  Diseases  of  the  Breast)  has  sometimes 
been  followed  by  a  softening,  partial  disappearance,  or  even  an  arrest 
of  the  growth  for  six  months  or  longer,  in  cases  of  recurrent  mammary 
cancer,  and  in  that  disease  only.  But  the  operation  is  of  no  value 
in  any  other  than  mammary  carcinoma,  and  experiments  on  these 
lines,  such  as  castration  in  men,  are  to  be  emphatically  condemned. 

Coley's  fluid  contains  toxins  derived  from  the  streptococcus  of 
erysipelas  mixed  with  those  of  the  bacillus  prodigiosus,  and  has  been 
injected  into  and  around  inoperable  sarcomas.  It  is  an  experiment 
not  free  from  the  danger  of  severe  or  even  fatal  septic  intoxication. 
In  some  1 5  per  cent,  of  cases,  especially  inoperable  cases  of  spindle- 
celled  sarcoma,  fatty  degeneration  and  permanent  shrinkage  or 
sloughing  has  been  reported. 

Cancer  extracts  of  various  kinds  have  been  tried,  without  in  most 
cases  any  benefit. 

Light  and  electrical  treatment  are  now  being  much  used. 

Electrolysis  has  not  hitherto  had  any  success,  and  Apostoli's 
treatment  of  fibroids  has  been  replaced  by  hysterectomy.  Electrical 
currents  of  high  tension  and  frequency  are  under  trial,  but  there 
is  no  substantial  evidence  of  good  results. 

The  X  rays  have  been  decidedly  successful  in  the  treatment  of 
rodent  ulcer  when  employed  by  those  who  have  special  knowledge 
and  experience.  In  most  other  superficial  inoperable  cases,  primary 
epithelioma  of  the  skin  or  recurrence  in  the  scar  of  the  breast,  no 
good  is  done  by  the  application.  Yet  temporary  improvement  has 
been  reported ;  so  that  it  may  be  tried,  being  stopped  should  the 
rate  of  growth  seem  to  increase.  As  to  the  use  of  the  x  rays  for 
deep-seated  cancer,  no  success  appears  to  have  been  obtained. 

The  Finsen  light  does  not  appear  to  be  more  efficacious  than  the 
X  rays ;  but  here  also  special  experience  is  absolutely  necessary. 

As  to  the  hastily  claimed  cures,  see  Anomalies  in  the  Course  of 
Malignant  Disease,  p.  145. 

(C.)  Teratoid  Tumours  composed  of  both  Connective  Tissue 
and  Epithelial  Elements. 

Teratomata. — Under  the  title  of  teratomm  or  teratoid  tumours 
are  placed  rare  forms  of  new  growth,  consisting  of  various  tissues, 
both  connective  tissue  and  epithelial,  as  if  derived  from  all  three 
layers  of  the  embryo ;  composed  of  tissues  misplaced  {heterotopic),  or 
untimely  (heterochronic)  as  regards  the  period  of  development ;  of 
tissue  similar  to  bone,  hair,  teeth,  or  that  of  a  dermoid  cyst ;  tumours, 
both  solid  and  cystic,  of  a  mixed  structure,  similar  to  that  described 
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under  Endothelioma ;  or  of  various  portions  of  the  viscera  of  a  sup- 
pressed foetus  or  rudimentary  twin. 

The  misplacement  of  cells,  a  heterotopia  or  development  of  tissue 
abnormal  to  the  part,  may  be  explained  as  follows : — 

(a)  A  cell  or  group  of  cells  remains  undifferentiated,  retaining  the 
property  of  forming  both  epithelial  and  connective-tissue  elements. 
Such  cell  or  cells  may  then  go  on  to  form  a  mixed  solid  or  cystic 
tumour,  a  rudimentary  or  considerably  developed  monster. 

(b)  Embryonic  cells  belonging  to  another  part  are  at  an  early 
period  included,  e.g.,  cells  of  the  epidermis,  in  the  skin,  so  as  to 
form  a  simple  dermoid  cyst,  but  this  is  insufficient  to  explain  the 
complicated  dermoid  cysts  of  the  ovary. 

(c)  At  a  later  stage  tissue  may  be  displaced,  as  when  a  meningo- 
cele recedes  and  draws  fat  and  muscle  into  the  spinal  canal. 

Teratomata,  complicated  solid  and  cystic  tumours,  are  most 
common  in  connection  with  the  ovary,  in  the  testis,  in  the  sacro- 
coccygeal region  in  connection,  it  is  presumed,  with  the  canalis 
neuro-entericus,  also  at  the  upper  end  of  the  alimentary  canal  about 
the  hypophysis,  causing  polypoid  tumours  in  the  naso-pharynx.  To 
this  class  also  belong  some  abdominal  tumours,  kidney  tumours 
connected  with  the  Wolffian  body  and  ducts,  and  mediastinal  tumoui-s 
connected  with  the  thymus. 

The  ovary  may  be  occupied  by  a  dermoid  cyst  (p.  163),  the 
wall  of  which  is  comparatively  simple  in  structure,  composed  of 
stratified  epithelium  and  dermis,  with  sebaceous  glands,  hair-follicles, 
also  subcutaneous  fat  and  sweat-glands.  But  at  points  in  its  wall 
may  also  be  found  cysts  and  tubes  lined  with  ciliated  epithelium, 
columnar  epithelium,  thyroid  gland  tissues  (hypoderm),  bone  and 
cartilage,  muscle,  even  heart  muscle  (mesoderm),  teeth,  brain  material, 
nerves,  ganglion  cells,  mucous  glands,  choroidal  pigment  (epiderm). 
Mixed  with  this  may  be  carcinomatous  tissue,  acinous  or  epithelio- 
matous,  or  sarcomatous  tissue,  with  myxomatous  degeneration  of 
epithelial  tissues  to  form  cysts.  Rarer  still,  these  tissues,  more 
confusingly  mingled,  may  compose  a  solid  tumour  of  the  ovary,  as  if 
an  ovum  had  developed,  but  in  the  utmost  disorder,  so  that  the  tumoiu- 
has  been  called  an  embryoma.  Some  see  in  this  parthenogenesis, 
the  development  of  an  unfertilised  ovum,  others  a  fertilised  polar 
body,  others  an  irregular  segmentation  of  an  ovum,  one  half  a 
perfect  blastomere,  the  other  imperfect  or  imperfectly  fertilised,  yet 
capable  of  further  irregular  segmentation. 

Teratomata  of  the  testis  are  rarely  of  the  complicated  character 
mentioned  above,  but  have  been  called  multilocular  cystic  tumour, 
cystic  adenoma,  chondro-adenoma,  chondro-sarcoma,  adeno-myo-sar- 
coma,  or  simply  cystic  sarcoma  or  cystic  carcinoma.  Some  of  these 
tumours  may  be  referred  to  the  endotheliomata,  others  may  be 
looked  upon  as  new  growths  connected  with  the  remains  of  the 
Wolffian  body. 
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A  more  or  less  developed  included  foetus  may  form  an  abdominal 
tumour,  partly  protrude  from  the  abdominal  or  thoracic  wall,  or  be 
loosely  attached.  Twins  are  born  partly  joined,  and  surgeons  have 
been  asked  to  divide  them,  when  it  may  be  found  that  the  pleural 
or  peritoneal  cavities,  the  livers,  the  intestinal  or  urinary  systems, 
are  united. 

CYSTS. 

A  cyst  is  a  sac  containing  fluid,  or  semi-fluid,  gelatinous  or 
inspissated  material.  Under  this  term,  cyst  or  cystic,  are  collected 
for  practical  purposes  a  number  of  conditions  which  defy  patho- 
logical classification,  having  this  in  common,  that  one  or  more 
.  cavities  exist.  But  the  walls  of  cysts  are  of  very  various  structure, 
the  contained  fluids  are  totally  diiFerent  in  composition.  Many  cysts 
are  not  tumours  at  all,  except  in  the  loose  sense  of  a  swelling,  but 
collections  of  fluid  in  cavities  due  to  inflammatory  causes.  Some 
cysts  at-e  merely  degenerating  tumours,  others  tumours  of  new 
formation. 

Cystic  degeneration  is  mainly  myxomatous  or  colloid,  preceded  by 
dropsical  or  cedematous  swelling  of  cells  and  by  fatty  degeneration 
of  connective  tissue.  Dropsical  or  cedematous  swelling  of  cells  is  a 
change  in  the  protoplasm  by  which  serum  is  taken  in.  It  occurs  in 
inflammation,  and  is  seen  in  both  epithelial  and  connective-tissue 
cells,  also  in  new  growths  such  as  carcinomas,  the  cell  protoplasm 
and  nucleus  being  distended  by  vacuoles  as  a  preliminary  to  the 
destruction  of  the  cell.  The  microscopic  appearances  so  produced 
form  pitfalls  for  the  unwary.  Fatty  degeneration  results  from 
diminution  of  the  blood  supply,  and  makes  tough  and  resistant  con- 
nective-tissue cells  yield  owing  to  the  distension  of  the  cells  with  fat 
globules.  The  fat  globules  may  collect  as  oil  in  dermoid  cysts,  or 
crystallise  into  needles  and  cholesterin  plates.  Rupture  of  blood- 
vessels and  blood  extravasation  readily  occur. 

Myxomatous  degeneration. — Under  normal  conditions  mucus  is 
formed  by  the  goblet  cells  of  mucous  membranes,  and  from  the 
protoplasm  of  cells  in  mucous  glands,  with  or  without  destruction 
of  the  cells,  also  by  connective-tissue  endothelial  cells  in  the 
synovial  membranes  of  joints,  tendon  sheaths,  and  bursre.  The 
jelly-like  portion  of  the  umbilical  cord  and  the  vitreous  humour 
consist  of  mucus.  The  substance,  mucin,  contains  nitrogen  and 
sulphur,  also  a  carbo-hydrate  forming  an  animal  gum.  Nucleo- 
albumin  has  similar  physical  properties,  being  sticky  and  semi-fluid. 
It  IS  obtained  from  cells  largely  consisting  of  nuclei,  and  is  charac- 
terised by  the  amount  of  phosphorus  it  contains.  In  mucous  catarrh 
there  is  an  increased  secretion  of  mucus  with  a  myxomatous  change 
in  the  pus  cells.  Epithelial  cells  in  new  growths,  such  as  adenomata 
of  the  breast,  ovarian  tumours,  and  intestinal  carciuomata,  readily 
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undergo  a  myxomatous  degeneration.    So  also  do  the  connective  • 
tissue!,  bone,  cartilage,  inflammatory  growths,  such  as  syphilitic 
gummlta,  ank  sarcomlta.    By  this  means  a  fluid  collects  con  ajmng 
mucin  or  allied  substances,  pseudo-mucin,  along  with  great  liability 
to  the  giving  way  of  blood-vessels  and  extravasation. 

Eyalin  and  lolloid  degeneration.-'^^.,  secretion  of  the  thyroid 
eland  is  characterised  by  the  formation  of  a  hyahn  semi-translucent, 
iiTy4ike  substance  containing  brownish  granules,  t  is  an  albuminous 
Cy,  peculiar  in  containing  iodine.  A  similar  -bst-ce^^^^^^^^^^ 
dilates  the  o-landular  alveoli  of  new  growths.  As  a  fuither  stage 
the  pithelial  cells  become  partly  colloidal,  partly  destroyed  m  the 
tne  epiLuci  a  r  ^^^^^^^^    (.^-^^^-^  substances  may  be 

seen  distending  the  tubules  of  the 
pituitary  body,  kidney,  parovarium, 
and  prostate,  and  between  the  tubular 
strands  of  the  tumours  described  as 
endotheliomata.     In  carcinomata  of 
the  stomach,  breast,  etc.,  the  colloid 
material  gives  chemical  reactions  re- 
sembling in  some  cases  those  of  mucin, 
iu  other  cases  those  of  amyloid  sub- 
stance, staining  brown  with  iodine. 
Hyalin  changes  in  the  corneous  layers 
and    epithehal    cell -nests  produce 
keratin,  a  substance  staining  deeply 
with  carmin  and  fuchsiu. 

1.  Cysts  formed  by  distension 
of  normally-existing  cavities  or 
spaces.— These  are  lined  by  epithe- 
lium or  endothelium,  which  may 
decrenerate,  and  their  wall  is  composed 
of  "the  condensation  of  inflammatory 
fibrous  tissue  (Fig.  60).  They  have 
a  more  or  less  spherical  outline,  are 

ci..cu„,soribed  and  defined  fro.  the  ^^^^'^^1^ '^^^'^^J^t 
they  generally  a„  separat  e  ^^  ^^^^^^^Z  or  tarst  and 
the  pressure  they  exert  on  """"""^  "»  surface 
discharge  their  contents  upon  a  '"'""'J"         the  .-all 

without  or  after  previous  suppuration,  or 
:Xes  fatty  orSbrous  Regeneration  an  c^^^^^^^^^^ 

„  iJ.«io„  To?  t'"eldt  dtL  4'r>.  blocked  (Fig.  61). 
main  duct  or  some  "'."".'e"" °1  secretion,  to  a  concretion  or 
This  ma,  be  due  to  "'P-^  °  ^^^^^^^^  '„f',tVall  of  the  duct,  to 
calculus,  to  niflammation  oi  f ''f''"  V      ^   impacted  in  or 

external  V^'^'^-'^  T^t" ^^^^  ol  ^^<:^ 
Ery^  .'and^for'^ifg  a  J^Xi.  the  mammary  gland  a  galactocel. 


Pjq  60  —A  sebaceous  cyst  divided 
into  halves,  and  one  half  emptied 
of  its  contents.  It  is  surrounded 
by  a  distinct  capsule,  and  is 
situated  in  the  slcin  proper  super- 
ficial to  the  panioulus  adiposus. 
(St.  Bartholomew's  Hospital 
Museum.) 
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in  the  bile  duct  distension  of  the  gall-bladder,  also  a  pancreatic  cyst, 
the  ureter  blocked  causing  hydronephrosis,  encysted  hydrocele  of  the 
testis,  a  labial  cyst  from  obstruction  of  the  duct  of  Bartholin's  gland. 
Sebaceous  cysts  in  the  skin  (-Fig.  60)  are  common  ;  also  small  mucous 
cysts  arise  on  the  lip  (Fig.  6 1)  and  in  the  mouth.  Mucous  canals  may 
become  obstructed  and  form  cysts,  as  the  fallopian  tubes  when  closed 
at  each  end,  the  appendix  when  shut  off  by  inflammation  from  its 
connection  with  the  ctecum.  Mucus  collects  in  cavities  by  closure 
of  the  orifices,  forming  mucoceles,  e.g.,  in  the  maxillary  antrum, 
frontal  sinus,  lachrymal  sac  and  mastoid  cells. 

(b)  Exudation  cysts. — An  excessive  secretion  or  a  pathological 
exudation  distends  cavities  which  have  no  excretory  duct.  Bursee 


Fig.  61.— Labial  obstniction  cyst.  Photograph  of  a  section  through  a  cyst  removed 
from  the  inner  surface  of  the  lip.  The  superficial  wall  of  the  cyst  is  formed  by 
epidermis.  The  contents  were  partly  fluid,  partly  granular  dobris.  Below  are 
two  ducts  joining  one  another  to  form  the  main  duct,  which  became  obstructed  at 
its  mouth. 

become  distended,  ganglia  arise  by  a  portion  of  a  tendon  sheath 
being  shut  off  by  inflammation  and  distended  with  fluid. 

(c)  Extravasation  cysts  are  due  to  extravasation  of  fluids,  blood, 
bile,  urine,  or  chyle,  into  a  closed  cavity,  such  as  the  tunica  vaginalis 
to  form  a  htematocele,  into  the  meninges  or  into  portions  of  the 
pleura  or  peritoneum  where  the  fluid  becomes  enclosed  or  encysted 
by  inflammatory  exudation. 

{d)  Lymph  and  chyle  cysts. — Either  as  the  result  of  obstruction, 
from  an  unknown  cause  in  this  country,  or  in  consequence  of  infec- 
tion in  the  tropica  by  filaria  sanguinis  hominis,  the  thoracic  duct, 
or  some  of  the  lacteals,  or  one  or  more  of  the  lymphatics  in  a  limb 
may  become  olistructed  and  give  rise  to  a  single  or  nmltilocular  cyst 
containing  lymph  or  chyle,  or  the  contents  may  escape  on  the  surface 
(lymphorrhoea),  or  into  a  serous  cavity  (chylous  hydrocele). 

2.  Congenital  cysts. — A  fostal  structure,  whether  gland  or 

w.  1  I 
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duct,  which  has  not  been  obliterated  may  become  distended  by 
fluid,  or  its  cells  may  undergo  cystic  degeneration,  or  epidermal  or 
endodermal  remnants  may  be  displaced,  or  a  normal  structure  may 
be  ill-developed  :  ducts  are  imperfectly  connected  with  alveoli,  or 
lymphatic  spaces  do  not  communicate  freely  with  lymphatic  trunks; 
the  contents  of  the  cerebro-spinal  canal  are  imperfectly  enclosed, 
resulting  in  encephaloceles  or  meningoceles.  The  remnant  of  the 
Miillerian  duct  forms  an  encysted  hydrocele  from  the  hydatid  of 
Morgagni,  or  a  cyst  originates  from  the  uterus  masculinus  behind  the 
bladder ;  the  remains  of  the  Wolffian  body  in  the  parovarium  or  the 
ducts  of  Geertner  give  rise  to  cysts  lined  with  ciliated  epithelium. 
Cysts  lined  with  columnar  ciliated  epithelium,  remaining  from  the 


Fig.  62.— Wall  of  a  dermoid  cyst.  Pbotograpb  tlirough  a  papilla  on  the  inner  wall 
of  an  ovarian  dermoid  cyst.  Stratified  squamous  epithelium  covers  the  surface, 
beneath  in  the  dermis  are  loliules  of  sebaceous  glands,  and  below  this  hair-follicles 
cut  across  in  various  directions,  and  fat. 

primitive  foregut,  are  found  in  connection  with  the  thyro-glossal 
tract,  the  trachea,  larynx,  and  oesophagus.  The  urachus  and  Meckel's 
diverticulum,  when  persisting  and  being  shut  off  from  their  junction 
with  the  bladder  or  intestine,  become  dilated.  Hydroceles  arise  in 
the  unobliterated  funicular  portion  of  the  tunica  vaginalis,  forming 
the  encysted  hydrocele  of  the  spermatic  cord  in  the  male,  and  that  of 
the  canal  of  Nuck  in  the  female. 

A  dilatation  of  lymphatic  spaces  in  the  neck,  axilla,  loin  or 
groin  gives  rise  to  congenital  cystic  lymphangiomas,  or  hygromas. 
Between  the  cysts  is  fibrous  tissue,  or  lymphadenoid,  fatty  or 
najvoid  tissue. 
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Da^moids  are  the  most  stinking  of  the  congenital  cysts.  They  occur 
alone  or  in  combination  with  other  foetal  remnants,  or  as  part  of  a 
teratoma. 

Dermoid  cysts  of  the  simpler  kind  have  a  wall  composed  of  the 
structures  forming  the  skin  and  its  appendages,  viz.,  stratified 
squamous  epithelium,  dermis,  hair-follicles  with  hair,  sebaceous  glands 
actively  secreting  their  contents,  also  subcutaneous  fat  and  sweat- 
glands  (Fig.  62).  They  are  commonly  met  with  : — (a)  in  the  skin  of 
the  scalp,  or  (6)  attached  to  the  periosteum  and  quite  separate  from 
the  skin,  above  the  outer  angle  of  the  orbit,  (c)  in  the  middle  line 
of  the  floor  of  the  mouth,  below  the  tongue,  (d)  in  the  lines  of  the 
embiyonic  fissures  in  the  neck,  (e)  in  connection  with  the  thymus, 
(/)  in  connection  with  the  ovary  in  the  female,  and  (g).  between 
the  bladder  and  rectum  in  the  male. 

The  more  complicated  dermoid  cysts  which  merge  into  the  tera- 
tomas are  especially  those  connected  with  the  ovary,  with  the  base 
of  the  skull  around  the  hypophysis  protruding  into  the  naso-pharynx 
as  hairy  polypi,  and  with  the  spinal  column. 

The  dermoid  cysts  of  the  scalp  are  commonly  called  wens,  also 
atheromatous  cysts,  from  their  porridge-like  contents.  They  were 
formerly  confused  with  the  sebaceous  cysts  due  to  obstruction. 

The  material  contained  in  these  cysts  is  seci'eted  by  the  sebaceous 
glands,  and  has  a  characteristic  odour.  It  is  greyish,  porridge-like 
when  stearin  prevails  in  the  composition  of  the  fat,  or  is  a  fluid  yellow 
oil  at  the  temperature  of  the  body  when  olein  is  in  excess,  and  this 
latter  is  especially  found  in  ovarian  dermoids,  and  in  those  between 
the  bladder  and  rectum  of  the  male.  The  oil  sets  on  cooling.  Hair 
may  be  absent,  or  if  present,  downy. like  that  of  the  foetus;  one 
long  hair  may  be  coiled  up,  a  bunch  of  hairs  may  project  from  a 
prominence  into  the  cyst,  or  a  mass  of  hairs  may  be  rolled  up  into  a 
ball.  The  cyst  may  burst,  and  the  hairs  appear  on  the  surface,  e.g., 
of  the  bladder,  or  naso-pharynx. 

Dermoid  cysts  may  be  noted  immediately  after  birth,  especially  on 
the  forehead,  but  are  remarkable  in  often  remaining  dormant  even 
until  quite  late  in  life.  Sometimes  they  have  been  found  under  the 
tongue,  quite  small  at  birth,  and  have  remained  stationary  until 
puberty.  Dermoid  cysts  on  the  scalp  may  not  be  perceptible  until 
even  late  in  life,  and  then  may  keep  on  appearing.  They  occur  in 
both  men  and  women,  but  especially  in  the  females  of  the  same 
family.  In  the  ovary  dermoids  form  abdominal  tumours,  appearing 
occasionally  in  children,  but  generally  not  until  after  puberty.  They 
tend  to  be  multiple  on  the  scalp,  and  are  often  bilateral  in  the  case 
of  the  ovary. 

Dermoid  cysts  continue  to  grow  and  cvercisc  pressure  in  the 
abdomen;  under  the  tongue  they  hinder  swallowing,  and  in  the 
neck  or  anterior  mediastinum  impede  respiration.  They  may  burst 
on  the  skin,  and  form  a  fungous  tumoiu-,  or  the  secretion  may 
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become  inspissated  and  develop  a  horn,  or  the  cyst  may  give  rise 
to  a  maUgnant  nicer.  They  may  burst  into  the  \irinary  or  intestinal 
tract,  and  hair  or  oil  be  passed.  A  cyst  of  the  ovary  may  rupture, 
and  a  secondary  growth  of  scattered  dermoids  follow  in  the  peritoneal 
cavity.  Squamous-cell  carcinoma  often  supervenes  in  the  cyst  wall, 
especially  when  the  cyst  is  in  the  ovary. 

3.  Cysts  of  new  formation. — (a)  Epithelial  implantation  cysts. — 
A  fragment  of  epithelium,  also  of  skin  including  a  hair-follicle,  may 
be  carried  through  a  puncture,  into  the  subcutaneous  tissue  of  a 
finger  or  elsewhere,  or  into  the  anterior  chamber  of  the  eyeball. 
The  epithelium  may  afterwards  grow  to  form  a  small  cyst.  A  small 
painless  tumour  may  thus  appear  beneath  the  scar  on  the  finger  con- 
taining epithelial  debris  ;  or  a  hair  may  grow,  after  its  implantation 
upon  the  iris,  into  the  anterior  chamber. 

(b)  Inflammatory  serous  cysts  arise  by  exudation  into  connective- 
tissue  spaces.  The  inflammation  may  be  set  up  by  pressure  over  a 
bony  prominence,  and  a  so-called  adventitious  bursa  develop.  A 
foreign  body,  such  as  a  bullet  or  needle,  when  the  source  of  the 
irritation,  whilst  often  closely  encapsuled  by  fibrous  tissue,  may  also 
lie  free,  surrounded  by  fluid,  within  a  fibrous  capsule. 

(c)  Blood-cysts  or  hoematomata. — A  blood-cyst  may  arise  by  the 
dilatation  of  a  varicose  vein  in  the  thigh  or  neck,  the  communication 
with  the  vein  either  being  shut  off  or  persisting,  or  it  may  arise  by 
extravasation  of  blood,  around  which  inflammation  goes  on  to  form  a 
fibrous  capsule ;  meanwhile  the  serum  may  be  absorbed  leaving  the 
dried  blood-clot,  or  the  blood-clot  may  disappear  except  for  hsematoidin 
crystals  whilst  the  serous  contents  remain.  If  near  the  surface, 
suppuration  and  an  abscess  may  result.  Common  instances  of  blood 
cysts  are — the  cephal-haematomas  of  the  scalp  arising  during  birth 
or  subsequently  from  injury,  cysts  in  the  brain  after  apoplexy  or 
injury,  in  the  auricle,  hwmatoma  auris,  or  in  muscle  as  a  result  of 
rupture. 

4.  Parasitic  cysts:  (a)  Cysticercus  cellulosse — This  is  the 
bladder  stage  of  Tajnia  solium,  the  tape-worm  which  inhabits  the 
human  intestine.  The  cysticercus  forms  small  spots  called  "measles" 
in  the  flesh  of  the  pig,  from  which  it  gains  entrance  to  the  human 
stomach  or  intestine  in  imperfectly-cooked  flesh.  The  cysticercus 
in  man  is  rare  in  this  country.  It  forms  a  single  spherical  swelling, 
about  the  size  of  a  marble,  in  the  subcutaneous  tissue.  Very 
rarely  it  is  multiple,  when,  scattered  over  the  skin,  the  condition 
has  been  mistaken  for  molluscum  fibrosum.  It  is  also  seen  in  the 
vitreous  chamber  of  the  eye,  and  in  the  brain  may  give  rise  to 
epilepsy.  The  cyst  is  composed  of  a  white  wall  containing  clear 
fluid,  and  the  head  of  a  scolex  with  a  rostellum,  row  of  booklets  and 
suckers ;  or  the  cyst  may  be  sterile.  Such  a  cysticercus  is  due  to 
eggs  or  proglottides  of  the  tape-worm.  On  reaching  the  human 
stomach,  where  the  egg-shells  are  dissolved,  the  hooked  embryo  escapes 


CYSTS, 


165 


aud  bores  its  way  through  the  stomach  wall  into  the  circulation,  by 
which  it  is  carried  to  a  favourable  spot  for  developing  into  the 
cystic  stage. 

(b)  Hydatid,  or  echinoeoccus  cysts. — development. — Hydatid 
cysts  are  the  bladder  stage  of  the  tape-worm,  Taenia  echinoeoccus, 
which  inhabits  the  intestines  of  the  dog.  Dogs  obtain  the  worms  by 
eating  the  flesh  of .  cattle  diseased  by  hydatids,  the  cattle  being 
infected  through  the  ova  in  dogs'  excrement  reaching  the  stomach. 
The  disease  is  now  rare  in  this  country,  but  it  is  very  common  in 
Australia  and  in  Argentina  owing  to  numbers  of  carcasses  and  ofFal  of 
diseased  cattle  left  about  for  dogs  to  eat.  It  is  also  frequent  in 
Iceland,  where,  owing  to  the  cold  aud  to  the  scanty  supplies  of  fuel, 
the  inhabitants  for  the  sake  of  warmth  are  accustomed  to  huddle 
together  with  their  dogs  in  single  rooms.  In  this  country  the 
history  of  contact  with  a  dog  or  the  reverse  is  not  of  much  value  as 
regards  diagnosis. 

Before  the  ova  from  dogs'  excrement  reach  the  human  stomach, 
whilst  in  the  proglottides  of  the  parent  worm,  the  embryo  has 
developed  six  booklets  (Fig.  63)  directed  backwards.  On  reaching 
the  stomach  it  is  hatched,  and  aided  presumably  by  its  booklets 
makes  its  way,  either  directly  towards  the  liver,  or  gains  access  to  a 
branch  of  the  portal  vein,  whence  it  is  carried  to  the  liver,  or  further 
to  the  lung  or  into  the  general  circulation  as  an  embolus.  It  then 
proceeds  to  develop  into  a  cyst,  but  the  stages  between  i^ie  hatching 
of  the  embryo  and  the  formation  of  a  cyst  a  month  to  six  weeks 
later  have  not  yet  been  traced  by  experiment.  The  development 
takes  place  most  commonly  in  the  liver,  whether  near  the  surface, 
or  deeply,  also  in  the  lung  or  pleural  cavity,  in  the  spleen  or 
somewhere  in  the  subperitoneal  tissue  of  the  abdominal  cavity,  in  the 
brain,  subcutaneously,  or  in  the  medullary  cavity  of  bone.  The  wall 
of  the  cyst  is  formed  by  the  parasite,  and  around  this  a  fibrous 
inflammatory  capsule  develops  from  the  patient's  tissues.  The  terms 
ectocyst  and  endocyst  have  been  variously  applied,  by  some  to  the 
fibrous  adventitious  capsule  and  the  parasitic  cyst  wall  respectively, 
by  others  to  the  two  layers  of  the  parasitic  cyst  wall  itself.  The 
parasitic  cyst  wall  is  glistening  white,  like  hard-boiled  white  of  egg, 
and  has  about  the  consistency  of  cooked  macaroni.  It  is  divided  into 
an  outer  elastic  laminated  layer  and  an  inner  parenchymatous  layer  of 
cells  and  granules.  The  capsule  of  vascular  fibrous  tissue  which  forms 
the  wall  of  the  adventitious  cyst  has  a  variable  thickness.  The  non- 
vascular parasitic  cyst  is  hardly  attached  to  it  at  all ;  thus  unlike  an 
encapsuled  tumour  there  is  no  vascular  connection,  tiie  parasite  living 
by  diff'usion.  The  parasitic  cyst  is  filled  with  a  clear  or  slightly 
opalescent  fluid,  of  very  low  specific  gravity,  containing  much  chloride 
of  sodium,  also  oxalates  and  phosphates  of  lime,  traces  of  sugar  when 
the  cyst  is  in  the  liver,  urea,  but  no  albumin,  and  crystals  of  cholcs- 
terin ;  booklets  and  scolices  may  be  found  in  tiie  deposit  from  the 
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Fig.  63. — Diagrams  of  .an  echinocoecus  cycle,  arranged  after  Leukart,  Ziegler,  and 
London.  1.  The  tape-wonn,  about  6  mm.  in  length,  appearing  like  clialk-wliite 
dots  in  the  duodenum  of  the  dog.  2.  Au  ovum,  about  O'Ol  mm.  in  diameter, 
indistinctly  showing  the  six-hooked  embryo.  2«.  The  si.x-hooked  embryo  free 
from  its  sliell.  3.  An  hydatid  cywt  differentiated  into  an  outer  laminated  layer 
surrounding  granular  parenchyma.  4.  Tlie  acephalooyst  stage.  An  outer  elastic 
laminated  layer  and  an  inner  parenchymatous  layer  of  cells  and  granules,  both 
■  non-vasculiir,  enclosing  fluid.  Around  the  jiarasitic  cyst  forms  a  capsule  of  fibrous 
tissue  with  blood-vessels  composing  the  adventitious  cyst.  6.  Brood  capsules 
commencing  to  form  in  the  inner  layer  when  the  cyst  has  reached  to  about  the  size 
of  a  walnut.  G.  A  brood  capsule  showing  the  development  in  it  from  a  mass  of 
coarsely  granular  proto)ilasm  of  a  scolex  or  tape-worm  head.  7.  Daughter  cysts 
forming  from  the  granular  protuplasm  of  the  inner  layer,  and  coming  to  resemble 
the  moUier  cyst  in  having  an  outer  laminated  and  inner  parenchymatous  layer,  one 
also  forming  brood  capsules.  The  daughter  cysts  nmy  bulge  inwards  and  make 
the  mother  cyst  multilocular,  or  bulge  outwards  and  make  the  mother  cyst  lobu- 
lated.    8.  Daughter  and  granddautihter  cysts.     0.  A  grape-like  mass  of  daughter 
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fluid  on  standing  or  after  centrifugalising.  When  the  parent  para- 
sitic cyst  has  developed  to  the  size  of  a  walnut  or  before,  small  vesicles 
or  brood  capsules,  seen  as  opaque  spots,  form  in  the  parenchymatous 
inner  layer.  At  a  point  in  the  inner  wall  there  collects  a  mass  of 
coarsely  granular  protoplasm,  which  next  shows  an  involution  com- 
municating with  the  cavity  of  the  brood  capsule ;  it  is  then 
differentiated  into  a  scolex  or  tape-worm  head,  having  on  its  front  end 
a  rostellum  with  a  row  of  hooklets,  four  suckers,  a  water  vascular 
system,  and  refracting  bodies  composed  of  lime.  The  front  end  may 
be  protruded,  or  invaginated  into  the  hinder.  The  cyst  inay  remain 
simply  unilocular,  enlarging  by  increase  of  fluid  and  by  brood  capsules 
in  its  wall  forming  scolices.  Or  daughter  cysts  may  arise  from  the 
granular  protoplasm  of  the  inner  layer  of  the  mother  cyst,  which  they 
come  to  resemble  in  having  an  outer  laminated  and  an  inner  paren- 
chymatous granular  wall,  from  which  in  turn  secondary  brood 
capsules  and  scolices  are  developed.  These  secondary  or  daughter 
cysts  may  fill  the  mother  cyst  and  cause  it  to  become  multilocular, 
or  protrude  from  the  surface,  giving  the  mother  cyst  a  lobulated 
appearance,  or  become  detached,  especially  after  the  rupture  of  the 
mother  cyst,  when  they  may  start  an  isolated  existence,  becoming 
surrounded  by  a  separate  fibrous  adventitious  cyst,  and  develop  in 
turn  tertiary  or  granddaughter  cysts.  A  mother  cyst  may  not 
develop  brood  capsules  at  all,  but  remain  sterile,  without  scolices  or 
hooklets,  especially  within  the  skull,  and  is  then  called  an  acephalo- 
cyst.  In  the  brain  or  pleura  only  a  very  delicate  fibrous  adventitious 
capsule  may  develop.  In  the  shaft  of  bones  no  adventitious  cyst  or 
mother  cyst  may  be  found,  simply  a  grape-like  mass  of  daughter 
cysts,  lying  freely  in  the  distended  cavity. 

Degeneration. — An  hydatid  cyst  may  cease  to  grow,  die,  and  its 
contents  be  converted  into  a  jelly-,  putty-  or  mortar-like  mass. 
Calcification  may  occur  in  the  fibrous  adventitious  cyst,  or  this  being 
thrown  into  folds  and  remaining  vascular  intermingles  with  semi-solid 
remains  of  the  parasitic  cyst  to  form  a  turaoui',  having  an  alveolar, 
honeycorab-like  or  foliated  section.  In  such  cases  the  hooklets  remain 
undestroyed. 

Rupture. — A  cyst  may  burst  spontaneously  either  before  or  after 
suppurating.  It  may  discharge  into  the  peritoneal  cavity  causing 
shock  and  an  attack  of  urticaria,  followed  by  the  development  of  the 
scattered  daughter  cysts.    But  should  suppuration  have  already 


cysts,  the  mother  cyst  having  disappearfld.  10.  Shrinkage  of  the  uiother  cyst 
causing  tiie  parasitic  wall  to  be  foldcil,  and  between  these  folds  is  vascular  iihrous 
tissue  belonging  to  the  adventitious  cyst,  tiie  whole  forming  a  semi-solid  or  solid 
mass,  having  an  alveolar  honeycoinb-lilto  foliated  api)earaiice  on  section,  compared 
to  the  heart  of  a  cabbage,  or  resembling  a  colloid  carcinoma.  11  and  lla.  Scolices 
or  heads  of  tajxi- worms,  with  the  rostellum  and  booklets  protruded  or  retracted,  like 
a  vorticella.  They  are  just  visible  as  specks  when  the  fluid  in  a  glass  is  held  up  to 
the  light,  and  measure  in  full  protrusion  about  0'3  mm.  12  and  Via.  Hooklet-s, 
highly  niagnitied. 
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begun,  virulent  fatal  peritonitis  will  be  set  up.  A  cyst  of  the  liver, 
pleura  or  lung  may  burst  into  the  respiratory  tract,  parasitic  mem- 
brane may  be  coughed  up,  and  the  patient  recover,  or  he  may  be 
suffocated  at  once,  or  die  later  from  septic  absorption.  The  cyst  may 
also  burst  :■ — into  the  biliary  tract  and  set  up  acute  colic  and  biliary 
obstruction  ■  into  the  intestinal  tract ;  into  the  pelvis  of  the  kidney 
causing  signs  of  renal  colic  ;  into  the  bladder  and  produce  retention 
of  urine  from  impaction  in  the  urethra ;  into  the  brain  or  ventricles 
and  cause  fatal  apoplectic  symptoms,  or  externally  through  the 
abdominal  wall. 

Hydatid  cysts  may  develop  singly  or  be  multiple,  and  may  arise 
simultaneously  or  at  intervals.  In  the  liver,  one,  two  or  three  dis- 
tinct cysts  may  develop.  They  may  recur  in  the  scar  following  an 
operation  presumably  due  to  infection  at  the  time. 

The  signs  of  an  hydatid  cyst  vary  with  its  situation.  It  generally 
gives  rise  to  a  sensation  of  a  tense  globular  swelling  before  degenera- 
tion has  set  in.  It  may  fluctuate  if  not  very  tense,  and  the 
sensation  of  percussing  a  mass  of  jelly  has  been  deemed  peculiar  to 
an  hydatid  cyst  and  called  hydatid  thrill  ox  fremitus,  but  this  is  not  a 
necessary  sign.  A  relative  absence  of  symptoms  may  aid  in  the 
formation  of  a  diagnosis  by  exclusion,  e.g.,  in  the  case  of  a  liver 
tumour.  In  Australia  its  relative  frequency  is  so  great,  1  in  200  of 
hospital  cases,  that  the  existence  of  hydatids  may  be  the  more  often 
suspected. 

Prevention. — Inspection  of  meat  and  its  destruction  when  found 
infected,  including  the  entrails,  will  prevent  dogs  from  devouring 
hydatids.  A  dog  may  be  rid  of  the  worms  by  anthelmintics.  Cleanli- 
ness in  its  kennel  and  the  destruction  of  its  excrement  will  prevent 
ova  or  proglottides  from  being  swallowed  by  cattle. 

Distribution  of  hydatids. — The  percentage  occurrence  of  hydatids 
among  1,900  cases  was  found  to  be  :  Liver  57,  lung  11-6,  brain  4-7, 
spleen  2-1,  heart  1-8,  peritoneum,  omentum  and  mesentery  1-4, 
muscles  7,  female  organs  and  breast  4,  true  pelvis  3,  spleen  and 
bones  3,  vessels  2. 

Hydatids  of  the  liver,  lungs,  brain  and  bones  will  be  described 
under  those  heads. 

Among  the  rarer  forms  may  be  noticed  hydatids  compressing  the 
spinal  cord,  or  growing  in  the  orbit  and  displacing  the  eye,  or  in  the 
thyroid  gland,  three  out  of  six  cases  proving  fatal  from  perforation 
of  the.  trachea.  A  cyst  of  the  female  breast  has  proved  to  be  an 
hydatid.  In  the  abdomen,  besides  the  connection  with  the  liver, 
the  spleen  may  be  affected,  a  cyst  may  be  attached  to  the  omentum 
or  mesentery,  or  after  rupture  the  whole  peritoneal  cavity  may  be 
sown  with  cysts.  A  cyst  is  likely  to  settle  down  and  develop  in 
the  recto-vesical  pouch  of  the  male,  and  in  Douglas's  pouch  in  the 
female,  or  may  pass  into  the  scrotum  through  a  patent  funicular  pro- 
cess.   Alternatively  they  may  arise  in  the  connective  tissue  beneath 
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the  peritoneum,  and  so,  for  instance,  become  attached  to  the  ovary. 
Hydatids  discharging  through  the  uterus  require  to  be  distinguished 
from  an  hydatidiform  mole. 

General  treatment  of  cysts.^ — Wherever  possible  a  cyst  should 
be  removed  completely,  either  by  shelling  it  out  or  dissecting  it  away 
from  the  surrounding  structures,  or  by  tying  the  pedicle  if  there  is 
one.  This  is  especially  the  case  with  all  epithelial  cysts,  whether 
retention-cysts  or  those  of  new  formation,  any  remains  of  the  wall 
being  able  to  cause  the  cyst  to  re-form.  In  some  cases  where,  as  in 
the  salivary  gland  or  bile  duct,  or  ureter,  the  retention  is  due  to  some 
removable  cause  such  as  a  calculus,  it  may  be  sufficient  to  deal  with 
this.  A  fibrous  cyst,  although  not  lined  with  epithelium,  should  gene- 
rally be  dissected  away,  especially  if  the  wall  is  formed  by  a  tumour 
or  of  thick  inflammatory  tissue,  such  as  a  bursa.  If  this  cannot  be 
done,  then  the  contents  should  be  completely  evacuated  through  a 
free  incision,  and  the  cavity  filled  with  gauze,  which  is  renewed  at 
each  dressing  until  healing  occurs.  Only  rarely  can  a  cyst  with  a  thin 
wall  and  serous  contents  be  evacuated  and  sutured,  nor  is  a  drainage 
tube  so  good  as  gauze,  for  fluid  is  apt  to  remain  in  the  cavity  and 
decompose.  An  hydatid  parasitic  cyst  is  completely  shelled  out  from 
the  adventitious  cyst  when  vascular,  as  in  the  case  of  the  liver,  or  near 
important  structures  such  as  the  brain,  great  care  being  taken  to 
remove  the  whole  of  the  parasitic  membrane  without  setting  up 
htemorrhage  from  the  wall  of  the  adventitious  cyst.  Degenerated 
and  small  hydatid  cysts  are  to  be  dissected  out,  adventitious  cyst 
and  all,  whenever  this  can  be  done. 

Aspiration  for  diagnosis  must  be  immediately  followed  by  evacua- 
tion. It  is  not  to  be  considered  a  method  of  treatment.  It  has 
been  very  rarely  successful  even  with  a  thin  yielding  wall  and  serous 
contents.  Tapping  hydatid  cysts  is  a  much  more  dangerous  method 
than  incision,  quite  apart  from  the  question  of  cure.  Injection  with 
iodine  should  never  be  employed  ;  it  is  not  only  useless,  but  dangerous. 
Even  in  cases  of  thin-walled  lymph  cysts,  meningoceles,  etc.,  excision 
is  the  right  procedure. 
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SECTION  IT. 
General  Pathology  op  Injuries. 

WOUNDS. 
Repair  of  Wounds. 

A  WOUND  is  a  solution  of  continuity  in  any  part  of  the  body, 
suddenly  made  by  cutting  or  tearing.  Formerly  a  sharp  distinction 
was  drawn  between  an  open  wound,  in  which  the  skin  was  divided, 
and  a  suhcutaneoiis  wound,  in  which  the  skin  remained  intact.  But 
the  difference  between  the  two  is  merely  one  of  relative  liability  to 
septic  infection,  which  was  in  the  case  of  open  wounds  practically 
inevitable  until  the  introduction  of  antiseptic  surgery  by  Lord  Lister. 
A  subcutaneous  wound,  in  which  the  skin  remains  intact,  may  yet 
be  infected  from  the  surface  when  superficial,  as  frequently  happens 
in  the  case  of  a  subcutaneous  hsematoma,  or  through  the  circulation 
when  deep.  Moreover,  the  term  subcutaneous  wound  was  often  used 
in  connection  with  the  methods  of  so-called  "subcutaneous  surgery," 
in  which  punctured  wounds  are  made  with  a  narrow  knife  (tenotome), 
when  the  chances  of  infection  were  small,  although  there  was  an 
absence  of  all  the  preventive  measures  now  employed. 

The  process  of  repair  of  ivounds  is  found  when  investigated  micro- 
scopically to  be  similar  to  the  regenerative  stage  of  inflammation. 
When  not  disturbed  by  the  presence  of  active  pyogenic  organisms  it 
consists  mainly  and  primarily  of  regeneration  of  tissues  by  connective 
tissue  and  endothelial  cells  or  fibroblasts,  and  the  covering  over  of 
surfaces  by  proliferating  epithelial  cells,  with  only  a  little  preliminary 
emigration  of  leucocytes  and  pathological  exudation,  varying  accord- 
ing to  the  amount  of  damage  to  the  tissue  by  the  wounding. 
Regeneration  being  hindered  from  setting  in  immediately  after  the 
wounding  by  the  presence  and  activity  of  pyogenic  organisms,  leuco- 
cytic  emigration  and  pathological  exudation  take  place  profusely, 
suppuration  is  started  and  involves  the  tissue  cells,  which  would 
otherwise  carry  out  regeneration.  Thus  regeneration  is  delayed,  is 
no  longer  a  primarj^,  but  becomes  a  secondary  process,  and  only 
brings  about  healing  when  the  inflammation  has  subsided. 

Healing  by  first  intention. — This  is  a  primary  process  of 
regeneration  by  the  cells  of  the  tissues  bordering  on  the  wound 
to  replace  those  destroyed  by  the  wounding.  It  is  that  which 
occurs  naturally  whenever  the  margins  of  the  wound  are  in  contact 
or  approximately  so,  and  no  active  pyogenic  organisms  or  other 
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foreign  material  hinder  the  starting  of  the  process.  Variations  are 
observed  in  the  characters  of  the  wound  (see  Va7-ieties  of  Wounds), 
according  to  whether  little  or  much  of  the  tissues  has  been  so 
damaged  as  no  longer  to  be  capable  of  living,  and  proliferating, 
but  having  died,  has  to  be  removed  by  phagocytosis  and  absorption. 
Also  variations  occur  during  healing  according  as  the  wound  is 
properly  dressed  and  kept  at  rest,  and  the  patient's  general  state 
of  health  and  his  hygienic  surroundings  are  cared  for. 

It  is  not  that  healing  by  first  intention  requires  the  wound  to  be 
absolutely  free  from  germs.  Bacteriological  experiments  seem  to 
show  that  organisms  can  always  be  found  in  connection  with  such  a 
wound,  in  particular  staphylococci,  but  that  their  activity  is  so 
small  as  to  be  overcome  by  phagocytosis. 

Naked-eye  description  of  repair  by  first  intention. — A  simple  incised 
wound  being  inflicted  in  a  healthy  subject  haemorrhage  occurs 
according  to  the  vascularity  of  the  part,  the  blood  spouting  in  jets 
from  arteries,  flowing  from  veins  and  oozing  from  the  smaller  vessels 
and  capillaries.  The  hsemorrhage  being  arrested,  and  measures 
taken  to  prevent  septic  infection,  the  woand  accurately  closed  and 
kept  at  rest  with  its  surfaces  in  contact,  adhesion  and  then  union 
will  occur  with  hardly  any  or  no  signs  of  inflammation.  The  edges 
of  the  united  wound,  inspected  at  any  time  up  to  eight  days,  will 
present  no  diS"erence  from  its  appearance  at  the  end  of  suturing,  or 
merely  a  very  slight  redness  and  swelling.  If  an  attempt  now  be 
made  to  draw  the  edges  apart,  as  is  to  be  seen  when  an  operation  is 
done  by  two  stages  with  an  interval  of  a  few  days,  they  will  be  found 
stuck  together  by  a  white  adhesive  material,  which  on  the  surface 
between  the  edges'  becomes  dried.  After  a  week  or  so  the  line  of 
union  becomes  red,  and  if  the  margins  of  the  wound  be  now  separated 
there  is  some  oozing  of  blood,  showing  that  new  vessels  are  forming ; 
gradually  the  streak  becomes  paler,  till  ultimately  a  thin  white  line 
alone  indicates  the  site  of  the  injury,  and  this  may  in  time  become 
almost  imperceptible.  If  cut  into,  the  margins  are  now  found  firmly 
united  by  white  fibrous  tissue. 

If  from  any  cause  the  surfaces  of  a  wound  are  not  brought  wholly 
into  contact,  the  space  becomes  filled  with  blood  which  coagulates. 
If  the  superficial  edges  are  apart  this  blood-clot  fills  and  bulges 
above  the  surface,  where,  especially  in  small  wounds,  on  the  cessation 
of  hajmorrhage  it  dries  into  a  scab.  Formerly  attention  was  drawn 
to  the  fact  that  small  wounds  healed  under  this  dried  scab. 
Especially  was  this  the  case  with  the  smaller  wounds  of  animals, 
where  the  hair,  thick  skin,  and  valvular  character  of  the  wound, 
together  with  the  healthy  life  of  tlie  animal,  protected  it  from  septic 
infection.  It  was  then  supposed  that  the  blood-clot  took  some  active 
part  in  healing,  and  it  was  spoken  of  as  a  special  process,  healing  by 
blood-clot.  It  is  now  recognised  that  the  scab  made  by  the  dried 
clot  simply  protects  from  contamination  like  a  dry  dressing,  but  that 
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blood-clot  is  not  a  good  thing  between  the  margins  of  a  wound.  In 
small  amount  the  fibrin  may  serve  as  a  scaffolding  to  be  replaced  • 
by  tissue-cell  proliferation  ;  but  in  any  considerable  amount  the 
breaking-down  and  removal  of  the  red  corpuscles  entail  the 
absorption  of  toxic  products.  The  patient  may  even  be  slightly 
jaundiced  by  the  pigment  resulting  from  broken-down  htemoglobin  ; 
and  also  organisms  have  a  great  tendency  to  actively  develop  in 
blood-clot,  and  so  promote  suppuration.  Therefore,  blood-clot  is  now 
prevented  as  far  as  possible  from  collecting  in  a  wound. 

Microscopical  description  of  healing  hy  first  intention. — In  con- 
sequence of  the  injury  inflicted  on  the  tissues  by  the  instrument 
making  the  wound,  increased  by  exposure  to  cold  air,  and  the  Irrita- 
tion of  strong  antiseptics,  some  cells  are  killed  outright,  others 


damaged  so  far  that  they  cannot  take  part  in  the  regeneration, 
and  more  or  less  of  blood-clot  in  a  thin  layer  covers  and  connects 
the  surfaces.  The  divided  vessels  contract  and  retract,  so  that  the 
blood-flow  is  arrested  by  a  thrombus  or  clot  (Fig.  64).  Thrombosis 
and  stasis  having  taken  place  at  the  cut  ends  of  the  vessels,  a  retarded 
flow  ensues  behind  the  thrombus,  and  leucocytes  begin  to  emigrate 
and  fluid  to  exude,  whilst  a  little  further  back  there  is  some 
dilatation  and  accelerated  flow.  The  emigrated  leucocytes  and 
the  pathological  exudation  collect  among  the  irregularities  of  the 
wounded  surface,  giving  it  a  glazed  aspect,  and  infiltrate  the  blood- 
clot  between  the  adjacent  margins  (Fig.  65). 

Commencing  witliin  eight  or  ten  hours,  and  becoming  active  in  a 
day  or  two,  there  follows  a  proliferation  of  connective  tissue  and 
endothelial  cells  (Fig.  66),  whilst  the  leucocytic  emigration  and  the 
exudation  from  the  blood-vessels  cease.  The  cells  resulting  from 
proliferation  invade  and  remove  the  blood-clot  and  leucocytes,  so  that 


Fig.  64. — Diagram  representing  an 
incised  wound  a  few  hours  after 
the  incision,  a.  Area  of  throm- 
bosis —  leucocytes  making  their 
•way  to  the  cut  surface,  b.  Area 
of  dilated  capillaries — leucocytes 
escaping  from  the  vessels  into  the 
tissues.    0.  Normal  tissues. 


Fig.  65. — Diagram  of  an  incised 
wound  a  few  days  after  the  in- 
cision. Loops  of  capillaries  grow- 
ing out  from  the  old  capillaries 
and  making  their  way  amongst 
the  small  round  cells  uniting 
the  cut  sui-faces.  At  the  lower 
part  of  the  figure  a  loop  has 
united  with  one  from  the  oppo- 
site side. 
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the  interval  between  the  surfaces  becomes  filled  by  cells  having  a 
darkly-staining  nucleus  surrounded  by  a  little  protoplasm.  These  cells 
now  become  fibroblasts  and  ultimately  develop  into  a  fibrous  scar, 
whilst  newly-formed  capillaries  appear. 

A  new  capillary  is  formed  by  budding  from  the  walls  of  the  out 
capillaries  behind  the  level  of  thrombosis  and  stasis  (Fig.  5).  The 
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Fio.  66.— Wound  healing  at  the  end  of  a  week.  Semi-diagrammatic,  after  Ziegler. 
The  union  of  the  epithelium  is  marked  by  a  depression,  and  in  the  Malpighian 
layer  near  each  margin  some  cells  are  dividing  and  showing  karyokinesis.  Beneath 
the  epidermis  fibrin,  blood  corpuscles  and  leucocytes  are  disappearing.  The 
blood  capillaries,  1,  1,  whilst  still  dilated,  show  no  signs  of  emigration  of  leucocytes. 
2,  2,  Connective-tissue  corpuscles  and  endothelial  cells  are  dividing  to  become,  3, 
small  round  cells,  which  then  go  on  to  form  spindle  cells  and  fibrous  tissue  as  in 
Fig.  4  ;  whilst  serving  also  as  phagocytes  (see  Fig.  6)  they  remove  the  fibrin,  red 
blood  corpuscles,  and  leucocytes,  which  first  occupied  the  wounded  surfaces. 

endothelial  cells  grow  and  divide  by  karyokinesis,  producing  an 
elevation  on  the  side  wall  of  a  capillary  or  are  prolonged  into  a  fine 
thread  of  granular  protoplasm  containing  nuclei.  This  process  meets 
another  of  the  same  kind,  or  unites  with  an  already  existing  vessel, 
and  becomes  a  hollow  channel  through  which  blood  begins  to  flow, 
whilst  nuclei  and  protoplasm  group  theraaelvos  and  differentiate  into 
cells,  the  outlines  of  which  can  tiien  be  demonstrated  by  stainmg 
with  nitrate  of  silver.    Whilst  this  vascularisation  is  in  progress,  the 
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fibroblasts  derived  from  the  connective  tissue  and  endothelium  are 
developing  into  scar  tissue.  At  first  (see  Eig.  4),  the  cell  has  an 
oval  nucleus  with  only  a  little  protoplasm,  then  the  protoplasm 
increases,  whilst  there  appear  two  or  more  nuclei.  Processes  develop, 
so  that  the  cells  next  appear  oat-shaped  or  spindle-shaped,  and  with 
their  long  axes  arranged  parallel.  Then  parts  of  the  cell  become 
fibrillated,  also  the  homogeneous  intercellular  substance  develops 
fibrils,  whilst  the  nucleus  remains  elongated,  surrounded  by  a  scanty 
amount  of  protoplasm.  The  young  fibrous  tissue  later  on  undergoes 
contraction,  so  that  the  newly-formed  capillary  loops  are  constricted 
and  obliterated,  their  endothelial  cells  sharing  in  the  general  fibrous 
change,  until  the  scar  becomes  relatively  non-vascular.  Elastic 
fibres  have  been  seen  to  appear  in  a  scar  after  a  year. 

The  blood-clot  between  the  surfaces  of  the  wound  is  removed  by 
active  phagocytosis  (Fig.  6)  on  the  part  of  leucocytes  and  of  cells 
derived  from  connective-tissue  cells  and  from  endothelium.  The 
fibrin  and  red  corpuscles  are  in  part  taken  into  the  cells  and  digested, 
in  part  rendered  soluble  by  a  proteolytic  ferment  derived  from  these 
cells,  and  so  are  easily  absorbed  into  the  lymphatics  and  veins. 

Healing  by  first  intention  is  prevented  by  :  (1)  Septic  infection, 
(a)  from  lack  of  care  in  preventing  it  at  the  time  of  making  the 
wound;  {b)  in  the  case  of  an  accidental  wound  from  the  impossi- 
bility of  removing,  or  the  failure  to  remove,  the  septic  matter, 
whether  attached  to  foreign  bodies  or  not,  carried  in  at  the  time 
of  the  accident;  (c)  infection  from  some  abscess  or  septic  cavity 
communicating  with  the  depth  of  the  wound  ;  or  {d)  infection 
through  the  circulation,  the  infection  existing  at  the  time  of  the 
wound  somewhere  in  the  system  or  gaining  entrance  subsequently. 

(2)  Injury  to  the  tissues  forming  the  mai-gins  of  the  wound  by 
contusion,  laceration,  rough  handling  and  excessive  use  of  antiseptics. 

(3)  The  parts  not  being  kept  at  rest  in  apposition.  (4)  IneflScient 
drainage,  the  serum  derived  from  the  blood-clot  and  from  the 
inflammatory  exudation  collecting  between  the  surfaces  of  the  wound 
and  setting  up  tension.  Thus  the  wound  surfaces  are  separated 
by  the  serum,  which  by  its  tension  compresses  newly-formed  blood- 
vessels, and  the  toxins  contained  in  the  serum  check  regeneration. 
(5)  An  impaired  state  of  health,  from  causes  such  as  alcoholism, 
albuminuria,  and  diabetes.  These,  whilst  not  actually  preventing 
healing  by  first  intention,  favour  the  development  of  any  chance 
infection  by  diminishing  the  resistance  presented  by  such  patients. 

Healing  by  second  intention. — In  healing  by  second  intention, 
the  setting  in  of  regeneration  by  fibroblasts  and  epithelial  cells  is 
delayed,  being  hindered  by  the  amount  of  degeneration  which  first 
ensues.  A  period  of  suppuration  if  the  wound  has  been  closed,  of 
ulceration  if  it  remains  open,  takes  place  before  healthy  granulations 
form,  and  it  is  then  only  that  definite  repair  begins.  The  process 
of  healing  by  granulation  may  take  place  after  only  a  small  amount 
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of  ulceration,  aftei'  marked  inflammation  and  ulceration  or  more  or 
less  of  free  suppuration  for  a  considerable  period. 

(a)  Healing  by  second  intention  after  only  a  small  amount  of 
ulceration. — A  wound  which  is  not  brought  together  because  its 
surfaces  are  already  infected,  or  in  which  there  has  been  such  a  loss 
of  substance  that  it  is  impossible  to  unite  it,  the  bleeding  being 
arrested,  may  be  dressed  with  gauze.  The  result  is  that  the  inflam- 
matory exudation  which  quickly  ensues  is  immediately  taken  up 
by  the  gauze  and  prevented  from  decomposing,  and  there  is  then 
only  a  limited  amount  of  ulceration  of  the  svirface  and  of  surround- 
ing inflammation,  with  the  escape  of  a  thin  reddish  discharge,  not 
containing  many  cells,  and  when  the  gauze  is  raised,  a  drj'ish  glazed 
surface  is  exposed.  Within  a  few  days  the  whole  of  the  wound  is 
covered  by  small  red  elevations,  granulations,  which  tend  to  fill  up 
all  the  depressions  in  the  wound  to  a  uniform  level.  If  now  the 
edges  and  surfaces  of  the  wound  are  well  approximated,  the  surfaces 
will  adhere  and  unite,  rather  more  slowly  than  in  healing  by  first 
intention,  and  with  the  escape  of  some  reddish  cellular  discharge, 
followed  by  the  formation  of  a  greater  amount  of  fibrous  tissue,  and 
so  more  contraction  of  the  scar.  This  union  is  called,  union  of 
granulations  by  secondary  adhesion,  union  after  secondary  sutU7'e. 
Supposing  it  impossible  to  bring  the  edges  together,  healing  occurs 
after  healthy  granulations  have  formed,  either  by  epithelium  spread- 
ing inwards  from  the  margin  or  after  skin-grafting. 

(6)  Healing  by  second  intention  after  marJced  inflammation  and 
idceration. — Supposing  considerable  injury  to  be  done  so  that  parts  of 
the  edge  and  surface  die,  whilst  pyogenic  organisms  az-e  introduced, 
and  the  discharges  are  allowed  to  remain  on  the  wounded  surface 
and  decompose,  the  immediate  result  of  the  wounding  is  acute 
inflammation  of  the  wound  and  its  surroundings  for  some  distance, 
ulceration  with  profuse  discharge  of  pus,  along  with  the  constitu- 
tional symptoms  of  septic  intoxication,  hectic  fever.  The  wound  is 
covered  by  thick  pus  and  dead  tissue,  or  sloughs  (see  Gangrene).  This 
septic  inflammation  may  spread.  Supposing  it  not  to  do  so,  the 
sloughs  and  pus  will  diminish  in  amount,  whilst  the  surrounding 
inflammation  subsides  until  the  redness  and  swelling  are  confined  to 
the  neighbourhood  of  the  wound.  At  the  same  time  red  granula- 
tions begin  to  form  and  appear  through  the  pus  here  and  there, 
gradually  becoming  more  numerous  as  ulceration  lessens.  Finally, 
the  wound  is  covered  with  healthy  granulations,  but  there  is  a  great 
amount  of  fibrous  tissue  in  the  base  of  this  chronic  ulcer.  When 
healing  finally  is  completed,  whether  by  the  drawing  of  the  edges 
together,  the  spread  of  the  epithelium  from  the  periphery,  or  after 
skin-grafting,  much  contraction  will  ensue,  and  a  puckered  scar 
permanently  marks  the  site  of  the  injury. 

(c)  Healing  by  second  intention  after  supjmration. — Supposing 
an  infected  wound  to  be  sutured,  especially  if  imperfectly  drained,  or 
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if  the  infected  wound  be  of  a  punctured  character,  there  is  acute 
suppuration  and  the  formation  of  an  abscess  between  the  surfaces  of 
the  wound.  This  abscess  must  discharge  and  the  suppuration 
subside  before  the  regeneration  process  necessary  for  repair  can  set  in. 
Inflammatory  redness  with  sweUing  commences  at  the  edges  of  the 
wound  at  once,  and  instead  of  subsiding  increases  and  spreads  for 
some  distance  around,  the  parts  become  tense,  and  throbbing  pain  is 
felt.  Meanwhile  the  patient  feels  chilly  or  has  a  distinct  rigor,  the 
temperature  rises,  the  pulse  increases  in  frequency,  the  tongue 
becomes  coated,  the  skin  hot  and  dry,  the  urine  scanty  and  high- 
coloured,  and  the  bowels  confined.  There  is  headache,  loss  of 
appetite,  restlessness,  want  of  sleep,  and  perhaps  some  delirium. 
The  patient  is  now  sufifering  from  septic  intoxication  {septic  traumatic 
fever),  the  result  of  absorbing  toxins  formed  between  the  wounded 
surfaces.  The  septic  process  may  extend,  and  the  patient  suffer  from 
septiccemia  or  pycBmia.  If,  however,  free  exit  be  given  to  the  pus 
and  broken  down  blood-clot,  the  absorption  producing  the  septic  intoxi- 
cation is  checked,  the  constitutional  symptoms  subside,  and  the 
opposing  stu'faces  of  the  wound  become  covered  with  granulations 
and  unite.  The  union  takes  place  last  of  all  in  the  track  of  the 
drain  and  at  the  opening  in  the  skin,  where  healing  may  be  long 
delayed  and  a  sinus  persist. 

The  microscopical  appearances  in  healing  by  second  intention  are 
described  under  Ulceration  and  Suppuration.  Pus  is  formed  both 
by  leucocytes  and  by  the  proliferating  tissue  cells,  the  latter  con- 
tinuing to  die,  killed  by  toxic  poisoning,  and  to  fall  off"  as  long 
as  the  acute  inflammation  lasts.  When  this  subsides,  some  of 
the  proliferating  tissue  cells  begin  to  form  fibroblasts,  and  the 
endothelial  cells  new  capillary  loops.  A  capillary  loop  surrounded 
by  a  heap  of  potential  fibroblasts  forms  the  red  mass,  called  a 
granulation.  If  not  destroyed  by  toxins,  the  fibroblasts  of  the 
granulations  form  fibrous  tissue,  while  the  epithelial  cells  at  the  margin 
begin  to  spread  over  the  granulating  surface  (Fig.  11).  An  excessive 
amount  of  fibrous  tissue  is  formed,  which  after  the  epithelium  lias 
covered  it  in  still  remains  vascular,  as  shown  by  the  red  surface. 
But  although  more  slow  to  begin,  contraction  of  the  fibrous  tissues 
proceeds  until  the  scar  remains  both  thicker,  denser  and  less  vascular 
than  after  healing  by  first  intention. 

Treatment  of  Wounds. 

Wounds  tend  to  heal  by  first  intention,  and  are  chiefly  hindered 
from  it  by  septic  infection  or  haemorrhage.  To  prevent  these  occur- 
rences special  measui'es  are  required  not  only  in  connection  with  the 
operation  or  first  dressing  after  an  accident,  but  also  until  healing  is 
complete.  Special  treatment  is  required  for  the  constitutional  efl'ects 
of  injury ;  also  for  special  varieties  of  wounds,  burns  and  scalds. 
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The  prevention  of  septic  inflammation  in  wounds. 

Healing  after  more  or  less  suppuration  was  regarded  as  the 
noi'mal  course,  and  that  by  first  intention  the  exceptional,  until  Lord 
Lister  showed  that  by  the  scientific  use  of  chemical  materials  acting 
as  antiseptics,  germs  which  would,  otherwise  or  had  actually  come 
in  contact  with  a  wounded  surface,  might  be  destroyed,  or  at  any  rate 
so  inhibited  that  they  do  not  set  up  inflammation.  Since  then  heat 
for  destroying  germs  has  been  used  in  a  number  of  ways,  included 
under  the  term  aseptic  measures.  Antiseptic  and  aseptic  measures  are 
now  used  in  combination  to  prevent  septic  inflammation  without 
damaging  the  living  tissues.  Although  in  most  cases  no  absolute 
freedom  from  organisms  is  at  pi-esent  really  accomplished,  the 
staphylococcus  albus  being  present  apparently  in  most  wounds 
without  causing  suppuration  or  preventing  healing  by  first  intention, 
yet  the  practical  end,  the  prevention  of  septic  inflammation  rather 
than  bacteriological  sterility  at  all  points,  is  as  a  matter  of  fact 
generally  attained. 

A.  Antiseptic  measures. — These  involve  the  use  of  chemical 
antiseptic  materials,  of  which  there  are  many  that  have  been  tried, 
although  here  only  those  in  common  use  are  described — (1)  Strong 
antiseptics,  carbolic  acid  and  perchloride  of  mercury  ;  (2)  weak  anti- 
septics, permanganate  of  potash  and  boric  acid  ;  (3)  antiseptics  in 
powder,  iodoform  and  boric  acid ;  (4)  antiseptic  pastes ;  (5)  anti- 
septic gauzes  ;  (6)  antiseptic  wools. 

(1)  Strong  antiseptics,  (a)  Carbolic  acid  or  Phenol. — Only  the 
purest  form  is  used  in  surgery.  The  crystals  should  have  no  other 
than  the  characteristic  odour ;  on  warming,  or  on  the  addition  of  a 
little  water,  a  thick  clear  syrup  results,  which  is  used  as  such  or 
diluted  to  the  stock  solution. 

(i.)  Undiluted  carbolic  acid  immediately  destroys  all  germs  in 
contact  with  it  without  penetrating  or  destroying  tissues  beyond  the 
surface,  and  is  used  for  swabbing  limited  septic  areas,  no  excess  being 
allowed  to  overflow,  such  as  small  foul  and  phagedenic  ulcers,  also 
tuberculous  ulcers  and  sinuses,  down  which  it  is  passed  on  a  pi'obe, 
with  or  without  cotton-wool  twisted  round  the  end.  It  is  also  a 
local  anassthetic ;  hence  no  opium  need  be  given  after  its  use,  and  a 
small  flake  of  wool  squeezed  out  of  undiluted  carbolic  acid  can  be 
inserted  into  a  hollow  tooth  to  relieve  toothache,  or  a  drop  may  be 
put  on  a  boil  or  pustule,  and  a  pvincture  made  through  the  drop. 

(ii.)  A  5  per  cent,  solution,  1  in  20,  made  by  diluting  carbolic 
acid  with  boiling  water,  is  the  stock  solution.  It  is  poured  over  the 
instruments,  ligatures  and  sutures  laid  in  trays,  five  minutes  before 
commencing  an  operation.  Just  before  use,  this  solution  should  be 
diluted  to  1  in  40  by  the  addition  of  an  equal  quantity  of  boiled 
water,  or  the  hands  will  be  numbed,  and  later  will  desquamate. 
When  the  operation  is  on  the  face,  mouth,  naso-pharynx,  abdomen, 
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bladder  or  rectum,  this  solution  should  be  replaced  by  boiled  water, 
and  the  instruments  thus  freed  from  the  acid,  lest  small  quantities 
be  carried  over  and  so  absorbed.  By  means  of  sponges  on  holders 
the  skin,  infected  wounds,  and  small  abscess  cavities  are  scrubbed 
and  swabbed  out  with  a  hot  solution,  by  which  germs  are  rapidly 
destroyed,  whilst  the  oozing  of  blood  is  checked.  Sponges,  silk 
ligatures,  and  rubber  drainage-tubes  are  kept  for  at  least  twenty-four 
hours  in  this  solution  before  use. 

(iii.)  The  2"5  per  cent,  solution,  1  in  40,  is  employed  for  swilling 
sponges  and  hands  during  an  operation.  Towels  or  lint  are  soaked 
in  it  for  half  an  hour,  wrung  out  dry,  and  then  used  for  protecting 
the  operation  area. 

Diluted  to  1  in  80,  carbolic  acid  may  be  used  as  a  mouth 
wash. 

To  avoid  blistering  when  carbolic  acid  is  used  undiluted,  the  skin 
around  the  ulcer  or  sinus  may  be  painted  with  absolute  alcohol. 
Hands  shrivelled  by  1  in  20  carbolic  acid  should  be  dipped  in  spirit. 

Carbolic  acid  must  always  be  entirely  washed  away  from  the  skin 
and  cavity  of  a  wound  by  water;  none  should  be  left  to  be  absorbed. 
It  should  not  be  used  for  irrigating  the  mouth  or  nose  lest  it  be 
swallowed,  nor  for  irrigating  the  bladder,  rectum,  peritoneal  or  large 
abscess  cavity,  for  it  is  rapidly  absorbed  from  such  cavities,  and 
cannot  be  all  recovered  by  the  after-irrigating  with  water. 

It  must  never  be  used  for  fomentations  or  wet  dressings  applied  to 
inflammatory  areas  and  open  wounds,  for  it  is  thus  readily  absorbed 
and  produces  symptoms  of  poisoning;  also  it  causes  superficial  gan- 
grene, especially  of  the  fingers  or  toes,  of  the  penis  after  circumcision, 
and  of  inflamed  skin,  by  contracting  the  blood-vessels. 

It  is  used  for  disinfecting  the  skin  before  operation  by  wringing 
gauze  or  lint  out  of  the  1  in  20  or  the  1  in  40  solution,  and  applying 
to  the  skin  over  the  line  of  the  proposed  incision  and  a  limited  area 
around.  For  the  thick  skin  of  adults  the  1  in  20  solution  is  applied 
not  more  than  two  hours  before  the  operation ;  for  thin  skin,  and  in 
the  case  of  children,  the  1  in  40  solution,  for  not  more  than  one 
hour  beforehand ;  to  the  face  in  the  neighbourhood  of  the  eyes  and 
mouth,  no  carbolic  acid  at  all,  only  boric  acid,  should  be  used. 

Carbolic-acid  poisoning  is  avoided  by  the  foregoing  precautions. 
Absorbed  in  a  small  amount  it  turns  the  urine  olive  green,  and 
forms  with  perchloride  of  iron  a  dark  blue  colour.  Patients  with 
kidney  disease  and  children  are  specially  susceptible.  Malaise, 
drowsiness,  or  coma  have  been  set  up ;  children  have  been  rendered 
comatose  by  applying  a  carbolic  guard  to  the  skin  too  long  before 
the  operation. 

(6)  Mercwic  chloride  (also  called  perchloride  or  bichloride  of 
mercury,  or  sublimate). — The  statements  regarding  its  use  as  an 
antiseptic  are  extremely  contradictory;  but  clearly,  under  certahi 
conditions,  its  solutions  are  rendered  inert  by  contact  with  dirt  in 
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bottles,  combinations  with  albuminous  materials,  also  with  the  gluti- 
nous substance  secreted  by  organisms.  Thus  staphylococci  have 
been  grown  in  cultures  containing  sublimate  1  in  1,000  (Andrewes). 
Electrolytic  currents  set  up  by  the  metal  of  instruments  and  bowls, 
decomposition  by  light,  solutions  in  spirit  (Lockwood),  are  some  of 
the  ways  in  which  the  antiseptic  properties  of  mercury  solutions  are 
weakened  or  rapidly  destroyed.  The  mercuric  iodide,  also  mercuric 
cyanide,  are  weaker,  but  less  irritating,  antiseptics.  The  solutions 
should  be  made  just  before  use  from  "  soloids,"  the  chloride  tinged 
with  anilin  blue,  the  iodide  with  rosanilin. 

The  1  in  1,000  solution,  or  the  solution  1  in  500  in  spirit,  is  specially 
employed  for  scrubbing  the  skin  and  hands,  or  for  swabbing  out 
the  vagina,  and  is  applied  to  any  infected  surface  from  which  it  can 
be  easily  swilled  away  with  water.  The  solution  1  in  2,000  is  used 
for  swilling  the  hands  and  sponges  during  operations. 

It  is  not  suitable  for  instrument  trays,  because  the  mercury  is 
precipitated  and  the  solution  rendered  inert,  also  it  tarnishes  plated 
and  steel  surfaces  and  blunts  the  edges  of  knives.  It  quickly  erodes 
and  destroys  metal  bowls,  hence  glass  or  china  or  enamelled  ones 
are  required  in  using  it.  It  also  destroys  sterilisers,  sinks,  lead  pipes 
and  soldering,  causing  drains  to  leak. 

It  must  not  be  kept  in  contact  with  the  skin  before  operations, 
nor  employed  for  fomentations,  for  it  sets  up  a  troublesome 
pustular  eruption,  even  when  applied  for  only  an  hour  or  two, 
particularly  in  patients  who  sweat  freely. 

Mercurial  ijoiwning. — By  observing  the  above  rules  and  washing 
the  solution  away  from  the  skin,  wounds  and  vagina,  and  not  using 
it  for  operations  on  the  mouth,  naso-pharynx,  peritoneum,  bladder, 
rectum,  no  symptoms  of  mercurialism  will  arise.  Fatal  poisoning 
has  been  due  to  neglect  of  these  rules,  e.g.,  irrigating  the  uterine 
cavity  after  delivery,  when  the  placental  surface  rapidly  absorbs  the 
mercury,  causing  swelling  of  the  gums,  foul  breath,  diarrhoea. 

(2)  Weak  antisej^tics,  not  likely  to  set  up  poisoning. — (a)  Perman- 
ganate of  potash  solution. — The  Pharmacopoeial  solution  is  a  1  per  cent. 
"  Condy's  "  fluid,  a  2  per  cent,  solution.  It  is  sufficient  to  dilute  to 
the  colour  of  pale  port  wine,  and  the  solution  becomes  inactive 
when  its  ruby  tint  is  lost.  It  is  freely  used  for  irrigating  large 
wounds  and  abscess  cavities,  the  mouth,  nose,  bladder  and  rectum ; 
also  for  baths.  The  stain  on  the  skin  is  removed  by  hot  saturated 
oxalic-acid  solution. 

As  a  fomentation  to  very  foul  wounds  gauze  may  be  wrung  out 
of  a  hot  solution,  1  in  400.  Hands  which  have  been  rendered 
foul  may  be  steeped  in  such  a  solution,  and  then  decolorised  in  a 
hot  saturated  o.\alic-acid  solution. 

(6)  Boric-acid  sohition. — Boric  acid  1,  boiled  hot  water  20  ;  some  of 
the  crystals  separate  on  cooling.  This  is  the  antiseptic  used  for  all 
fomentations.    Poultices  are  now  never  employed.    The  powder  is 

12—2 


180  GENERAL  PATHOLOGY  OF  INJURIES. 


dissolved  iu  boiling-hot  water,  with  which  lint  is  saturated.  The 
lint  is  then  wrung  out  in  a  warm,  or  better  sterilised,  towel,  imme- 
diately applied,  and  covered  with  pink  protective.  This  is  changed 
after  two  hours. 

Boric  acid  to  saturation  is  so  weak  an  antiseptic  that  its  influence 
for  irrigation  is  inappreciable  ;  still,  it  is  often  used  in  operations 
on  the  mouth  and  nose.  For  irrigating  cavities,  or  for  baths,  it  is 
not  so  effectual  as  permanganate,  but  has  the  advantage  of  not 
staining  the  skin. 

(c)  Peroxide  of  hydrogen  solutio7i  is  especially  used  for  syringing 
into  sinuses  and  mucous  fistulse.     The  liberated  oxygen  breaks  up 
the  pus  into  a  light  froth  which  is  easily  removed.     It  is  non- 
irritating,  and  may  be  used  in  small  amounts  of   a  few  cubic 
-   centimetres  undiluted,  or  in  larger  amount  diluted  with  water. 

(3)  Antiseptic  powders. — (a)  Iodoform. — This  is  a  most  valuable 
antiseptic  on  account  of  its  relative  insolubility.  It  dissolves  con- 
tinuously but  slowly  in  the  body-fluids  liberating  iodine.  It  is 
particularly  of  service  in  preventing  decomposition  on  surfaces  where 
there  is  such  a  free  discharge  that  a  more  soluble  antiseptic  would  be 
washed  off  or  absorbed.  The  larger  the  crystals  the  more  slowly  it 
is  dissolved.  It  is  also  of  special  service  in  tuberculous  lesions, 
whether  on  the  surface  or  in  a  cavity.  It  is  employed  therefore  on 
foul  wounds  and  ulcers  of  all  kinds  to  promote  healing  by  granula- 
tions, also  for  tuberculosis,  and  for  inserting  into  mucous  cavities, 
such  as  the  mouth  after  removal  of  the  tongue.  It  is  best  used  in 
small  amount  backed  up  by  gauze.  As  a  10  per  cent,  emulsion  in 
glycerine  it  may  be  injected  into  tuberculous  abscesses  and  joints  ; 
or  a  10  per  cent,  solution  in  absolute  alcohol  and  ether  may  be 
employed.  Also  it  is  combined  with  vaseline  as  an  ointment,  with 
collodion  as  a  varnish. 

After  iodoform  injections  children  have  had  a  rapid  pulse  up.  to 
180,  a  temperature  rising  to  103°  F.,  acute  nephritis,  with  ha3mo- 
globinuria  and  collapse,  followed  by  coma  and  death.  But  any 
danger  from  iodoform  poisoning  may  be  practically  disregarded,  for 
when  patients  were  dosed  with  it  in  large  amount  for  phthisis  they 
reeked  of  it  and  everything  tasted  of  iodoform,  and  yet  they  only 
became  dizzy  or  drowsy.  The  local  and  general  anaesthetic  properties 
of  iodoform,  very  small  in  extent,  are  to  be  explained  by  the  relation 
of  its  chemical  formula  to  that  of  chloroform.  But  iodine  p>oisoning 
has  occurred  from  the  use  of  iodoform,  and  therefore  care  must  be 
taken  that  the  drug  does  not  decompose;  in  particular,  the  emulsion 
in  glycerine  should  always  be  freshly  prepared;  also  the  kidneys 
must  not  be  irritated  by  the  simultaneous  use  of  carbolic  acid  or 
perchloride  of  mercury.  Various  modifications  of  iodoform  tending 
to  get  rid  of  the  odour  have  not  come  into  general  use. 

(6)  Boric-acid  powder. — Being  without  odour  it  has  an  advan- 
tage over  iodoform,  but  it  is  more  easily  soluble,  hence  it  is  not  so 
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serviceable,  e.g.,  on  the  tongue  or  where  discharges  are  excessive. 
However,  it  can  be  used  freely  as  a  superficial  dusting  powder. 

(4)  Antiseptic  paste. — As  a  temporary  dressing  applied  to  wounds 
with  or  instead  of  iodoform  or  boric-acid  powder,  Mr.  Cheatle  has 
recommended  mercury  and  zinc  cyanide  400  grms.,  tragacanth  1  grm., 
carbolic  acid  40  grms.,  sterilised  water  800  grms.,  contained  in  a  col- 
lapsible tube.  Without  touching  or  probing,  or  attempting  to  clear 
a  wound,  some  of  the  paste  is  squeezed  out  on  to  it,  and  it  is  then 
covered  by  a  layer  of  antiseptic  gauze,  which  is  left  on  until  the 
wound  can  be  dressed  under  all  antiseptic  precautions. 

(.5)  Antiseptic  gauzes. — Lord  Lister  first  used  a  carbolic-acid  gauze, 
i.e.,  muslin  saturated  with  carbolic  acid  which  is  fixed  by  resin,  but 
this  has  gradually  fallen  out  of  use  owing  to  its  irritating  character. 
Perchloride  of  mercury  gauze  has  been  also  used,  the  gauze  being 
tinged  with  methylene  blue.  But  it  is  liable  to  set  up  a  pustular 
eruption  in  patients  who  sweat  freely  in  hot  weather,  and  the  anti- 
septic is  very  easily  washed  out. 

Finally,  Lord  Lister  introduced  a  cyanide  gauze,  now  most 
generally  saturated  with  a  double  cyanide  of  mercury  and  zinc  and 
coloured  pink  with  rosanilin.  It  may  be  applied  dry  or  sprinkled  with 
carbolic  lotion,  but  much  of  the  salt  is  washed  out  when  the  gauze  is 
wrung  out  of  water.  This  gauze  very  rarely  irritates  if  well  made 
so  as  to  contain  no  free  perchloride.  Iodoform  gauze,  being  trouble- 
some to  prepare,  is  more  costly,  and  has  a  powerful  odour.  It  is 
very  generally  employed  in  strips  of  several  layers,  or  as  a  hemmed 
ribbon,  for  plugging  cavities  and  sinuses.  On  account  of  properties 
mentioned  above,  iodoform  continuously  but  slowly  liberates  iodine. 
This  prevents  decomposition  in  the  cavities  by  absorbing  the 
discharge  as  quickly  as  formed,  and  checks  haemorrhage  by  pressure, 
whilst  shutting  out  contamination  from  the  air  such  as  may  gain 
access  through  a  drainage-tube.  Thymol  and  boric-acid  gauzes  are 
weak  but  not  irritating  materials. 

(6)  Antiseptic  wools. — Perchloride  of  mercury  wool,  coloured  blue,  is 
inexpensive.  Artificial  sponges  can  be  made  from  it,  by  first  heating 
the  wool  to  expand  it,  then  twisting  up  a  small  amount  in  a  square 
cut  out  of  a  single  layer  of  gauze.  This  wool  is  employed  generally 
outside  gauzes,  and  may  be  satiu-ated  with  serous  discharges  for  a 
Aveek  or  more  without  allowing  decomposition.  The  serum  saturates 
it  and  then  dries  into  an  odourless  cake.  It  may  irritate  the  skin 
in  hot  weather,  and  should  not  come  in  contact  with  a  wound. 
Iodoform  wool  is  more  expensive.  Salicylic  wool  is  good,  but  rather 
irritating  to  the  nose. 

B.  Aseptic  measures. — Boiling  water  and  superheated  steam, 
also  dry  heat,  are  employed  for  sterilising  instruments  and  dressings. 

(1)  Boiling  water,  to  which  a  little  bicarbonate  of  soda  is  added 
(a  1  per  cent,  solution,  about  a  teaspoonful  to  a  pint)  to  increase 
penetration,  can  be  employed  in  any  vessel  which  has  a  tray  or  false 
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bottom.  There  must  be  no  rusting  metal  or  mercury  solution  inside, 
or  it  will  be  precipitated  on  the  instruments. 

Listruments  after  use  are  scrubbed  in  hot  soap  and  water  with  a 
nail-brush,  swilled,  and  then  boiled  in  this  soda  solution  for  five 
minutes,  not  longer,  especially  scissors,  or  they  will  gradually  lose 
their  temper.  Then  the  soda  is  wiped  off  with  spirit,  and  the  instru- 
ment polished.  Shortly  before  an  operation  instruments  not  having 
on  them  any  visible  rust  or  dirt  are  placed  in  the  steriliser  and  boiled 
for  a  minute  before  being  laid  in  the  carbolic-acid  tray,  with  the 
exception  of  knives,  the  edge  and  temper  of  which  are  injured  by  the 
boiling.  Squares  of  lint  or  pledgets  of  wool  can  be  boiled  in  this  way, 
then  pressed  dry  in  a  wringer,  and  used  at  an  operation  as  wipers,  but 
they  will  not  absorb.  Clean  towels  may  be  boiled,  being  protected 
from  burning  by  the  tray,  wrung  out,  and  used  for  protecting  the 
neighbourhood  of  the  wound. 

(2)  Superheated  steam  is  generated  in  a  special  apparatus.  All  that 
is  required  for  an  operation,  towels,  instruments,  wool  sponges,  gauze 
and  wool  cut  to  form  the  dressing,  and  bandages  must  be  so  packed  in 
layers  in  a  vessel  from  bottom  to  top,  that  the  several  articles  can  be 
taken  out  in  the  order  they  will  be  required  at  the  operation.  This 
vessel  is  now  placed  in  the  steam  steriliser,  the  lid  of  which  is  clamped 
down  a!id  heat  applied  for  an  hour.  The  top  of  the  steriliser  is  then 
raised  for  a  while  to  let  steam  escape,  lest  it  should  condense  and 
make  everything  wet.  The  material  so  sterilised  should  be  uncovei-ed 
and  picked  out  with  forceps  only  when  wanted.  Such  dressings  when 
not  medicated,  require  frequent  changing,  as  even  with  serous  dis- 
charge they  soon  yield  a  sour  odour ;  on  the  other  hand,  they  are 
non-irritating. 

For  private  cases,  antiseptic  dressings  may  be  sterilized  and  sealed 
up  in  a  packet  which  is  only  opened  when  they  can  be  applied 
forthwith. 

(3)  Br^  heat. — Some  instruments,  e.g.,  probes,  needles,  may  be 
sterilised  in  the  flame  of  a  Bunsen  burner  or  spirit  lamp,  or  dipped 
in  spirit  which  is  then  lighted  by  a  match.  A  dry  heat  steriliser  of 
wrought  iron  can  be  used  for  sterilising  wool  sponges,  etc. 

Preparation  of  marine  sponges. — These  are  the  best  absorbents, 
and  in  operations  on  the  throat  or  abdomen  are  especially  advan- 
tageous, yet  owing  to  the  difficulty  in  preparing  and  cleaning  them 
they  are  now  not  generally  used  except  in  such  cases.  Marine  sponges 
must  first  be  freed  from  sand  by  prolonged  kneading  in  water.  Then 
they  are  covered  for  a  day  with  sulphurous  acid  1  in  5  (20  per  cent.), 
alternatively  with  hydrochloric  acid,  8  per  cent.,  or  with  1  in  400 
permanganate  of  potash  and  afterwards  decolorised  in  a  saturated 
oxalic-acid  solution.  After  all  acid  has  been  quite  washed  away, 
the  sponges  are  placed  in  a  jar  covered  with  1  in  20  carbolic 
acid,  where  they  must  remain  at  least  a  day,  and  better  a  week, 
before  use.     After  use  the  sponges  must  soak  in  warm  water 
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and  be  kneaded  at  intervals  for  a  day  until  all  the  fibrin  of  the  blood 
has  become  fluid  and  is  got  rid  of,  then  the  above  process  is  repeated. 
Marine  sponges  may  be  boiled  in  a  solution  of  tannic  acid  and 
potash  (potassium  hydrate  1  part,  tannic  acid  2  parts,  water  100 
parts),  and  so  sterilised  without  being  injured,  but  they  are  turned 
black.'  It  is  safer,  however,  to  burn  all  sponges  which  have  come 
into  contact  with  infective  material. 

Preparation  of  syringes  and  catheters. — These  tubular  instruments 
require  special  care;  they  must  be  syringed  through  immediately 
after  use  before  they  dry.  A  morphine  syringe  must  be  syringed 
through  immediately  with  1  in  20  carbolic  acid  ;  the  newer  kinds 
can  be  boiled  in  a  steriliser  ;  finally,  absolute  alcohol  should  be 
drawn  through  the  needle  to  dry  it.  None  of  the  solution  should 
be  allowed  to  remain  in  the  needle. 

Catheters  should  be  syringed  through  with  soap  and  water,  to  get 
rid  of  oil  and  mucus ;  then  laid  in  carbolic  acid,  1  in  20,  in  a  tray, 
for  one  hour,  or  wrapped  in  gauze  and  sterilised  by  steam.  The 
common  rubber  or  black  catheter  can  be  boiled  in  a  saturated  solu- 
tion of  ammonium  sulphate.  Lycopodium  powder  will  prevent 
catheters  and  bougies  from  sticking  together. 

C.  Preparation  of  the  patient,  and  especially  the  skin  of  the 
operation  area. — When  time  allows,  the  following  general  matters 
should  be  attended  to  ;  when  not,  as  in  the  case  of  accidental  wounds, 
the  local  measures  must  still  be  carried  oat  as  far  as  is  possible. 

{a)  General  preparation. — Before  any  severe  operation  the  patient 
should  go  to  bed  for  a  day  or  two,  if  not  already  confined  there, 
and  take  his  ordinary  food,  but  not  a  heavy  diet.    A  full  examination 
should  be  made,  including  that  of  the  heart  and  lungs,  the  pulse  at 
each  wrist,  and  the  urine.     His  bowels  should  be  moved  by  an 
aperient.     Generally  this  is  given  overnight,  and  an  enema  early  in 
the  morning.    It  is  often  preferable  to  give  the  aperient  the  night 
but  one  or  early  in  the  day  before  that  of  the  operation,  with  the 
object  of  not  disturbing  the  patient's  rest  on  the  night  immediately 
preceding  the  day  of  operation.    Sometimes  in  abdominal  cases  a 
course  of  purgatives  is  required  for  several  days  to  overcome  consti- 
pation.    An  enema  may  be  given  before  the  operation  consistmg 
of  a  pint  (0-5  litre)  of  soap  and  water,  with  or  without  the  addition 
of  one  or  two  ounces  (30 — 60  cc.)  of  castor  oil.    This  enema  should 
be  returned,  but  if  not,  another  may  be  given,  or  a  tube  passed  into 
the  rectum  for  a  while,  or  a  large  suppository  cut  out  of  yellow  soap 
introduced,  which  failing,  the  surgeon  should  be  informed,  and  a 
handful  of  wool  placed  over  the  anus;  or  if  the  operation  is  on  the 
rectum,  it  will  have  to  be  washed  out  after  dilating  the  anus.  A 
patient  must  always  be  reminded  to  pass  water  just  before  the 
operation.     If  from  nervousness  be  cannot  do  so,  he  should  be 
catheterised.   This  catheterism  should  be  done  as  a  rule  in  all  pelvic 
cases  ;  in  women  with  a  tumour  wedged  in  the  pelvis,  in  which  case 
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the  bladder  is  likely  to  be  drawn  up,  a  stiffish  catheter  will  be 
required,  and  should  be  pushed  furtlier  in  than  usual. 

(b)  General  cleanliness.— A  patient  should,  whenever  practicable, 
have  a  hot  bath,  with  free  use  of  soap,  on  the  afternoon  before  an 
operation,  and  put  on  clean  linen.  At  the  same  time  the  hands  and  feet 
should  be  especially  cleaned  and  the  nails  pared.  To  more  thoroughly 
prepare  the  scrotum  and  anal  region,  the  patient  may  sit  for  an 
hour  in  a  bath  of  permanganate  of  potash.  If  too  weak  for  a  bath 
(a  nurse  should  keep  within  earshot  of  a  patient  in  a  hot  bath,  for  fear 
of  syncope),  the  patient  must  be  washed  as  far  as  possible  all 
over  whilst  lying  on  a  mackintosh  sheet.  Hairy  parts  require 
special  attention.  After  washing  and  drying  the  head,  the  hair 
should  be  all  drawn  through  a  fiue-toothed  comb.  If  lice,  nits,  or 
ringworm  be  present,  the  hair  must  be  cut  short  or  the  head  quite 
shaved,  the  sores  treated,  and  the  scalp  wrapped  up  in  a  towel  or  covered 
with  a  mackintosh  skull-cap.  This  covering  is  always  required  when 
the  operation  involves  the  head  or  neck,  whether  the  hair  is  removed 
or  not.  In  all  operations  on  the  genitals  the  pubic  hair  should  be 
shaved.  In  the  case  of  Avomen  this  should  be  done  by  the  nurse  to 
avoid  any  objection  by  the  patient  ;  it  is  impossible  otherwise  to  get 
sufficient  cleanliness  ;  also  it  is  more  comfortable  for  the  patient, 
for  otherwise  the  hairs  become  matted  by  blood  and  discharges,  or 
are  caught  in  bandages.  The  axilla  must  be  carefully  shaved  and 
all  the  sebaceous  material  got  rid  of  when  operations  involve  that 
region,  as  in  removal  of  the  breast.  A  depilatory  of  barium  sulphide 
1  part,  wheat  starch  3  parts,  made  into  a  cream,  can  be  applied 
for  ten  minutes,  and  the  hairs  then  scraped  off  with  a  blunt  knife. 
The  teeth  require  to  be  cleaned  with  carbolised  chalk  powder,  and  as 
far  as  possible  tartar  removed,  and  hollow  cavities  cleared  by  pledgets 
of  wool  soaked  in  carbolic  acid.  The  patient  should  remove  false 
teeth  and  rinse  out  his  mouth  just  before  the  anaesthetic. 

(c)  The  sHn  ivithin  the  area  of  operation. — Measures  will  vary  in 
degree  according  as  the  skin  is  thick  and  greasy,  or  thin,  as  generally 
in  a  child,  or  on  the  face  in  the  neighbourhood  of  the  eyes  and 
mouth.  Thick  and  greasy  skin,  after  all  hair  has  been  shaved  off,  is 
softened  by  hot  soap  and  water,  then  scrubbed  with  pledgets  of  wool 
soaked  in  ether,  turpentine,  or  spirit,  to  get  rid  of  fat ;  then  with 
1  in  20  carbolic  acid,  or  perchloride  or  biniodide  of  mercury  1  in 
1,000  in  water  or  spirit.  This  is  repeated  two  hours  before  the 
operation,  then  the  part  is  covered  with  a  guard  of  gauze  or  lint 
wrung  out  of  1  in  20  carbolic  acid.  Crusts  of  dirt  and  sweat  and 
lampblack  are  got  rid  of  by  applying  boric-acid  fomentations,  or  by 
soaking  the  part  in  a  boric  acid  bath,  until  the  encrustations  can 
be  scraped  off.  Folds  of  skin  like  the  umbilicus  need  special  care. 
Thinner  skin,  especially  that  of  children,  requires  gentler  usage; 
after  making  it  apparently  quite  clean  by  soap  and  water,  it  is  wiped 
over  with  1   in  40  carbolic  acid,  or   1   in  2,000  perchloride  of 
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mercury,  and  one  hour  only  before  the  operation  the  carbolised  guard 
apphed.  The  face  should  simply  be  well  washed  and  dried,  and 
covered  with  wet  boric-acid  lint.  The  guard  should  be  kept  on  till 
the  patient  is  on  the  table,  ansesthetised,  and  the  operation  area 
isolated. 

D.  The  hands  of  the  surgeon,  of  his  assistants  and  nurses. — 
The  hands  of  all  those  engaged  in  surgery  require  constant  atten- 
tion. It  must  become  a  matter  of  habit  to  keep  them  always 
clean,  to  pare  and  trim  the  nails,  and  remove  all  tags  of  skin  daily. 
Starting  from  habitually  clean  hands  and  nails,  it  is  easy  to  render 
them  fit  for  surgical  work.  The  hands  and  arms  to  above  the  elbow 
are  washed  in  hot  soap  and  water,  scrubbed  with  a  nail-brush,  swilled 
in  clean  water,  and  plunged  into  1  in  40  carbolic  acid,  or  1  in  2,000 
perchloride  or  biniodide  of  mercury.  Such  hands  are  then  suffi- 
ciently free  from  virulent  germs  to  be  fitted  to  carry  through  any 
surgical  operation.  The  skin  of  such  hands  is  not  free  from  bacteria, 
but  practical  experience  shows  that  the  organisms  remaining  in  the 
crevices  and  ducts  do  not  infect  Avounds.  If  the  hands  have  been 
soiled  by  any  organic  matter  further  measures  are  required.  After 
the  hot  soap  and  water  they  should  be  freed  from  all  traces  of 
grease  and  odour  by  rubbing  with  pledgets  of  gauze  soaked  in  ether, 
turpentine,  or  spirit.  The  specially  infected  finger  may  be  rubbed 
with  1  in  20  carbolic  acid,  or  1  in  500  perchloride  of  mercury. 
Soft  soap  dissolved  in  ether  to  which  the  antiseptic  is  added  forms  a 
convenient  combination.  Some  use  instead  a  solution  of  perman- 
ganate of  potash,  decolorising  the  hands  with  hot  saturated  oxalic- 
acid  solution,  then  swilling  in  limewater.  Frequently  during  an 
operation  the  surgeon  rinses  his  hands  in  the  1  in  40  carbolic,  or  1 
in  2,000  mercury  lotion,  which  the  nurse  often  changes.  The 
surgeon's  hands  should  not  touch  anything  else  than  the  wound,  and 
that  as  little  as  possible,  instruments  being  generally  used,  not 
fingers. 

There  is,  as  a  rule,  no  need  to  use  gloves.  Rubber  gloves  serve 
to  protect  the  hands  against  foul  material  and  strong  antiseptics,  in 
the  same  way  that  such  gloves  are  worn  at  post-mortems.  But  if  at 
all  tight  the  fingers  are  numbed ;  if  loose,  they  are  clumsy,  and 
fluid,  sweat,  and  epithelial  debris  are  churned  iip,  so  that  if  pricked 
this  fluid  is  squirted  owt  into  the  wound.  To  take  a  crucial  instance, 
they  cannot  be  worn  whilst  the  hand  is  exploring  the  peritoneal 
cavity,  for  nothing  can  be  felt  with  certainty.  Cotton  gloves,  which 
can  be  sterilised  by  boiling  in  soda-water,  not  only  deprive  the  surgeon 
of  the  guidance  of  touch,  but  being  at  once  soaked  through,  the 
surgeon  cannot  turn  and  swill  his  hands  in  a  basin,  but  must  change 
his  gloves. 

Infection  through  the  breath.  Some  surgeons  have  worn  veils  to 
cover  the  hair,  mouth,  and  beard,  A  square  of  aseptic  gauze,  80  by 
50  cm.,  three  layers  thick,  has  an  oval  piece  cut  out  of  it  for  the 
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eyes,  and  is  then  put  over  the  head  and  tied  round  the  neck,  or  the 
collar  of  the  coat  buttoned  over  it,  and  pinned  at  the  back  of  the 
head  to  keep  the  slit  for  the  eyes  in  place.  These  things  appear 
unnecessary.  Long  beards,  like  long  nails,  are  unsuitable  for  a 
surgeon  ;  the  breath  is  kept  from  doing  harm  by  attending  to  the 
teeth  and  nose  ;  also  care  is  taken  not  to  blow  or  spit  into  the  wound. 

Before  the  operation  the  surgeon  should  put  on  a  sterilised  linen 
coat  or  a  mackintosh  apron. 

E.  Operation  room. — (a)  In  the  great  majority  of  hospitals  the 
operating  theatres  have  been  of  late  years  refurnished  or  rebuilt,  with 
the  object  of  preventing  any  chance  infection  during  the  operation. 
The  floors,  walls  and  ceilings,  and  shelves  ai-e  of  marble,  tiling,  or  glass, 
which  can  be  washed  clean,  with  no  corners  nor  crannies  in  which 
dust  can  collect.  All  ornamental  accessories,  also  woodwork,  are 
dispensed  with,  as  a  source  of  dust,  except  for  doors,  which  fit  closely 
and  have  an  even  surface.  All  brass  and  metal  work  is  kept 
polished.  The  rooms  require  to  be  specially  heated  to  68°  to  70°  F., 
and  ventilated  often  with  filtered  air,  so  tlaat  a  regular  temperature 
of  67°  to  70°  F.  may  be  maintained,  with  a  frequent  change  of  air. 
All  drains  are  well  trapped.  Bowls  are  to  be  of  polished  or  enamelled 
metal,  glass,  and  china  ;  so  also  all  tables  and  stools.  They  are  to  be 
cleaned  by  soap  and  water,  boiling  soda-water,  and  1  in  40  carbohc 
acid.  Adjacent  to  the  theatre  are  rooms  for  washing  hands,  an 
antesthetising  room,  a  nurses'  preparation  and  sterilising  room,  and 
a  store-room.  There  being  an  ample  supply  of  boiled  water,  this 
may  be  passed  through  a  pressure  filter  as  an  additional  precaution. 
An  operating  room  should  be  lighted  through  a  north  window,  and 
be  fitted  with  an  electric  light,  the  current  being  also  adapted  to  a 
motor  and  for  the  cautery.  Operating  tables  are  made  with  various 
objects  ;  one  form  may  be  raised  on  to  rubber  wheels,  and  so  the 
patient  taken  from  and  to  his  bed ;  some  have  arm  and  leg  flaps,  and 
levers  or  screws  for  raising  the  pelvis  or  shoulders ;  stationary 
tables  admit  of  adaptations  for  special  positions — lithotomy,  elevation 
of  the  pelvis  (Trendelenburg),  also  of  being  heated  by  hot  water. 

(^i)  Operations  in  private  houses  do  perfectly  well  when  the  house  is 
satisfactory  from  a  general  sanitary  point  of  view.  If  time  admits 
the  room  is  prepared  by  clearing  it  entirely  of  furniture,  hangings, 
and  pictures  ;  scrubbing  the  floor  and  doors  and  windows,  seeing  that 
these  fit  for  opening  and  closing  properly  ;  that  the  chimney  does  not 
smoke,  and  that  no  drains  or  sinks  open  near.  The  room  should 
be  opened  to  fresh  air  and  sunlight  for  a  day  or  so.  Then  the 
heating  and  ventilation  is  tested,  so  that  the  temperature  can 
be  kept  day  and  night  about  65°  F.,  and  there  should  be  for  the 
patient  1,500  cubic  feet  (43,000  litres)  of  air  space,  and  so 
ventilated  that  the  air  can  be  changed  at  least  every  hour.  For  the 
operation  a  strong  narrow  table  should  be  placed  near  the  window 
and  covered  with  several  layers  of  blanket  and  a  mackintosh  to 
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avoid  bruising  and  pressure  upon  the  musculo-spiral  nerve.  Three 
or  four  occasional  tables  are  covered  with  sterilised  towels.  Dishes, 
basins,  large  and  small,  and  jugs,  several  of  each,  are  scrubbed 
with  soap  and  hot  soda-water,  scalded  out  with  boiling  water, 
or  boiled  for  twenty  minutes  in  a  copper  or  clean  fish-kettle,  or  rinsed 
with  1  in  20  carbolic  acid  and  then  covered  by  towels  from  dust. 
Several  gallons  (litres)  of  water  are  prepared  by  boiling  for  half  an 
hour,  and  if  it  has  to  stand  some  hours  boric  acid  is  added.  A  dozen 
or  two  of  clean  towels  are  obtained,  and  some  are  sterilised  as 
mentioned  above.  A  narrow  bed  is  prepared  with  a  firm,  smooth 
horse-hair  mattress.  Under  the  patient  is  laid  a  mackintosh  sheet 
covered  by  another  of  linen.-  A  blanket  is  made  hot  before  the  fire 
ready  to  wrap  the  patient  in  after  the  operation  ;  also  hot-water 
bottles  must  be  filled  by  the  time  the  operation  is  ended  and  put 
into  the  bed,  but  must  be  separated  by  a  blanket  from  the 
patient,  or  a  troublesome  burn  may  be  easily  catised  in  a  weak 
subject  during  unconsciousness,  and  that  even  by  a  bottle  against 
which  the  hand  can  be  held. 

(c)  An  urgent  operation,  a  Csesarean  section,  or  strangulated  hernia 
has  often  to  be  done  under  unfavourable  circumstances.  It  is  well  in 
such  a  case  to  disturb  dust  and  dirt  as  little  as  possible  by  operating 
in  the  middle  of  the  room,  and  leaving  the  pictures  and  furniture 
by  the  walls  undisturbed,  whilst  sprinkling  water  over  the  floor 
to  lay  the  dust.  Chlorinated  lime  should  be  thrown  over  any 
adjacent  refuse  heap  or  down  the  cesspool.  In  operating  at  night 
common  glass  lamps  are  most  dangerous  ;  several  candles  stuck  in 
various  positions  avoid  shadows.  Carriage  and  bicycle  lamps  or  a 
portable  electric  light  prove  servicealjle. 

(c/)  The  inflammable  material  used  in  surgery,  loose  cotton  wool, 
benzine,  ether,  spirit,  collodion,  celluloid  material,  should  always  be 
kept  away  from  naked  light. 

(e)  The  patient  is  placed  on  the  table  and  well  covered  up  else- 
where than  over  the  part  to  be  operated  upon,  to  protect  him  fi'om 
loss  of  heat..  The  legs  and  feet  are  kept  covered  with  stockings; 
babies  are  swathed  in  wool.  In  some  countries  the  patient  is 
stripped,  placed  on  a  heated  table,  and  the  temperature  of  the 
room  kept  up  to  80°  F.,  but  the  heat  is  most  oppressive,  and 
other  objections  to  such  measures  are  obvious.  Then  the  patient 
is  suitably  anajsthetised.  When  this  is  done  the  operation  area 
18  isolated  by  mackintosh  sheets  covered  by  carbolised  or  steri- 
lised towels.  The  carbolised  guard  is  not  taken  off  until  the 
incision  is  about  to  be  made,  and  before  the  incision  a  final 
sponge  over  with  the  antiseptic  may  be  given.  By  arrangement  of 
mackintosh  sheets,  the  fluids  used  overflow  and  drain  off  into  a  pail 
on  the  floor.  All  sponges',  whether  artificial  or  marine,  and  clamp 
forceps  must  first  be  counted,  and  the  inmiber  put  down  on  a  slate. 
This  preliminary  is  essential  in  all  operations  on  the  abdomen.  Any 
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which  fall  ou  the  floor  or  into  pails  must  be  put  on  one  side,  and  all 
re-counted  just  before  the  wound  is  sutured.  If  a  sponge  be  cut  into 
two  during  the  operation  the  fact  must  be  noted,  or  the  re-count 
might  lead  to  a  sponge  being  left  behind.  All  objects  handed  to 
the  surgeon  by  assistants  and  nurses  should,  as  far  as  possible,  be 
held  on  sterilised  forceps  or  towels. 

F.  Ligatures  and  sutures. — Surgeons  are  not  yet  agreed  on 
these  matters,  (a)  Closely-twisted  or  plaited  silk  in  various  sizes 
will  serve  all  purposes.  No.  000  to  No.  1  for  fine  intestinal  sutures 
and  the  ligature  of  small  vessels,  No.  0  to  No.  3  for  ligaturing 
larger  vessels  and  suturing  skin,  No.  4  or  5  for  stout  intra-abdominal 
pedicles  and  deep  interrupted  sutures.  A  clean  skein  is  wound  on 
a  glass  reel,  which  may  then  be  boiled  in  a  soda  solution,  although 
this  may  lead  in  the  finer  kinds  to  fragility  by  untwisting.  Then 
the  reel  is  placed  in  a  wide-mouthed  stoppered  bottle  containing 
1  in  20  carbolic  acid.  The  free  end  is  seized  with  forceps,  drawn 
out,  and  the  length  cut  oS"  without  handling  the  reel.  Floss  silk 
can  be  used  for  large  pedicles.  The  one  objection  is  that  occasion- 
ally the  larger  silk  knot  remains  unabsorbed  in  muscular  tissue,  and 
may  cause  a  troublesome  sinus,  through  which  it  is  ultimately  dis- 
charged. Except  in  the  peritoneal  cavity  use  the  finest  silk  possible, 
and  do  not  bury  it  in  muscular  tissue. 

(6)  Catgut  is  prepared  by  first  allowing  animals'  intestines  to  partly 
rot,  then  twisting  up.  Thus  many  virulent  organisms  are  included 
which  have  to  be  destroyed,  and  fortius  innumerable  methods  have  been 
described,  very  many  of  which  are  successful  as  a  rule,  but  not  always. 
Occasionally  a  virulent  or  even  fatal  suppvu-ation  still  occurs  from  the 
development  of  streptococci,  even  tetanus  or  anthrax,  around  the 
ligature-knot.  No  method  has  yet  been  entirely  successful  in  dis- 
infecting the  catgut,  as  proved  by  the  continual  appearance  of  fresh 
proposals.  Hence  many  never  use  catgut.  Those  who  do  so,  prefer 
it  for  its  readiness  of  absorption  after  serving  its  purpose.  The 
brown  catgut  must  be  sealed  until  used,  and  it  is  dangerous  to 
keep  a  once-opened  bottle.  It  must  be  placed  only  for  a  minute  or 
so  in  carbolic-acid  lotion,  or  it  will  be  too  much  softened.  When 
treated  with  chromic  acid  it  may  be  kept  dry,  but  before  use  must 
be  placed  in  1  in  20  carbolic  acid  for  at  least  five  minutes ;  it  takes 
longer  to  be  absorbed.  Many  other  methods  of  sterilising  catgut  are 
in  use,  all  tending  to  harden  and  much  prolong  the  resistance  to 
absorption,  yet  in  the  middle  of  the  hardened  strand  a  virulent 
spore  may  escape  destruction. 

(c)  Linen  thread,  as  used  in  a  sewing  machine,  is  thoroughly  strong 
and  can  be  boiled  in  a  steriliser,  but  is  probably  not  absorbed  at 
all.  Hempen  ligatures  were  formerly  in  vogue ;  lately  they  have  been 
passed  through  celloidin,  to  give  them  a  smooth  surface.  They  are 
likewise  probably  never  absorbed. 

{d)  The  split  tendons  from  the  tail  of  kangaroos,  or  those  from  the 
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licramentum  nuchee  of  the  reindeer,  have  this  great  advantage  over 
ciitgut,  that  when  taken  from  a  healthy  freshly-killed  animal  they 
are^uncontaminated  by  germs.  They  are  prepared  and  preserved 
dry,  but  a  day  or  more  before  use  are  placed  in  1  in  20  carbolic 
acid.  By  splitting  the  tendons,  various  sizes  are  obtained.  They 
are  most  useful  for  the  ligature  of  vessels  in  continuity,  ligaturing 
varicose  veins  and  varicocele,  also  for  deep-buried  sutures  in  the 
muscle  of  the  abdominal  wall,  etc.,  where  they  are  absorbed  in  a 
month  or  six  weeks. 

(e)  Silkworm  or  fishing-gut  sutures  are  composed  of  unspun  silk, 
of  the  same  material  used  for  fishing-lines.  Silkworms  are  specially 
fed,  and  being  free  from  disease  are  killed,  twisted  up,  and  drawn 
out.  These  strands  are  excellent  as  interrupted  skin  sutures,  but 
they  are  too  rigid  for  tying  vessels.  As  buried  sutures  they  remain 
quite  unabsorbed,  and  in  some  cases  set  up  irritation. 

(/)  Silver  wire  is  used  for  sutures,  its  great  value  being  that  no 
germs  adhere  to  its  polished  surface.  It  is  employed  for  skin  sutures 
where  there  is  much  tension,  and  silver  wire  mixed  with  lead  to 
render  it  less  brittle  for  bone  sutures.  Some  surgeons  bury  it  in  the 
abdominal  wall  in  hernia  and  other  operations,  trusting  that  it  will 
become  permanently  encysted,  but  not  infrequently  it  becomes  so 
troublesome  as  to  require  removal.  Brass,  aluminium  or  bronze  wire 
is  preferred  by  some  for  bone. 

{g)  Hm-sehair  washed  with  ether,  and  sterilised  for  a  short  while 
by  heat,  is  admirable  for  interrupted  skin  sutures  whenever  there  is 
not  much  tension.    If  buried  it  remains  unabsorbed. 
For  the  application  of  the  ligature,  see  Hcemorrhage. 
G.  SutTire  of  wounds. — Surgical  needles  of  steel,  straight,  curved 
or  semicircular,  when  used  for  perforating  skin  must  have  the 
pointed  end  triangular,  spear-shaped,  or  chisel-shaped  (Hagedorn's). 
Pins  are  rarely  used  except  for  the  lip.    The  round  sewing-needle 
cannot  be  passed  through  skin,  but  is  suitable  for  the  deeper  and 
softer  structures  and  mucous  membranes,  as  the  needle  makes  only 
a  minute  round  hole.     Fine  sewing-needles  should  have  a  split 
eye  to  facilitate  threading,  e.g.,  with  No.  000  to  0  twisted  silk  for 
intestinal  suture.     There  are  many  kinds  of  needle-holders,  but 
skilful  fingers  are  best,  or  when  necessary  clamp  forceps  can  be 
used.    Needles  are  also  fixed  in  solid  metal  handles ;  the  finest  of 
such  are  used  for  cleft  palate,  the  stronger  for  hernia,  and  for 
transfixing  pedicles.    A  special  needle  for  passing  skin  sutures  on 
the  lockstitch  principle  is  known  as  Barker's. 

A  needle  may  have  a  slot  near  the  point,  instead  of  au  eye,  for 
instance  Keverdin's. 

Unless  there  is  ample  assistance,  needles  should  be  threaded 
beforehand  to  avoid  delay. 

Sutures  may  be  inserted  by  the  continuous  or  interrupted  methods, 
(a)  Continuous. — (1)  Simple  continuous  suture  :  The  sutures  are 
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passed  through  the  wound  at  right  angles  to  the  line  of  union, 
which  above  the  surface  they  cross  obliquely. 


Fig.   67. — A  simple  continuous  suture,  at  the  end  it  is  fixed  by  passing  tlie 
needle  through  a  loop  wliich,  when  drawn  tight,  will  form  a  slip-knot. 

(2)  A  button-hole  or  looped  continuous  suture  (Fig.  68)  :  The 
needle  after  each  puncture  being  passed  through  the  loop,  the  suture 


Fig.  68. — Continuous  button-hole  suture.  The  suture  can  be  finished  by  drawing 
the  double  thread  on  the  needle  tight  without  allowing  the  single  free  end  to  be 
drawn  through  the  last  puncture  ;  then  the  single  free  end  is  tied  with  the  double 
thread  on  the  needle. 

crosses  the  line  of  union  transversely.  This  suture  is  capable  of 
bearing  some  tension. 

(3)  A  glover's  in-and-out  suture  (Fig.  69) :    The  suture  pierces 


Fig.  69. — Glover's  in-and-out  suture. 


the  line  of  union  at  right  angles,  so  that,  on  being  drawn  tight 
the  edges  of  the  wound  tend  to  pout.  Thus  the  suture  can  be 
used  to  turn  mucous  membrane  inwards  or  skin  outwards. 

Continuous  sutures  can  be  fixed  at  any  point  by  making  a  back 
stitch,  or  are  tied  at  the  end  as  shown  in  Figs.  67  and  68. 
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(b)  Inten-upted  suture. — (1)  Simple  interrupted  suture,  tied  by  reef 
knots  (see  Fig.  70,  1  to  6) ;  or  if  there  is  much  strain  a  second  loop  is 


Yia.  70.  Interrupted  suture.  1  to  6.  The  knots  in  various  stages.   3  and  4.  The  first 

hitch,  which  can  be  drawn  so  that  the  knot  Jies  to  one  side  of  the  line  of  union. 

made  in  the  first  hitch,  the  surgeon's  knot  (see  Fig.  72).  For 
silkworm  sutures  the  first  hitch  of  a  surgeon's  knot  will  suffice. 


Fig.  71. — Quilted,  square  or  Halsted's  suture. 

(2)  Quilted  sutures  have  several  variations.  A  double-threaded 
suture  is  passed  (as  seen  in  Fig.  71)  twice  in  and'  out  on  each  side 


FiQ.  72. — Deep  interrupted  suture,  passed  through  all  the  layers  of  a  wound  {e.ff., 
the  abdominal  wall,  1,  skin  ;  2,  muscle  ;  3,  peritoneum),  and  tied  by  a  surgeon's 
knot,  i.e.,  by  making  a  second  loop  in  the  first  hitch. 

of  and  at  right  angles  to  the  line  of  union.  On  drawing  the  suture 
tight,  the  edges  of  the  wound  are  turned  in,  hence  its  use  as  a  sero- 
muscular suture  in  intestinal  surgery,  by  which  the  mucous  membrane 
is  turned  in.  Other  forms  are  used  in  Macewen's  operation  for 
hernia,  and  in  tendon  anastomosis. 
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In  uniting  a  wound,  the  sutwring  may  be  : 

(i.)  Cihtaneous.  Continuous  or  interrupted,  as  described  above, 
removed  after  a  week  or  so  by  cutting  to  one  side  of  the  knot. 

(ii. )  Intra-dermic  or  sub-dermic.  The  suture  is  passed  in  and  out 
and  from  side  to  side,  through  the  deeper  layers  of  the  skin,  without 
coming  to  the  surface,  except  at  each  end  of  the  wound,  where  the 
suture  end  is  brought  out  and  is  fixed  there  by  tying  it  to  a 
pledget  of  gauze,  or  passed  through  a  button  and  fixed  by  a  split 
shot,  etc.  The  suture  is  removed  ^by  cutting  through  one  end  and 
pulling  on  the  other,  but  this  may  be  painful  from  kinking. 

(iii.)  Deep  interrupted  sutures  passed  through  all  the  layers 
(Fig.  72)  of  the  wound. 

(iv.)  For  suturing  by  stages  buried  sutures  are  now  largely  used 
in  all  deep  wounds  where  muscles  tend  to  retract ;  in  the  case  of 
the  abdominal  wall,  peritoneum  is  united  to  "peritoneum,  muscle  to 
muscle,  aponeurosis  to  aponeurosis,  skin  to  skin  (Fig.  73). 


Fig.  73. — Suturing  by  stages.  1.  Skin  sutured  to  skin.  2.  Muscles  sutured  to 
muscles.  3.  Peritoueum  sutured  to  peritoueum.  Either  continuous  or  interrupted 
sutures  are  used. 

(v.)  Primary  suturing  :  The  sutures  inserted  and  drawn  tight  at 
the  end  of  the  operation  is  the  rule. 

(vi.)  Secondary  siUu/ring  is  suitable  for  septic  wounds  and  sup- 
purating cavities,  which  are  first  kept  open  until  rendered  healthy  by 
dressing  and  then  united  by  suture. 

H.  General  covirse  of  an  operation. — See  also  Anaesthesia 
and  Position  of  patient.  The  surgeon,  making  the  skin  a  little 
tense  between  the  thumb  and  fingers  of  his  left  hand,  and  holding 
the  knife  in  his  right  hand  as  a  violin-bow,  dinner-knife,  or  pen, 
points  it  almost  vertically  downwards  to  puncture  the  skin,  then 
slopes  the  handle  and  draws  a  steady  cut  through  the  skin  to 
end  by  again  raising  the  handle  almost  to  the  vertical.  The 
edges  being  retracted,,  another  drawing  cut  is  made  through  the 
deep  fascia.  Arriving  at  muscle,  the  fibres  are  divided  as  far  as 
possible  longitudinally.  It  is  much  better  to  separate  the  fibres 
bluntly  rather  than  to  cut  them  across  and  so  leave  a  permanent 
weak  gap.  The  deviation  from  the  principle  of  cutting  cleanly 
does  no  harm  in  the  case  of  muscle  in  an  aseptic  wound.  Arriving 
in  the  neighbourhood  of  an  important  structure,  an  artery-sheath 
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or  the  peritoneum,  the  surgeon  proceeds  cautiously  by  picking 
up  the  structure  with  dissecting  forceps  before  dividing.  He  will 
very  rarely  require  to  use  a  director,  which  may  do  harm  by  being 
pushed  into  unseen  structures.  Vessels  that  bleed  are  seized  with 
clamp  forceps,  which  mostly  hang  over  the  edges  of  the  wound  until 
all  cutting  is  finished,  when  Hgatures  are  applied  over  the  forceps. 
A  wound  may  be  readily  enlarged  by  using  scissors  whenever  the 
under-blade  can  be  guarded  by  the  finger.  A  wound  need  only  be 
sponged  until  the  end  of  an  operation,  when  it  may  be  swilled  with 
boiled  water  to  get  rid  of  blood-clot,  and  then  mopped  dry  and 
sutured.  In  the  case,  however,  of  an  accidental  wound,  presumably 
or  obviously  infected,  all  pockets  must  be  laid  open,  avoiding 
important  structures,  blood-clot  and  foreign  debris  cleared  out,  and 
bleeding  arrested.  A  septic  wound  is  well  scrubbed  out  with  1  in  20 
or  1  in  40  carbolic  acid,  or  in  some  cases  with  the  pure  acid,  all 
of  which  is  swilled  away  with  water. 

Special  lines  of  incision  are  illustrated  by  Fig.  74. 
Drainage. — An  aseptic  wound  in  which  there  is  no  cavity  for  blood 
to  collect  in  requires  no  drainage.    Most  superficial  wounds,  also 
wounds  of  the  abdominal  wall,  are  completely  sutured.    An  acci- 
dental wound,  however  well  disinfected,  also  an  operation  wound, 
which  when  closed  has  a  cavity  in  which  blood  may  collect,  is  better 
drained  for  a  few  days,  by  inserting  a  strip  of  iodoform  gauze  or  a 
rubber  tube  perforated  by  cutting  a  number  of  side  holes,  which  can 
be  dispensed  with  at  the  first  dressing.    A  cavity  being  filled  with  a 
long  strip  of  gauze,  a  little  may  be  withdrawn  every  day,  during 
which  the  wall  of  the  cavity  is  contracting,  whilst  discharges  are 
taken  up  and  prevented  from  being  absorbed.    The  withdrawal  of 
the  gauze  is  facilitated  and  much  pain  avoided  by  soaking  it  before 
removal  with  peroxide  of  hydrogen.     Even  for  draining  suppurating 
wounds  and  cavities,  drainage-tubes  are  not  now  so  much  used. 
Generally,  it  is  better  to  make  a  wide  opening,  and  fill  the  whole 
with  iodoform   gauze,  which  is  changed  every  day  or  two  until 
the  surfaces  are  lined  by  healthy  granulations,  when  healing  may 
sometimes  be  expedited  by  applying  secondary  sutures,  so  as  to 
draw  the  granulating  surfaces  together.    Some  wounds  are  sutured 
as  regards  the  deeper  part,  but  the  skin  is  partly  left  open,  lest,  as 
in  the  case  of  wounds  of  the  bladder,  oesophagus  or  larynx,  leakage 
may  occur  from  within,  and  septic  infection  spread  widely  beneath 
the  skin. 

Before  use,  drainage-tubes  are  kept  in  carbolic-acid  lotion 
(1  in  20).  Lest  a  tube  be  lost  in  a  cavity,  e.g.,  an  empyema,  it 
should  be  fixed  to  the  dressings  by  a  strand  of  silk  or  by  a  safety- 
pin,  or  have  a  flange.  A  counter-opening  sometimes  gives  better 
drainage.  It  is  made  by  pushing  sinus  forceps  through  the  bottom 
of  the  cavity  towards  the  skin  avoiding  important  structures,  cutting 
down  upon  the  forceps,  seizing  with  them  the  tube  and  drawing  it 

w.  13 
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FiQ.  74. — Lines  of  incision.  1«.  Incision  for  tlie  removal  of  an  oval  area. 
lb.  Union.  2a.  Incision  for  the  removal  of  a  semilunar  area.  26.  Union. 
2c.  Union  after  retracting  the  semilunar  wound  so  as  to  make  it  quadrangular. 
2d.  Rc.suit  after  applying  sutures  to  each  of  the  angles  (see  Breast).  3a.  A 
rectangular  Hap  (shaded)  turned  back  to  expose  a  triangular  area.  36.  The 
flap  reunited  in  position.  4a.  Two  rectangular  flni>s  (shaded)  turned  back  to  expo.^e 
a  quadrangular  area.    46.  The  (laps  reunited  {aea  Lymphatk  Glaitds  in  the  Neck). 
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into  the  cavity  through  the  counter-opening.  A  drainage  tube 
should  be  removed  as  soon  as  possible  to  avoid  the  formation  of 
a  sinus. 

Tough  glass  tubes  are  used  for  draining  the  pelvis  through  the 
hypogastrium,  and  when  a  piece  of  rubber  tubing  is  joined  to  the 
outer  end,  the  fluid  may  be  sucked  over  into  a  vessel  under  the  bed. 
(See  also  Drainage  of  Intestine  and  of  Bladder.) 

Dressings  should  allow  of  (1)  the  protection  of  the  wound  against 
infection;  (2)  the  absorption  of  discharges  from  the  wound;  (3)  a 
ready  evaporation  and  drying  so  as  to  produce  a  hard  cake,  by  which 
drying  the  growth  of  organisms  is  largely  prevented  both  on  the 
surface  of  the  wound  and  in  the  interior  of  the  dressings.  Anti- 
septic dressings  avoid  frequent  changing  of  dressings,  as  they  last  a 
week  or  more,  and  so  save  disturbance  of  the  patient  and  his  wound. 
Aseptic  dressings,  whilst  cheaper  in  large  quantities  and  less  liable  to 
irritate,  must  be  changed  more  frequently,  every  two  days  or  so. 
Only  when  likely  to  stick  to  the  intestinal  surface  or  to  skin- grafts 
is  a  layer  of  "  green  protective  "  glazed  material  laid  between  the 
wound  and  the  dressing.  In  some  cases,  near  the  genitals  and  the 
mouth,  also  where  the  end  of  a  drain  is  brought  out  through  the 
dressings,  the  dressing  is  protected  from  outside  contamination  by 
"pink  protective,"  the  glazed  surface  turned  outwards.  In  the  case 
of  fomentations  this  protective  is  now  used  to  keep  in  moisture, 
the  glazed  surface  being  turned  inwards.  In  all  other  cases  it  is 
most  desirable  that  moisture  in  the  dressings  should  be  permitted  to 
dry  as  much  as  possible.  Therefore  air  should  be  allowed  to 
circulate  either  by  raising  the  bedclothes  by  a  cradle,  or  by  keeping 
the  bandaged  part  outside  some  of  the  bedclothes. 

Bandages  are  best  made  of  elastic  flannel  "  domet "  ;  cotton  and 
linen  bandages  are  less  elastic.  A  perforated  rubber  bandage  can  be 
used  again  after  being  cleaned,  but  is  uncomfortable ;  others  should 
be  burnt,  not  re-employed.  A  bandage  aims  at  putting  equal  pressure 
on  the  wound  so  as  to  keep  it  at  rest  and  protected  against  sudden 
movements.  It  is  applied  as  a  spiral,  figure-of-eight,  or  spica  bandage. 
The  first  application  should  be  firm  to  check  oozing,  yet  without  causing 


5a.  A  V-shapetl  area  (shaded)  may  be  covered  in  by  raising  flaps  on  eacli  side  and 
uniting  them  as  in  56.  6a.  Alternatively  a  V-sbaped  area  (shaded)  may  be  covered 
in  by  raising  the  flap  on  one  side  only,  and  shifting  across  so  as  to  unite  it  as 
in  66.  7«.  An  oval  area  (shaded)  covered  in  by  making  a  Y-shaped  incision  and 
uniting  the  flaps  as  in  76  and  7c  (sec  Ejdthdioma  of  the  Lip).  8(T.  Au  oval  area 
(shaded)  may  be  covered  in  by  making  a  semicircular  incision  of  relief  on  each  side. 
By  uniting  the  margins  of  the  oval  area,  and  then  by  retracting  the  semilunar 
wounds,  the  latter  are  rendered  linear,  and  are  united  along  a  line  vertical  to  the 
main  line  of  union  (see  Umhiliml  Hernia).  9«.  An  area  (shaded)  may  be  covered 
by  raising  and  shifting  over  it,  96,  a  pedunculated  flap,  after  which  the  area  from 
which  the  flap  has  been  raised  n>ay  be  sutured,  90  (see  Rhinoplasty,  Pcrforativn 
of  the  Pahde).  lOre.  To  cover  in  a  quadrilateral  area,  a  rectangular  flap  may  be 
raised  and  drawn  over  from  one  direction,  lla.  A  large  quadrilateral  area  may 
be  covered  by  raising  and  drawing  over  it  flaps  from  three  directions,  116. 
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undue  constriction.  In  the  limbs  this  is  avoided  by  bandaging  from 
the  extremities  upwards  and  by  elevation.  Usually,  after  twelve 
hours  a  tight  bandage  may  be  eased  to  the  comfort  of  the  patient.  A 
roller  bandage  is  generally  the  most  convenient  form  for  the  limbs  ;  for 
the  trunk  a  many-tailed  is  of  advantage ;  for  the  perineum  a  T-bandage. 
Triangular  handkerchiefs  are  convenient  for  temporary  use,  especially 
on  the  head,  and  are  handy  for  slings.  A  sling  is  also  to  be  made 
from  a  strip  of  bandage  by  throwing  a  clove-hitch.  (See  Fig.  77,  D.) 

I.  After-treatment. — -Until  the  patient  has  recovered  from  the 
anfesthetic  a  nurse  should  stay  by  his  side.  Afterwards  patients 
require  watching  against  unforeseen  wound  complications  such 
as  haemorrhage,  to  prevent  sudden  impulses,  especially  in  children 
and  young  people,  e.g.,  from  getting  out  of  bed  when  half  awake. 

{a)  The  temperature,  the  pulse-rate,  and  the  rate  of  respiration 
should  be  regularly  recorded,  also  the  motions  and  their  character, 
iirine  and  its  quantity,  sleep,  and  incidents  such  as  vomiting,  hiccough, 
passage  of  flatus  up  or  down,  in  all  important  cases. 

The  tenp>eratii/re  will  show  by  its  normal  character  that  nothing 
important  is  amiss ;  by  considerable  elevation  that  there  is  septic 
intoxication,  septicaemia,  or  pneumonia ;  by  being  below  the  normal 
that  the  patient  is  suffering  from  shock,  is  weak,  or  occasionally 
it  may  point  to  suppuration  in  the  brain  or  chest.  The  rate  of  the 
pulse  by  not  exceeding  100  with  little  elevation  of  temperature 
probably  indicates  only  a  slight  absorption  of  broken-down  material ; 
by  rising  above  100  without  any  corresponding  elevation  of  tempera- 
ture, that  the  patient  is  weak.  If  there  is  a  rapid  pulse  with  a 
temperature  not  above  100  to  101,  or  even  subnormal,  there  are 
indications  of  septic  inflammation  of  the  asthenic  type,  and  if  this 
is  combined  with  leucocytosis,  there  is  probably  deep-seated  suppura- 
tion. An  increased  rate  of  respiration  will  give  general  information 
to  the  nurse  as  to  the  state  of  the  patient's  lungs,  also  as  to  pulmonary 
embolism  suddenly  supervening,  and  will  distinguish  those  cases 
of  pneumonia,  which  commence  with  abdominal  pain  and  tender- 
ness. The  urine  may  be  small  in  amount,  highly  pigmented, 
following  loss  of  fluid  by  vomiting  and  sweating,  also  from  absoi'p- 
tion  of  blood-clot ;  even  there  may  be  some  temporary  albuminuria. 
Definite  albuminuria  is  set  up  by  septicaemia. 

(6)  Diet. — As  a  rule,  in  an  ordinary  case  a  strong  patient  should 
not  take  any  food  until  nausea  and  vomiting  have  passed ;  it  may 
be  for  twenty-four  hours."  Meanwhile  he  may  sip  hot  water,  iced 
water,  lemon  drink  or  barley-water  just  to  keep  off"  thirat.  Then  he 
may  try  a  little  hot  tea,  milk  and  water  or  soda-water,  or  clear  broth. 
Generally  the  patient  should  as  soon  as  possible  return  to  an  ordinary 
light  diet,  for  a  healthy  patient  on  a  fluid  diet  will  sufi"er  from  flatus 
and  constipation.  In  particular,  the  excessive  use  of  milk  leads  to 
it  being  forced  on  patients  who  have  not  taken  it  when  in  health, 
and  with  whom  it  disagrees.     In  a  weak  patient  the  recovery  of  the 
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power  of  digestion  will  be  slower;  for  such,  broths  cand  soups,  then 
fish  or  chicken,  are  desirable  ;  his  appetite  may  outrun  his  powers  of 
digestion  and  require  to  be  checked,  or  it  may  have  to  be  tempted 
by  special  cookery. 

Young  children,  old  people,  and  exhausted  patients  cannot  be  kept 
for  long  without  food.  Young  children  will  generally  take  it  quite  well 
as  soon  as  they  have  awoke  from  the  ansesthetic.  Old  and  exhausted 
patients  often  suffer  but  little  from  vomiting,  especially  when  the 
operation  has  not  involved  the  abdomen,  and  so  will  be  able  to  take 
light  food  within  four  hours  of  the  operation. 

Exhausted  patients,  and  especially  severe  abdominal  cases,  should 
be  given  immediately  after  the  operation  a  nutrient  enema  of  milk 
or  beef  essence,  or  white  of  egg,  with  or  without  the  addition  of  3SS.  to 
3j.  of  brandy;  a  meat  suppository  may  be  given  at  the  same  time. 
This  may  be  continued  every  three  or  four  hours  until  the  patient 
can  take  well  by  the  mouth.  Every  twenty-four  hours  the  patient's 
rectum  must  be  washed  out  by  a  cleansing  enema.  See  further 
under  Shock. 

(c)  Alcohol  is  not  given  as  a  rule.  In  old  people  and  others  accus- 
tomed to  take  alcohol  in  moderation,  no  harm  follows  a  return  to  their 
usual  habits.  It  is  not,  however,  needed  by  healthy  persons  during 
convalescence.  In  weak  and  exhausted  patients  alcohol  is  regarded 
as  a  supplement  to  an  otherwise  deficient  intake  of  food.  But  espe- 
cially in  young  people,  e.g.,  sufi"ering  from  tuberculous  disease, 
the  alcohol  should  not  be  continued  much  longer  than  a  month,  but 
the  patient  as  soon  as  possible  be  sent  to  the  country  or  seaside. 
However,  when  there  is  a  septic  condition  with  a  rapid,  feeble  pulse,  dry 
tongue  and  high  temperature,  alcohol  must  be  given  freely,  e.g.,  a  pint 
of  champagne  or  four  ounces  or  more  of  brandy  daily,  until  the 
patient  can  take  his  food. 

{d)  Boivels. — The  patient  will  be  rendered  comfortable  by  a  move- 
ment of  the  bowels  about  twenty-four  hours  after  the  operation. 
There  is  no  harm  in  this;  on  the  contrary,  in  intestinal  cases,  it  is 
believed  to  tend  against  inflammatory  complications,  and  in  rectal 
operations,  such  as  piles,  an  early  motion  is  better  than  a  delay  until 
scybala  form.  Few  now  give  opium  to  confine  the  bowels ;  it  is  a 
mistake  to  think  that  confinement  of  the  bowels  is  synonymous  with 
arrest  of  peristaltic  movements,  which  continue  to  occur  irregularly 
and  cause  the  patient  uncomfortable  and  griping  sensations,  an  eleva- 
tion of  temperature  and  abdominal  pain  and  tenderness,  all  of  which 
disappear  when  the  bowels  are  moved.  To  obtain  this  end,  liquorice 
powder,  cascara,  or  calomel  may  be  given,  with  an  enema  some  hours 
after  ;  or  a  seidlitz  powder,  or  a  calomel  and  colocynth  pill.  Where  it 
is  difficult  for  the  patient  to  keep  anytliing  down,  a  grain  (0-065  grm.) 
of  calomel  or  a  drachm  (4  grms.)  of  sulphate  of  magnesia  in  hot  water 
may  be  administered  every  hour  until  tlic  bowels  are  moved.  Or  one 
may  depend  upon  eucmata  alone,  a  glycerine  enema  or  suppository,  a 
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soap  enema,  to  which,  if  there  is  flatus,  half  an  ounce  (15  cc.)  of 
turpoutine  is  added,  or  two  ounces  (60  cc.)  of  castor  oil.  Sulphate 
of  magnesia,  either  by  the  mouth  or  in  double  doses  per  rectum, 
should  be  selected  when  the  urine  is  deficient ;  at  the  same  time  the 
functions  of  the  skin  are  aided  by  hot  sponging.  The  enema  is 
repeated  if  tympanites  threatens. 

(e)  Sleep. — For  sleep  after  operation,  especially  when  there  is  some 
pain,  injections  of  morphine  are  best,  and  even  if  sleep  does  not  follow, 
the  patient  will  be  calmed,  and  this  will  last  well  into  the  next  day. 
The  morphine  may  be  repeated  for  a  few  days,  but  should  not 
be  continued  but  replaced  by  some  other  hynoptic,  bromide  of  potash, 
chloral,  sulphonal,  hyoscin,  trional. 

(/)  Vomiting  is  checked  by  injections  of  morphine  and  atropin 
combined  with  rectal  feeding. 

Varieties  of  Wounds. 

Woimds  may  be  divided  into  :  (A)  open,  and  (B)  subcutaneous. 
A.  Varieties  of  open  wounds. — Open  wounds  are  divided  into 
incised,  lacerated,  contused,  punctured,  gimshot,  and  poisoned. 

(1)  Incised  wounds  are  such  as  have  their  edges  evenly  divided  and 
their  surfaces  smoothly  cut.  They  are  usually  inflicted  by  sharp 
instruments,  and  are  those  commonly  made  by  the  surgeon  in 
operating.  •  Healing  is  generally  accomplished  by  the  first  intention, 
provided  the  proper  means  are  employed  to  prevent  sepsis  and  arrest 
heemorrhage. 

(2)  Lacerated  wounds  are  those  in  which  the  tissues  forming  the 
surface  and  edges  of  the  wound  are  irregularly  torn.  They  are 
commonly  caused  by  street,  machinery,  or  railway  accidents,  or  by 
the  goring  and  bites  of  animals,  also  by  shell  wounds  in  war. 
There  is  usually  but  little  haemorrhage,  in  consequence  of  the  vessels 
being  torn  rather  than  cut  across.  The  chief  dangers  are  profuse 
suppuration,  sloughing  and  extensive  scarring,  septic  infection, 
erysipelas,  tetanus.  Healing  is  generally  accomplished  by  the  second 
intention,  the  dead  portions  of  the  lacerated  tissues  being  first  thrown 
off  by  ulceration  in  the  way  described  under  Gangrene.  In  some 
situations  and  under  favourable  conditions,  however,  a  large  part  of 
the  woimd  may  heal  by  the  first  intention.  Special  attention  should 
be  paid  to  the  cleansing  of  the  wound  and  establishing  a  free  di-ain. 
The  lacerated  and  displaced  muscles,  etc.,  are  fitted  into  position  ; 
nothing  should  be  cut  away  unless  it  is  obviously  dead.  Sutures 
should  not  as  a  rule  be  applied  at  first,  but  the  wound  should  be 
dressed  by  filling  it  with  iodoform  gauze,  and  later,  when  sloughs 
have  been  removed  and  the  surface  covered  by  granulations, 
secondary  sutures  may  be  used. 

(3)  Contused  ivounds  are  those  in  which  the  tissues  formiug  the 
surface  and  edges  are  extensively  bruised.    Tliey  are  usually  made  with 
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blunt  instruments  or  with  such  agents  as  distribute  the  force  over  a 
hvrge  surface,  such  as  explosions.  There  is  commonly  extravasation 
of  blood  amongst  the  bruised  tissues,  though  usually  but  little  external 
hiT3morrhage.  The  chief  danger  is  from  the  septic  infection  of  the 
blood-clot  through  the  skin  and  from  secondary  hsemorrhage  on  the 
separation  of  the  sloughs.  A  combination  of  laceration  and  con- 
tusion is  frequently  present.  The  treatment  is  similar  to  that  of 
lacerated  wonnds,  combined  with  the  clearing  out  of  blood-clot  and 
the  arrest  of  haemorrhage.  Any  portions  of  skin  which  have  not  lost 
their  vitality  should  be  preserved,  especially  if  the  wound  involves 
the  scalp  or  face. 

(4)  Punctured  wounds  are  those  in  which  the  depth  is  much  greater 
than  the  breadth.  They  are  usually  produced  by  sharp-pointed 
instruments,  bayonet  or  sword  thrusts,  and  stabs.  The  chief 
dangers  are  haemorrhage,  penetration  of  important  cavities,  as  the 
thorax,  abdomen,  or  a  joint,  injury  of  a  large  blood-vessel  or  nerve, 
and  subsequently  deep  suppuration  in  consequence  of  sepsis  and  the 
retention  of  the  discharges  in  the  deep  portion  of  the  w^ound. 
Punctured  wounds  by  a  clean  instrument,  uncomplicated  by  injury 
to  an  important  tissue,  heal  by  first  intention.  For  such  the 
external  wound  may  be  closed  with  a  collodionized  gauze  dressing. 
Punctured  wounds,  however,  may  unite  by  the  second  intention, 
owing  to  the  difficulty  of  keeping  the  deeper  parts  of  the  wound  in 
contact  and  of  preventing  sepsis  and  the  collecting  of  serum  and  later 
of  pus.  If  there  is  a  probability  of  septic  infection,  the  wound  should 
be  syringed  out  with  carbolic  lotion  (1  in  20;,  and  then  plugged  with 
antiseptic  gauze,  or  prevented  from  closing  by  a  drain-tube  inserted 
just  through  the  external  opening.  If  there  is  severe  arterial  hfemor- 
rhage  which  cannot  be  controlled  by  carefully  applied  pressure,  or 
evidence  of  a  large  nerve  having  been  severed,  or  of  a  cavity  having 
been  perforated,  the  wound  must  be  converted  into  an  incised  one, 
and  the  bleeding  vessel  or  injured  nerve,  or  cavity,  explored,  and 
treated  in  the  way  described  under  Wounds  of  Arteries,  Veins,  Nerves, 
or  Injuries  of  Regions. 

(5)  Gunshot  wounds  may  be  classed  under  uncomplicated 
punctured,  or  even  incised  wounds,  particularly  when  due  to  a 
modern  bullet,  or  under  contused  or  lacerated  wounds,  especially 
when  the  result  of  explosions  and  from  shell.  There  are  a  number 
of  varying  conditions  connected  with  the  gunshot  wounds  tliemselves, 
also  with  the  surrounding  circumstances  at  the  time  of  and  following 
the  injury. 

A  gunshot  injury  may  result  (1)  in  gunpowder  staining,  fragments 
of  charcoal  being  lodged  in  the  skin  of  the  face  ;  (2)  in  small  shot  and 
slug  wounds,  by  which  the  eye  may  be  injured,  or  the  small  shot  be 
lodged  in  or  just  beneath  the  skin  and  cause  trouble  to  a  sensitive 
part ;  (3)  from  explosions,  charges  of  small  shot  at  close  quarters, 
and  sliell  wounds,  causing  extensive  laceration  ;  (X)  from  large  bullet 
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wounds  couibining  a  puncture  with  more  or  less  lacerations  ;  (5)  from 
pistol  bullets  and  small-calibre  i-ifle  bullets  of  high  velocity,  causing 
simple  punctured  wounds. 

Amongst  the  variations  in  surrounding  circumstances  are  :  (I) 
Clothing,  septic  material,  etc.,  carried  into  the  wound  at  the  time 
of  injury.  From  the  wads  of  blank  cartridges  tetanus  has  been 
set  up.  Such  complications  are  absent,  or  only  occasional,  with 
modern  rifle  and  pistol  bullets,  unless  when  fired  point-blank. 
(2)  Htemorrhage,  increased  by  the  patient's  struggles  and  exertions, 
or  the  lack  of  first  aid  after  the  wounding.  (3)  Septic  material 
introduced  by  the  wound  remaining  uncovered,  but  especially  by 
probing  and  fingering  of  wounds  without  antiseptic  precautions. 
(4)  Delay  in  operating  upon  a  patient  or  difficulties  in  treatment 
in  war  time,  owing  to  enforced  transportation. 

The  important  complications  of  a  gunshot  wound  are  :  (a)  Septic 
inflammation  ;  (b)  injury  done  to  deeper  parts,  which  is  more  or  less 
concealed  ;  (c)  the  presence  of  a  foreign  body,  a  retained  bullet,  a 
fragment  of  shell.     (See  Injm-ies  of  Special  Tissues  and  Regions. ) 

A  gunshot  wound  is  immediately  fatal  either  from  hsemorrhage 
or  from  injury  to  the  central  nervous  system  directly  or  reflexly. 
A  bullet  of  high  velocity  cuts  cleanly  across  an  artery,  which  may 
then  bleed  freely,  either  externally  or  into  a  cavity  of  the  body ;  or 
if  the  vessel  only  bleeds  into  the  surrounding  connective  tissue 
through  a  small  hole,  a  traumatic  aneurysm  results.  Practically,  all 
injuries  to  the  base  of  the  brain  and  the  iipper  end  of  the  spinal 
cord  are  fatal.  Injuries  affecting  only  the  cortex  of  the  brain  and 
the  lower  part  of  the  spinal  cord  need  not  be  so,  but  come  under 
surgical  treatment.  Fatal  cases  of  shock  also  occur  by  reflex  action 
on  the  central  nervous  system,  in  gunshot  wounds  of  the  face,  neck, 
thorax  or  abdomen. 

When  a  huUet  of  small  calibre  enters  the  skin  it  makes  a  small 
triangular  puncture  like  an  exaggerated  leech-bite,  which  after  healing 
only  leaves  a  minute  depressed  circular  scar.  The  wound  of  exit 
may  be  but  little  larger,  unless  the  bullet  drives  bone  in  front  of  it. 
In  passing  through  soft  parts  it  may  be  said  to  penetrate  like  a 
needle,  mainly  pushing  tissue  to  one  side.  It  may  make  but  a  small 
round  hole  through  a)i  artery  or  pass  through  a  nerve  by  splitting 
it ;  when  meeting  with  a  bone  the  result  varies,  according  to  the 
velocity  and  the  resistance  and  perhaps  its  rotation,  for  some  bullets 
bore  through  the  bone  like  an  augei\  When  meeting  w-ith  hard 
bone  there  is  often  most  extensive  splintering  and  displacement  of 
fragments  in  all  directions.  A  bullet  entering  the  skull  may  simply 
traverse  it,  leaving  only  a  narrow  bruised  track  behind ;  in  other 
cases  it  acts  explosively,  as  does  a  bullet  on  being  fired  into  a  sealed 
tin  containing  semi-fluid  material,  the  skull-cap  and  brain  are  blown 
out,  or  the  skull  is  comminuted  and  the  brain  reduced  to  a  pulp 
beneath  the  intact  scalp. 
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Bullet  injuries  of  the  brain,  thorax,  and  abdomen  will  be 
separately  referred  to.  The  general  line  of  treatment  to  be  observed 
is  not  to  touch  the  wound  until  it  can  be  done  antiseptically, 
but  simply  to  apply  dry  dressing,  to  which  may  be  added  an  anti- 
septic powder  or  paste.  When  it  can  be  done  thoroughly  the  skin 
is  carefully  cleaned  around,  but  the  wound  is  neither  probed  nor 
syringed,  but  an  expectant  treatment  adopted,  except  that,  under  all 
circumstances  in  cases  of  fracture  of  the  skull,  and  in  pistol-bullet 
wounds  of  the  abdomen  in  civil  practice,  an  immediate  operation  is 
necessary. 

A  large  calibre  bullet  of  slow  velocity  causes  a  wound  of  entrance, 
which  is  followed  by  more  or  less  extravasation  of  blood  around 
and  later  perhaps  by  sloughing.  Also  one  of  small  calibre,  which  has 
ricochetted  and  become  more  or  less  deformed,  acts  in  the  same  way. 
The  track  is  marked  by  great  laceration  of  soft  parts,  but  the  bullet 
is  more  easily  stopped,  only  smashing  bones  at  close  quarters,  when 
an  extensive  compound  comminuted  fracture  results.  If  the  bullet 
escapes,  the  wound  of  exit  is  larger  and  more  lacerated  than  the 
wound  of  entrance,  and  attended  with  more  extravasation  of  blood. 
It  is  most  important  that  such  a  wound  should  not  be  touched  until 
this  can  be  done  antiseptically.  Haemorrhage  is  controlled  by  direct 
pressure  on  the  temporary  dressing  applied  to  the  wound.  But  no 
attempt  is  to  be  made  to  remove  foreign  material  or  to  seek  for  the 
source  of  the  haemorrhage,  until  this  can  be  done  with  all  care. 
Then,  after  cleansing  the  skin  around,  and  with  antisepticized  hands 
and  instruments,  the  w^ound  is  well  syringed  out ;  bullets,  splinters, 
fragments  of  clothing,  are  removed.  This  may  necessitate  enlarg- 
ing the  wound  of  entrance  or  of  exit.  After  rendering  the  wound 
aseptic  and  arresting  hsemorrhage,  it  is  partly  filled  with  iodoform 
gauze  strips,  partly  sutured,  according  to  circumstances.  Shell 
and  explosion  ivounds  are  treated  on  the  same  lines  ;  the  exten- 
sive compound  comminuted  fractures  of  limbs  generally  call  for 
amputation  as  soon  as  the  primary  shock  has  passed  off;  when 
the  head,  thorax  or  abdomen  are  extensively  injured,  the  results  are 
mostly  fatal. 

Small  shot  and  powder  grains  have  to  be  picked  out  with  as  little 
cutting  as  possible  by  using  eye  instruments. 

(6)  Infected,  septic  or  jjoisoned  ivounds. — Post-mortem  ivounds. — 
Wounds  received  in  the  course  of  dissecting  well-preserved  bodies 
rarely  give  rise  to  trouble,  unless  it  be  to  chronic  warts,  which  are  of 
a  tuberculous  nature.  Post-mortem  wounds  owe  their  virulence  to 
inoculation  with  infective  micro-organisms  which  are  capable  of 
multiplying  in  the  tissues  or  even  in  the  blood,  and  so  setting  up 
true  infective  inflammation  and  blood-poisoning.  These  micro- 
organisms are  crowded  out  or  replaced,  as  decomposition  of  the 
corpse  sets  in,  by  the  bacteria  of  putrefaction.  Hence  the  longer 
the  body  has  been  kept,  the  less  dangerous  tlic  wound,  as  the 
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bacteria  are  then  merely  capable  of  inducing  a  local  inflammation, 
and  not  a  true  infective  process.  The  most  dangerous  wounds  are 
those  received  whilst  examining  bodies  in  which  death  has  recently 
resulted  from  septicasmia,  pyaemia,  diffuse  or  puerperal  peritonitis, 
and  erysipelas.  The  effects  of  a  wound  received  in  dissection,  or  in 
post-mortem  inspection,  will  depend  in  some  degree  upon  the  health 
of  the  sufferer ;  if  strong  and  vigorous  he  is  better  able  to  resist  the 
toxic  effegts  than  when  debilitated  by  prolonged  study  or  work 
in  a  hospital  ward.  Persons  acclimatised  to  the  dissecting  or  post- 
mortem room  have  been  said  to  become  less  liable  to  be  affected 
than  those  who  have  but  recently  been  engaged  there,  but  it  is 
a  great  mistake  to  put  any  reliance  on  this  statement.  Rubber 
gloves  should  be  worn,  for  the  virulent  infection  may  enter  through 
any  breach  of  surface. 

The  signs  vary  considerably,  depending  upon  the  nature  of  the 
poison  received  from  the  corpse  and  the  previous  state  of  the 
general  health.  Thus  :  1.  A  pustule  may  form  at  the  seat  of 
inoculation,  and,  after  breaking  and  scabbing,  leave  a  raised, 
indolent,  painful  red  sore,  which  may  persist  for  months,  in  spite  of 
treatment.  2.  The-  scratch  or  wound  may  become  inflamed,  the 
superficial  and  perhaps  the  deep  lymphatics  implicated,  and  the 
axillary  glands  enlarged  and  painful,  this  condition  being  attended 
by  sharp  constitutional  disturbance,  often  preceded  by  a  rigor. 
Suppuration  generally  occurs  at  the  seat  of  inoculation,  and  some- 
times also  in  the  axillary  glands.  The  prognosis  is  usually  good. 
3.  With  or  without  the  local  signs  of  the  preceding  form,  in  a  few 
hours  severe  constitutional  symptoms  may  set  in,  beginning  with  a 
rigor,  and  rapidly  assume  a  typhoid  character.  Diffuse  suppuration 
occurs  in  the  axillary  glands,  and  may  spread  to  the  neck  and 
side  of  the  chest.  The  prognosis  is  very  unfavourable,  the  patient 
often  dying  in  from  one  to  three  weeks,  or  only  recovering  after  a 
tedious  convalescence,  and  then,  probably,  with  a  broken  constitu- 
tion. 4.  Diffuse  cellular,  or  cellulo-cutaneous  erysipelas  ma\'^  be 
set  up  at  the  seat  of  inociilation,  attended  with  the  usual  constitu- 
tional symptoms  of  these  affections,  and  may  rapidly  spread  up  the  . 
limb  and  terminate  in  gangrene  and  death.  The  axillai*y  glands  in 
this  form  are  not  usually  affected.  5.  In  addition  to  the  local 
suppuration,  a  pytemic  state,  with  the  formation  of  metiistivtic 
abscesses  in  various  tissues  and  organs,  sometimes  occurs. 

Treatment. — Immediately  on  its  infliction  the  wound  should  be 
squeezed,  and  cleansed  by  a  stream  of  cold  water,  and  bleeding 
encouraged  and  absorption  prevented  by  tightly  binding  the  part 
above  the  wound.  Where  the  corpse  is  recent  and  death  is  known 
to  be  the  result  of  some  infective  disease,  the  wound  should  be 
washed  in  strong  carbolic  or  corrosive  sublimate  lotion  or  touched 
with  pure  carbolic  acid,  and  then  di-essed  and  pi-otected  from  further 
infection.     If  a  wart  or  indolent  sore  form,  it  should  be  excised 
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and  the  patient's  health  improved  by  tonics  and  change  of  air.  Imme- 
diately on  the  first  signs  of  an  infective  inflammation,  the  patient 
should  be  put  under  nitrous  oxide  gas,  the  wound  scraped  out, 
pure  carbolic  rubbed  in,  and  carbolic  acid  1  in  20  may  be  injected 
subcutaneously  around.  Hot  boric-acid  fomentations  or  baths  are 
used,  and  any  abscess  that  may  form  in  the  axilla,  or  elsewhere, 
opened  early ;  indeed,  if  there  is  much  tension  or  brawniness  of  the 
parts,  incisions  should  be  made  before  pus  has  formed.  The  bowels 
in  the  meantime  should  be  cleared  by  a  brisk  purge,  and  the  strength 
supported  by  nourishment  and  stimulants.  If  spreading  gangrene 
supervenes,  amputation  as  far  as  possible  from  the  spreading  edge 
should  be  at  once  performed,  and  if  it  is  due  to  streptococci  the 
antitoxin  should  be  administered,  also  quinine  in  5  gr.  doses  every 
three  hours  until  quinism  appears. 

Stings  of  insects  sometimes  cause  troublesome  local  inflamma- 
tion, which  may  occasionally  assume  a  diflFuse  and  septic  character, 
and  where  a  large  extent  of  surface  is  stung,  as  by  a  swarm  of  bees, 
may  be  attended  with  symptoms  of  severe  depression.  Stings  of 
the  throat  occasionally  occur  from  swallowing  a  wasp,  and  are  liable 
to  be  followed  by  (Edematous  laryngitis.  Flieg,  it  would  appear, 
may  sometimes  be  the  carriers  of  infection  from  feeding  on 
putrefying  material.  Thus,  the  poison 'of  septicaemia,  erysipelas, 
cellulitis,  anthrax,  etc.,  may  be  inoculated  in  this  way.  Treatment. 
— The  application  of  ammonia  will  at  once  relieve  pain.  Where 
there  is  severe  depression,  ammonia  (sp.  ammonise  aromat.  3ss.  (2  cc), 
not  liq.  ammonice)  or  alcohol  must  be  administered  hypodermically. 
Scarification,  intubation  of  the  glottis,  or  even  laryngotomy,  may 
become  necessary  in  severe  stings  of  the  throat. 

Snake-bites. — The  bites  of  poisonous  snakes,  other  than  the  adder, 
are  fortunately  rare  in  this  country.  The  bite  of  the  common 
adder  is  seldom  fatal.  It  is  attended  with  much  collapse,  nausea 
or  vomiting,  great  pain  in  the  part,  swelling  of  the  affected  member, 
subsequent  discoloration  from  blood  extravasation,  and  occasionally 
inflammation  and  suppuration.  For  an  account  of  the  more  serious 
symptoms  attending  the  bite  of  the  cobra  and  other  venomous 
serpents  of  tropical  countries,  a  special  work  must  be  consulted. 
The  treatment  consists  in  squeezing,  cupping,  or  sucking  the  part 
where  practicable,  applying  a  bandage  tightly  above  the  bite  to 
prevent  absorption  of  the  poison,  and  the  internal  administration 
of  stimulants.  For  cobra-bites  gunpowder  may  be  rubbed  in  and 
ignited,  or  a  burning  match  used  as  a  cautery,  or  the  bitten  part 
may  be  excised.  An  antitoxic  serum  has  been  prepared  from 
immunised  animals  which  should  certainly  be  at  liand  where  tliero 
are  poisonous  snakes. 

B.  Subcutaneous  wounds. — A  wound,  wliether  it  be  of  the 
connective  tissue,  bone,  muscle,  tendon,  or  other  structure,  is  said  to 
be  subcutaneous  when  the  skin  or  mucous  membrane  renmins  intact. 
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or  when  only  a  small  puncture  by  a  tenotome  has  been  made.  As 
long  as  the  skin  or  mucous  membrane  covering  the  wounded  part  is 
unbroken,  septic  processes  are  prevented  from  entering,  so  that  these 
wounds  are  attended  by  but  little,  if  any,  constitutional  disturbance. 
But  if  there  is  much  blood  extravasation,  they  may  become  infected 
through  the  circulation. 

Contusions  are  subcutaneous  wounds,  occasioned  by  a  crushing, 
pulping  or  tearing  of  the  tissues,  combined  with  extravasation  of 
blood  consequent  u'pon  the  rupture  of  the  capillaries  and  smaller 
vessels  of  the  part.  In  their  slighter  forms  they  constitute  the 
common  bruise.  The  effused  blood  generally  makes  its  way  in 
the  connective-tissue  planes  towards  the  skin,  giving  rise  to  the 
chai-acteristic  purplish-black  appearance,  and,  as  it  later  becomes 
absorbed,  to  a  change  of  colours  from  bluish-black  through  dark  red 
to  yellowish-green.  In  severe  cases  the  cuticle  is  raised  into  bullae  by 
the  effusion  of  blood-stained  serum  beneath  it.  These  bullae,  together 
with  the  blackish  colour  of  the  part,  may  occasion  a  close  resemblance 
to  gangrene,  from  which,  however,  a  contusion  may  be  distinguished  by 
there  being  no  loss  of  heat  or  of  sensation  in  the  part,  and  by  the 
bullae  being  fixed,  and  not  changing  their  position  on  pressure  as  in 
gangrene.  In  very  severe  and  extensive  contusions,  however,  the 
tissues  may  be  so  injured  as  to  lose  their  vitality,  and  gangrene  actually 
ensue  ;  whilst  in  other  instances  inflammation  and  suppuration  may 
occur.  When  the  contusion  is  localised,  blood  to  a  considerable 
amount  may  be  poured  out  at  the  injured  spot,  forming  a  fluctuating 
swelling  known  as  a  hcematoma.  Contusions  of  muscle,  bone,  blood- 
vessels, and  nerves,  and  contusions  of  the  viscera,  are  considered 
separately  under  Injuries  of  Special  Tissues  and  Regions. 

Treatment. — The  part  is  placed  at  rest,  and  an  evaporating  or  a 
spirit  lotion  applied.  As  a  rule  the  extravasated  blood  presses  upon 
the  injured  vessels,  and  so  prevents  further  heemorrhage.  Should  a 
htematoma  form,  it  should  on  no  account  be  opened,  as  the  blood  will 
usually  become  absorbed  ;  whilst,  if  air  be  admitted,  suppuration  will 
probably  ensue.  Aseptic  aspiration,  when  the  hsematoma  is  very  large, 
may  occasionally  be  done  with  advantage.  If  suppuration  occure  a 
free  incision  should  be  made,  all  the  blood  turned  out,  and  the  cavity 
filled  with  gauze.  The  fluid  may  remain  unabsorbed,  and  being 
surrounded  by  inflammatory  tissue  form  a  cyst. 

Diseases  of  cicatrices. — The  cicatrices  left  on  the  healing  of 
a  wound  are  liable  to  certain  affections  which  may  be  enumerated 
as  : — 1,  painful  cicatrix,  due  to  involvement  of  the  nerve-endings 
in  the  scar  tissue  or  pressure  of  the  scar  on  the  bulbous  end  of  a 
divided  nerve  ;  2,  depressed  or  contracted  cicatrix,  often  met  with 
after  burns,  tuberculosis,  and  syphilitic  ulceration,  due  to  the 
adhesion  of  the  scar  to  the  underlying  structures  or  to  excessive 
contraction  ;  .'5,  warty  cicatrix ;  4,  thin  cicatrix ;  5,  ulceration ; 
6,  keloid  ;  7,  epithelioma,  and  8,  more  rarely  sarcoma. 
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Keloid  is  the  name  given  to  hypertrophied  scars  and  puckered 
scar-like  tumours  of  the  skin,  about  which  little  is  yet  known,  except 
that  histologically  they  consist  of  vascular  scar  tissue,  not  distin- 
guishable, however,  in  many  cases  from  fibro-sarcoma.  Further 
difficulty  has  arisen  from  an  attempt  to  define  "true  keloid."  as  a 
tumour  arising  in  the  skin  apart  from  a  scar,  and  to  call  that 
arisin<^  in  a  scar  "  false  keloid."  But  with  regard  to  the  first,  acne 
spots,^sunburn,  "  prickly  heat,"  have  given  rise  to  keloid.  Keloid  is 
considered  inflammatory  for  one  reason,  because  it  may  sponta- 
neously disappear,  but  it  can  be  doubted  whether  this  is  a  sufficient 
distinction  from  tumour.  Its  frequent  occurrence  has  been  noted 
among  West  African  negroes,  and  Mr.  Hutchinson  has  recorded  its 
appearance  in  several  members  of  the  same  family.  It  may  occur 
in  any  scar,  whether  on  the  skin  or  on  a  mucous  membrane,  but  is 
perhaps  commonest  after  lupus  and  tuberculous  abscesses.  The 
cicatrix  becomes  raised,  firm,  elastic,  smooth,  pale  red,  following 
more  or  less  the  shape  of  the  scar.  It  may  be  multiple  in  the 
scars  of  syphilis  or  smallpox. 

Treatment.— It  is  generally  best  not  to  do  anything  but  to  wait  for 
spontaneous  disappearance.  Only  when  a  steady  enlargement  points 
towards  fibro-sarcoma  should  excision  be  done,  and  then  freely,  and 
an  attempt  made  to  obtain  a  linear  cicatrix.  Generally,  a  limited 
excision  is  a  failure,  as  keloid  recurs  in  the  scar.  A  belladonna 
ointment  relieves  pain  and  irritation.  Recently  the  x  rays  have 
been  used  successfully ;  certainly  this  appears  better  than  the  painting 
with  iodine  or  the  scarification  which  has  been  advised. 

BURNS  AND  SCALDS. 

Burns  and  scalds  vary  in  their  efi'ect  according  to  their  depth, 
extent,  situation,  and  the  age  of  the  patient.  An  extensive  though 
superficial  burn  on  the  trunk,  head  or  face,  especially  in  a  child,  may 
be  more  serious  than  a  deeper  but  limited  burn  on  the  extremities. 
A  burn  is  usually  said  to  be  more  severe  than  a  scald,  as  the 
fluid  producing  the  latter  generally  quickly  cools  and  runs  off.  A 
scald,  however,  owes  its  severity  to  the  large  extent  of  surface 
usually  implicated,  and  when  produced  by  molten  metal  or  boiling 
oil  which  adheres  to  the  part,  is  generally  very  serious.  Burns 
and  scalds,  when  severe,  give  rise  to  constitutional  as  well  a,s 
local  eff'ects.  The  local  eff"ects  may  be  considered  under  Dupuytren's 
division  of  burns  into  six  degrees.  These  degrees,  however,  may  be 
variously  combined  in  the  same  burn. 

1st  degree.— ^'m^j^e  erythema,  due  to  increased  flow  of  blood 
through  the  dilated  vessels.  No  tissue  destruction  ensues,  and  no 
scar  is  left. 

2nd  degree.—  Vesication,  due  to  the  exudation  from  the  dilated 
capillaries  of  the  cutis  causing  the  superficial  layers  of  the  epithelium 
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to  be  raised  from  the  deeper  in  the  form  of  blebs.  No  scar  is  left,  as 
only  the  superficial  layers  of  the  epithelium  are  destroyed,  and  these 
are  soon  reproduced  from  the  deeper  layers.  Some  slight  disturbance 
of  pigmentation  (an  increase  or  decrease),  however,  may  follow. 

3rd  degree. — Destruction  of  the  cuticle  and  part  of  the  true  skin. 
—The  epithelium  around  the  hair-follicles,  in  the  sweat-glands,  and 
between  the  papillae,  escapes,  and  rapidly  forms  new  epithelium  over 
the  granulating  surface  left  on  the  separation  of  the  sloughs.  A 
scar  results,  but  as  it  contains  all  the  elements  of  the  true  skin,  the 
integrity  of  the  part  is  retained,  and  hence  there  is  no  contraction. 
It  is  the  most  painful  form  of  burn,  as  the  nerve-endings  are  involved 
but  not  destroyed. 

4th.  degree. — Destruction  of  the  whole  shin. — The  sloughs  are 
yellowish-brown  and  parchment-like  ;  their  separation  is  attended 
by  ulceration.  As  the  nerve-endings  are  completely  destroyed, 
the  pain  is  much  less  than  in  the  former  degree  of  burn.  The 
epithelium  which  covers  in  the  granulating  surface  is  only  derived 
from  the  margins  of  the  burn,  and  the  resulting  scar  consists  of 
dense  fibrous  tissue.  Hence  the  extensive  contraction  and  great 
deformity  which  result  unless  skin-grafted. 

5th.  degree. — Penetration  of  the  deep  fascia  and  implication  of 
the  muscles. — Great  scarring  and  deformity  necessarily  follow. 

6th  degree. ^ — Charring  of  the  whole  limb. — The  dead  part  is 
separated  by  ulceration  in  the  same  way  as  in  gangrene. 

Constitutional  effects. — When  the  burn  is  superficial  and  of 
small  extent,  there  may  be  no  constitutional  symptoms ;  and  even 
when  it  is  deep,  but  limited  to  one  of  the  extremities,  as  the  foot  or 
hand,  they  may  also  be  slight.  When,  however,  the  burn  is  exten- 
sive, and  especially  when  it  involves  the  chest,  abdomen,  or  head 
and  neck,  even  although  it  is  of  the  first  or  second  degree,  the 
symptoms  may  be  severe,  more  particularly  when  the  patient  is 
a  child.  The  constitutional  effects  may  be  divided  into  three 
stages  : — L  Shock  and  congestion.  2.  Reaction  and  inflammation. 
3.  Suppuration  and  exhaustion. 

1st  stage. — Shock  and  congestion. — The  shock  is  often  very  great, 
especially  when  the  burn  is  extensive,  and  involves  the  trunk,  or 
head  and  neck.  The  patient  is  pale  and  shivering,  the  pulse  feeble 
and  fluttering,  and  the  extremities  are  cold  ;  he  suffers  little  or  no 
pain,  and  sometimes  passes  into  a  state  of  coma  and  dies,  the  chief 
post-mortem  appearances  being  congestion  of  the  internal  oi-gaus, 
particularly  the  brain.  The  following  blood  changes  have  been 
noted :  a  diminution  in  blood  plasma  ;  a  great  increase  (one  to  four 
millions  per  cubic  millimetre)  of  red  blood  corpuscles,  i\s  well  as 
leucocytosis  when  there  is  suppuration. 

2nd  stage. — Reaction  and  inflammation. — Reaction  comes  on 
from  twenty-four  to  forty-eight  hours  after  the  burn.  The  pulse  is 
full,  strong,  and  rapid,  the  temperature  rises,  and  there  are  other 
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symptoms  of  fever.  Inflammation  is  set  up  aroimd  the  burnt  part, 
and  there  is  now  danger  of  the  absorption  of  the  septic  products, 
derived  from  the  putrefaction  of  the  sloughs  which  are  beginning  to 
separate.  The  congestion  of  the  internal  viscera,  so  common  in  the 
former  stage,  may  run  into  inflammation  ;  and  pleurisy,  pneumonia, 
peritonitis,''  or  meningitis  may  supervene  and  prove  fatal.  Per- 
forating ulcer  of  the  duodenum,  which  is  generally  situated  near  the 
head  of  the  pancreas,  was  formerly  mentioned  as  of  frequent 
occurrence,  but  now  under  antiseptic  treatment  is  exceedingly  rare. 
It  was  due  to  the  irritation  of  the  toxic  products  of  septic 
inflammation  in  the  bile,  discharged  into  the  duodenum  at  the  bile 
papilla. 

3rd  stage. — Suppuration  and  exhaustion,  when  not  prevented, 
set  in  on  the  separation  of  the  sloughs;  then  there  is  a  danger 
of  the  patient  succumbing  to  inflammation  of  the  lungs  or  intestines; 
or  he  may  be  worn  out  by  hectic  and  exhaustion  from  long-continued 
suppuration.  He  is  also  exposed  to  the  risks  of  secondary  htemorrhage 
on  the  separation  of  the  sloughs,  and  to  blood-poisoning  from  the 
absorption  of  septic  products.  On  cicatrisation  occurring,  horrible 
deformity  may  ensue  from  the  contraction  of  the  newly-formed  fibrous 
tissue  in  the  scars,  and  later  on  an  epithelioma  may  arise. 

Prevention  of  hums  and  scalds. — Apart  from  their  occurrence  in 
connection  with  fires  or  other  accidents,  the  vast  number  result  from 
individual  carelessness  and  neglect  of  children.  Children  are  allowed 
to  drink  out  of  the  spout  of  kettles  and  teapots,  and  then  they  try  to 
do  so  when  they  contain  hot  fluids,  or  to  play  with  matches.  Lamps 
burning  inflammable  oil  with  glass  receptacles  are  carried  about,  or 
even  are  filled  without  putting  out  the  wick  ;  the  result  is  an  explosion 
in  the  gas  given  off'  by  the  oil.  Old  people  and  epileptics  are  allowed 
to  sit  over  fires,  where  they  fall  asleep  or  have  a  fit.  To  make 
matters  worse,  the  windows  or  doors  are  opened,  the  burning  people 
rush  distractedly  into  the  open  air,  whilst  friends  beat  and  fan  and 
pluck  at  their  burning  clothes.  A  girl  rushing  about  in  only  a  thm 
cotton  nightdress  had  large  portions  of  skin  torn  off  in  this  way.  To 
roll  on  the  floor  until  some  cloth  can  be  thrown  over  is  the  one 
thing  that  a  burning  person,  a  woman  in  particular,  can  do,  or  should 
be  made  to  do.  A  friend's  life  has  often  been  sacrificed.  As  to  preven- 
tion in  the  course  of  medical  work,  hot-water  tins  and  bottles  when 
not  well  covered  by  blankets  cause  very  troublesome  scalds  in  weakly 
patients  and  children.  Ether,  benzine,  methylated  spirit,  collodion, 
celluloid  material,  and  loose  cotton-wool  must  all  be  kept  away  from 
a  naked  light,  e.g.,  cotton-wool  used  to  imitate  snow  has  ignited  and 
caused  many  deaths. 

The  treatment  of  burns  and  scalds  must  in  the  firat  place  be 
constitutional  and  then  local,  not  the  reverse,  for  the  patient's  life  is  in 
danger,  whilst  there  is  no  immediate  call  for  dressing,  as  the  charred 
surface  is  temporarily  a  protection  against  septic  infection,  and  the 
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germs  on  the  skiu  have  been  destroyed.  The  patient  must  be  put 
between  hot  blankets,  wet  clothes  and  all,  a  brandy  and  nutrient 
enema  given,  ether  or  ammonia  injected  hypodermically,  or  saline 
infusion  if  the  pulse  is  very  weak,  and  an  injection  of  morphine.  As 
soon  as  the  patient  can  swallow  without  vomiting,  liquid  food  and 
stimulants  are  given  by  the  mouth.  This  is  continued  until  there  is 
a  good  reaction.  A  slight  case  may  simply  require  hot  liquid  food 
and  a  little  opiate  to  produce  warmth.  But  an  apparently  small 
scald,  the  hot  contents  of  a  teacup  trickling  down  the  neck  of  a 
young  child,  is  quite  enough  to  cause  its  death  by  shock.  After 
recovery  from  shock  a  suitable  stimulating  line  of  treatment  is 
reql^ired  to  prevent  relapse. 

The  local  treatment. — (1)  For  scorches  and  blisters  of  the  first  and 
second  degrees,  air,  water,  and  all  antiseptics  are  most  irritating  and 
painful.  Carron  oil  (equal  parts  of  linseed  oil  and  limewater  with 
a  little  turpentine),  calamine  lotion,  and  bicarbonate  of  soda,  especially 
the  first,  are  the  proper  fluids  for  wiping  the  surface.  This  should 
be  dressed  with  lint  well  saturated  with  Carron  oil  and  covered  with 
plain  cotton-wool,  or  an  ointment  of  boric  acid  and  zinc  with  vaseline. 
Vesicles  are  pricked  to  let  out  serum,  but  the  cuticle  is  not  removed. 
Some  paint  on  nitrate  of  silver,  in  a  5  to  10  per  cent,  solution,  others 
saturate  plain  gauze  with  picric  acid  (picric  acid  5,  absolute  alcohol 
80,  water  to  1,000).  But  most  patients  are  rendered  more 
comfortable  by  the  oil  or  ointment,  which  must  be  sterile  and  be 
changed  before  being  saturated  and  hardened  by  serum. 

(2)  Burns  and  scalds  destroying  the  skin  of  the  third  and  fourth 
degree  are  not  treated  with  any  strong  antiseptic,  which  is  very  easily 
absorbed  to  a  poisonous  amount,  but  only  with  permanganate  of  potash 
or  boric-acid  lotion.  The  surface  is  in  the  first  place  covered  with 
boric  acid  or  iodoform  powder  and  antiseptic  gauze,  changed  daily. 
At  the  second  or  third  dressing,  the  dead  skin,  now  well  defined, 
is  cut  through  and  raised  in  places  to  allow  of  iodoform  gauze 
being  slipped  beneath.  At  subsequent  dressings  the  dead  skin  is 
cut  away  nearly  up  to  the  line  of  demarcation  which  is  forming  (see 
Gangrene),  and  thus  all  sloughs  are  as  quickly  as  possible  removed 
and  a  granulating  surface  obtained,  whilst  the  patient  sufters  fi'om 
a  minimal  amount  of  septic  absorption.  As  soon  as  there  are 
healthy  granulations,  these  are  covered  in  with  grafts  between  any 
islands  of  skin  which  may  have  lived.  By  these  measures  are 
avoided  much  suppuration  and  exhaustion  and  other  complications, 
and  the  skin-grafting  prevents  the  contracted  scars  and  deformities. 

(3)  Burns  of  the  fifth  and  sixth  degree  are  rarely  survived  unless 
it  be  the  extremity  of  a  limb  which  is  involved,  when  amputation 
would  be  generally  indicated  as  soon  as  the  primary  shock  has 
been  removed,  not  before. 

Scars  and  bands,  the  result  of  burns,  cause  deformities,  fix  joints, 
constrict  limbs,  etc.,  and  so  set  up  venous  and  lymphatic  obstruction. 
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When  the  skin  and  subcutaneous  tissue  around  the  healing  margin 
are  indurated  and  threaten  to  become  adherent,  hidebound,  at  each 
dressing,  massage  with  the  oiled  finger,  in  the  direction  of  the 
healino°margin,  should  be  done.  Stretching  and  multiple  divisions 
of  bands  leave  much  to  be  desired.  A  better  plan  is  to  combine 
excision  with  skin-grafting,  or  to  follow  Mr.  Golding  Bird  in  making 
a  V-shaped  incision  in  the  healthy  skin  at  one  end  of  the  scar  or 
band,  and  then  dissecting  the  scar  back.  The  triangular  gap  when 
the  limb  is  extended  is  filled  up  by  grafting.  The  scar  must  be 
kept  clean  by  washing  twice  daily,  and  may  be  massaged  towards 
the  trunk  for  some  time. 

The  X  rays  in  certain  people  produce  (1)  an  obstinate  dermatitis; 
(2)  a  slowly  progressive  gangrene  and  sloughing  of  the  skin  from  the 
vessels  becoming  thrombosed  ;  also  (3)  progressive  ulceration  and  dry 
gangrene  of  fingers  unprotected  by  rubber  gloves ;  (4)  epithelioma, 
with  glandular  infection  and  fatal  metastasis. 

Sunburn  is  a  burn  of  the  first  or  second  degree  which  causes  freckles, 
ejMides,  and  exceptionally  these  have  become  epitheliomatous. 

Lightning-stroke. — Death  by  lightning  may  be  instantaneous ;  it 
is  so  in  about  70  per  cent.  ;  or  the  stroke,  beyond  causing  temporary 
unconsciousness,  may  do  no  harm.  In  some  instances,  superficial 
burns,  with  a  fern-leaf  pattern  on  the  skin,  or  paralysis  of  certain 
nerves,  both  cranial  and  spinal,  also  haemorrhages,  etc.,  have  been 
produced.  Death  may  be  due  to  actual  tissue  destruction,  or  to 
arrest  of  respiration  and  asphyxia.  In  the  first  case  the  subject 
is  beyond  recovery  ;  in  the  latter  case  death  may  be  only  apparent, 
and  artificial  respiration  continued  for  some  hours  may  lead  to 
recovery.  The  treatment  consists  in  applying  warmth,  artificial 
respiration,  and  stimulants  whilst  the  patient  is  in  a  state  of  shock 
or  suspended  animation. 

Injuries  due  to  the  Electric  Current.  —  Electrocution. — 
The  common  use  of  electric  currents  of  high  tension  occasions  injury 
when  special  precautions  are  neglected.  Electrical  currents  are 
harmful  according  to  the  tension  of  the  current,  the  resistance 
presented,  and  the  complete  or  incomplete  character  of  the  contact. 
Workmen  are  protected  by  rubber  gloves  and  soles.  A  dry  horny 
hand  or  even  an  ordinary  boot  or  dry  clothes  offer  considerable 
protection.  A  soft  moist  hand,  wet  feet,  or  moistening  with  acid 
and  other  readily  conducting  fluids  greatly  diminish  resistance. 
There  is,  therefore,  the  resistance  offered  to  the  entrance  of  the 
current,  and  the  resistance  offered  to  its  exit  from  the  body  to  the 
ground,  generally  by  way  of  the  feet.  A  current  of  about  100  volts 
has  occasioned  death  under  favouring  circumstances,  such  as  where 
the  body  has  been  wetted  in  a  bath,  or  where  a  man  has  been 
standing  barefoot  in  a  mixture  of  potash  and  sugar.  As  regards  the 
current,  the  danger  increases  with  the  amperage  or  horsepower 
behind  the  actual  voltage.     In  the  most  severe  cases  a  peculiar  cry 
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is  heard,  and  the  chief  effect  is  severe  shock  ;  in  the  less  severe 
cases  there  is  burning,  especially  affecting  the  region  of  entry  and 
exit  of  the  current.  From  the  part  actually  burnt  gangrene  may 
spread  upwards,  owing  to  injury  and  progressive  thrombosis  of  the 
blood-vessels.  In  a  less  severe  case  nervous  injuries  are  started, 
causing  prolonged  suffering.  The  organic  lesions  must  be  distin- 
guished from  those  due  to  fright. 

Sunstroke  is  produced  by  dilatation  of  the  blood-vessels  of  the 
upper  part  of  the  spinal  cord  and  adjacent  portion  of  the  brain.  It 
is  the  effect  of  the  sun's  rays  before  midday  falling  on  the  exposed 
back  of  the  head  and  neck.  It  is  favoured  by  muscular  exercise  in 
young  men  without  food  or  water,  especially  when  not  acclimatised 
or  when  suffering  from  malaria.  As  it  is  not  produced  by  glaring 
heat,  e.g.,  not  in  furnace  men,  it  has  been  thought  that  the  actinic 
rays  produce  the  effect,  and  so  Dr.  Andrew  Duncan  has  suggested 
an  orange-yellow  lining  for  the  cap  and  back  of  the  coat  to  absorb 
these  rays. 

Treatment. — The  application  of  ice  to  the  head  and  spine,  liquid 
food  and  rest.  For  the  dangerous  coma,  ether  injections,  coffee, 
flagellations,  and,  if  necessary,  artificial  respiration. 

Asphyxia  or  suflfocation. — This  may  result  from  immersion  in 
water,  exposure  to  irrespirable  gases,  to  carbonic  oxide  and  carbonic 
acid  met  with  in  mines,  wells,  breweries,  fires,  sewers,  or  from  foreign 
bodies  entering  the  air  passages. 

^Veaimewi.— Recovery  from  drowning  is  generally  successful  when 
the  time  of  submersion  is  under  four  minutes.  Occasionally  the 
person  has  been  brought  round  after  a  much  longer  period,  which 
must  always  be  presumed  to  be  possible,  even  although  he  has  been 
under  water  for  a  quarter  of  an  hour.  First  the  mouth  is  cleared  by 
placing  the  man  face  downwards,'head  lowest,  forcing  open  his  mouth 
and  hooking  out  mud  and  weeds.  If  the  tongue  can  be  got  at,  it  is 
pulled  upon  rhythmically  (Laborde's  method).  Then  with  his  face 
lowest,  and  a  folded  coat  under  the  chest,  the  lower  ribs  are  forcibly 
compressed  to  drive  water  out  of  the  air  passages  and  to  pi'oduce  full 
expiration;  next  he  is  turned  on  to  his  back,  by  which  the  chest 
expands.  The  forced  expiration  is  the  best  way  of  exciting  the 
respiratory  centre  into  action  again.  These  movements  are  regularly 
repeated,  and  as  soon  as  he  breathes  he  is  to  be  well  covered  up  with 
rugs,  sacks,  or  hay,  to  stop  the  rapid  loss  of  heat  through  the  wet 
clothes.  As  quickly  as  possible  the  patient  is  put  to  bed ;  he  may 
first  be  plunged  into  a  hot  bath,  then  stimulating  euemata,  hot 
coffee  by  the  mouth,  friction  and  mustard  plasters  to  the  chest  and 
calves  follow.  Alcohol  nuist  not  be  given  until  the  patient  is 
covered  up,  and  then  only  by  teaspoonfuls,  or  better  by  enema. 

In  the  carbonic  qfcide  and  acid  asphyxia  the  administration  of 
oxygen  is  a  most  important  addition  to  the  artificial  respiration. 
The  latter  is  commenced  by  placing  the  patient  on  his  back,  and 
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either  holding  forward  his  tongue  or  pressing  forward  the  angles 
of  the  jaw  and  extending  the  chin.  Then  the  elbows  are  grasped, 
and  pushed  forcibly  against  the  chest,  next  sUding  them  forward 
whilst  keeping  up  the  compression,  luitil  they  meet  in  front.  After- 
wards the  elbows  are  raised  above  and  behind  the  man's  head,  so  that 
the  pectoral  may  pull  the  ribs  outwards.  These  movements  are 
steadily  repeated  until  the  patient  breathes,  or  the  previously 
described  method  of  artificial  respiration  may  be  employed. 

HAEMORRHAGE. 

In  arterial  hcemorrhage  the  blood  escapes  in  jets,  the  force  of 
which  is  increased  at  each  systole  of  the  heart,,  and  is  of  a  bright 
scarlet  colour.  In  venoiis  hemorrhage  the  blood  wells  up  from  the 
woiinded  vessel  usually  in  a  continuous  stream,  and  is  of  a  dark 
purplish-red  colour.  This  is  much  increased  by  obstruction  of  veins 
above,  by  dependent  positions,  by  muscular  exertion  and  straining. 
Hence  it  is  much  greater  after  accidents  than  at  operations.  In 
capillar!/  hemorrhage  the  blood  appears  to  ooze  from  all  parts  of  the 
wound,  trickling  down  its  sides  to  the  deeper  parts,  where  it  forms 
a  little  pool.  In  some  instances,  however,  as  where  arterial  blood 
escapes  from  a  deep  and  devious  wound,  it  may  resemble  venous  blood 
in  that  it  flows  continuously  instead  of  in  jets,  and  when  the  patient 
is  partially  asphyxiated,  as  from  too  large  a  dose  of  an  anaesthetic,  it 
becomes  of  a  dark  colour.  On  the  other  hand,  venous  blood  exposed 
to  the  air  in  its  passage  from  a  deep  wound  may  undergo  oxygenation 
and  become  bright  like  arterial,  and  blood  may  flow  from  a  large  vein, 
like  the  hsemorrhoidal,  in  distinct  spurts  synchronous  with  respiration. 
Bleeding  from  the  corpus  spongiosum  and  corpora  cavernosa  of  the 
penis,  or  from  like  tissues  consisting  of  cavernous  blood-spaces  or 
numerous  small  arteries  and  veins,  is  sometimes  spoken  of  as  paren- 
chymatous hcemorrhage.  When  htemorrhage  occurs  into  a  visceral 
cavity,  as  the  pleura,  peritoneum,  uterus  or  bladder  {internal  haemor- 
rhage), or  into  the  substance  of  the  tissues  of  the  trunk  or  extremities 
(extravasation),  it  is  known  by  special  signs. 

Constitutional  effects  of  hcemorrhage. — The  eff'ect  varies  according 
to  the  amount  of  blood  lost,  and  is  more  marked  when  the  blood  is 
rapidly  poured  out  from  a  large  artery  than  when  it  escapes  slowly 
from  a  small  artery  or  from  a  vein.  In  the  former  case  the  patient 
may  die  in  a  few  minutes  of  syncope.  When  the  bleeding  is  less  severe 
the  face  and  general  surface  become  blanched  and  cold,  and  the  lips  and 
mucous  membrane  pallid.  The  pulse  is  feeble,  fluttering  and  rapid, 
and  at  length  only  to  be  felt  in  the  larger  vessels.  The  skin  is 
bathed  in  profuse  perspiration,  the  respiration  is  sighing,  the  sight 
dimmed,  and  the  mind  wanders.  These  syn^jtoms  may  end  in 
syncope,  twitcliing  of  the  limbs  or  convulsions,  and  death  ;  or  the 
patient  may  slowly  recover,  or  may  suffer  i'rom  autemia  or  functional 
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disturbance  for  a  long  time.  If  he  is  old,  some  secondary  disease  is 
apt  to  be  engrafted  on  this  state  of  anaemia,  of  which  he  may  die. 
Children  bear  the  loss  of  blood  badly,  but  recover  rapidly  ;  the  old 
stand  the  loss  better,  but  the  effect  on  their  constitution  is  more 
permanent.  In  slighter  but  continued  heemorrhages,  such  as  may 
occur  in  piles  or  uterine  fibroids,  the  patient  becomes  anaemic, 
is  short  of  breath,  soon  tired  and  exhausted,  readily  faints  on 
exertion,  and  may  have  cedema  of  the  ankles  and  legs.  The  pulse 
in  such  cases  has  the  so-called  hajmorrhagic  character,  it  is  increased 
in  rapidity,  and,  though  full,  is  readily  compressible,  collapsing 
during  each  diastole  of  the  heart. 

Constitutional  treatment  of  haemorrhage. — The  surgeon's 
efforts  should  fii'st  be  directed  to  arrest,  or  at  any  rate  to  temporarily 
control,  the  ha3morrhage  by  some  of  the  local  measures  to  be  presently 
described.  Having  done  this,  the  chief  indication  is  to  prevent  fatal 
syncope  by  ensuring  a  sufficient  supply  of  blood  to  the  brain  to  excite 
the  vaso-motor  centre  in  the  medulla  oblongata.  Thus,  the  patient 
should  be  laid  on  his  back  with  his  head  low,  his  body  warmly 
covered  up,  and  hot  bottles  placed  at  his  feet  and  about  his  trunk  ; 
and  if  the  pulse  does  not  improve,  stimulants  in  small  quantities 
should  be  administered,  by  the  mouth  if  he  can  swallow,  otherwise 
by  the  rectum  or  by  subcutaneous  injection;  whilst  in  severe  cases 
the  legs  and  arms  should  be  held  up,  or  an  Esmarch's  bandage 
applied  to  them,  or  the  abdominal  aorta  compressed,  in  order  the 
better  to  drive  the  blood  to  the  brain.  After  the  arrest  of  the 
haemorrhage,  not  before,  infusion  of  saline  solution  should  be  practised. 
Where  the  bleeding  is  internal  or  cannot  be  arrested,  stimulants 
should  be  avoided,  inasmuch  as  the  syncope  into  which  the  patient 
has  fallen  tends  temporarily  to  stop  the  bleeding  by  inducing  clotting 
of  the  blood  in  the  wounded  vessels.  If  the  heart  be  again  roused 
to  action  by  stimulants  and  the  vessels  in  consequence  become  dilated, 
the  clots  may  be  displaced,  the  bleeding  restarted,  and  the  last 
flickering  spark  of  life  put  out. 

Infusion  of  saline  Jiuid. — Transfusion  of  blood  from  the  artery  of 
a  man  into  a  vein  of  the  patient  proved  a  dangerous  procedure  from 
the  formation  of  fibrin  in  the  transfused  blood  giving  rise  to  emboli 
and  also  to  toxic  poisoning  from  decomposition  of  the  white 
corpuscles.  It  has  been  shown,  experimentally  and  practically, 
that  saline  fluid  has  all  the  advantages  and  none  of  the  disadvantages 
of  transfusion. 

The  saline  fluid  consists  of  sodium  chloride  80  gre.  in  Oj.  of  sterile 
water  (9  pro  mille,  9  grms.  per  litre)  at  110°  F.  As  such  it  may  be 
administered  (1)  by  the  rectum  with  a  ball  syringe,  the  patient's 
head  being  lowered  and  the  pelvis  raised,  when  one  to  two  pints 
(half  or  1  litre)  are  slowly  injected,  and  this  can  be  repeated  in  a 
(|uarter  to  lialf  an  hour.  The  great  advantage  is  the  expedition  with 
which,  on  emergency,  this  may  be  carried  out. 
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(2)  Subcutaneous  infusion  is  of  great  value  during  a  severe 
operation  likely  to  be  attended  by  shock,  as  it  can  be  kept  up  by 
an  assistant  during  the  course'of  the  operation,  and  may  be  repeated 
during  recovery  from  the  operation.  A  funnel  and  rubber-tube  is 
joined  to  the  needle  of  an  exploring  syringe,  and  when  this  is  full  of 
salt  solution,  the  needle  is  inserted  into  the  loose  connective  tissue 
to  the  outer  side  of  the  breast,  and  the  funnel  raised  three  feet  or 
so  above  the  patient.  Fluid  slowly  passes  in  until  a  swelling  is 
raised  to  the  size  of  a  child's  head,  when  the  needle  is  changed  to  the 
opposite  side,  and  afterwards  to  the  flank.  On  withdrawing  the 
needle  a  collodion  dressing  is  applied,  and  in  a  few  hours  the 
swelUngs  will  have  gone. 

(3)  Venous  infusion. — A  vein,  the  median  basilic,  is  exposed 
and  two  ligatures  put  round  it,  that  below  is  tied  tightly,  that  above 
is  fixed  by  a  single  bow  to  compress  the  vein.  Then  a  glass 
cannula  or  clean  catheter  is  inserted,  and  the  upper  ligature  used  to 
fix  it.  The  cannula  has  been  previously  attached  to  a  funnel  and 
tube  and  filled  with  saline  fluid.  Then  two  to  five  pints  (1  to  2^ 
litres)  are  slowly  run  in  whilst  the  pulse  is  watched.  At  the  end, 
the  cannula  is  removed,  the  vein  tied,  and  the  wound  sutured. 

Drugs  have  not  much  value  except  in  capillary  hsemorrhage. 
Adrenalin  is  by  some  added  to  the  saline  solution.  The  1  in  1,000 
adrenalin  solution  may  be  diluted  ten  times  for  subcutaneous  injec- 
tion, and  fifty  to  a  hundred  times  for  venous  infusion.  Morphine 
may  be  given  in  a  dose  just  sufficient  to  calm  the  patient. 

Prolonged  antemia  may  follow  a  great  loss  of  blood  and  require  a 
course  of  general  treatment  by  rest,  diet,  -and  country  or  sea  air, 
with  iron. 

The  local  treatment  of  hsemorrhage  may  be  considered  under 
the  heads  of  arterial,  venous,  and  capillary  hjemorrhage. 

Arterial  haemorrhage  is  spoken  of  as  (1)  primary,  (2)  reactionary 
or  recurrent,  and  (3)  secondary. 

(1)  Primary/  hcemorrhage  is  that  wliich  occurs  at  the  time  an 
artery  is  wounded,  whether  by  accident  or  surgical  operation. 
(2)  Reactionary  or  recurrent  haemorrhage  is  that  which  occurs  on  the 
patient  recovering  from  the  shock  of  the  wound  or  operation  after 
the  primary  heemorrhage  has  stopped,  and  may  be  regarded  as  a 
failure  in  the  process  for  the  temporary  closure  of  the  vessel.  The 
term  recurrent,  therefore,  should  only  be  applied  to  hiemorrhage 
occurring  within  twenty-four  hours  of  the  injury.  (3)  Secondary 
hasmorrhige  is  that  which  occurs  any  time  after  the  first  twenty-four 
hours,  and  is  due  to  the  failure  of  the  process  for  the  permanent 
closure  of  the  vessel.    The  treatment  in  each  case  is  difterent. 

1.  Primary  arterial  haemorrhage. — The  spontaneous  arrest  of 
hsemorrhage  takes  place  as  follows ;  When  an  artery  of  small  or 
moderate  size  is  completely  divided,  the  cut  clastic  edges  ctirl 
inwards,  whilst  the  injury  stinnilates  the  muscular  fibres,  so  that 
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the  vessel  contracts,  thus  lessenuig  the  size  of  the  orifice,  and,  in  the 
case  of  the  small  arteries,  completely  closing  it.  At  the  same  time, 
the  normal  elastic  tension  of  the  artery  ret^'acts  the  cut  end  within 
its  sheath,  leaving  the  margins  of  the  latter  rough  and  uneven. 
The  diminution  in  the  size  of  the  orifice  retards  the  escape  of  blood. 
The  slowed  current  passes  over  the  divided-wall  of  the  artery  and  the 
roughened  internal  surface  of  the  sheath,  and  in  consequence  of  this 
multiplication  of  points  of  contact  and  exposure  to  the  air,  clot 
gradually  blocks  up  the  orifice,  and  fills  the  sheath  around  and 
beyond  the  retracted  end  of  the  artery,  forming  what  is  called  the 
external  clot.  The  stream  having  been  thus  slowed  or  stopped,  the 
blood  inside  the  vessel  also  coagulates,  and  the  coagulation  spread- 
ing from  the  clot  that  blocks  up  the  orifice  to  the  first  collateral 
branch,  forms  what  is  called  the  internal  clot  (Fig.  75).  The  internal 
clot  is  of  a  conical  tapering  shape  of  a  dark 
red  colour,  and  only  adherent  to  the  vessel 
walls  at  its  base.  When  the  haemorrhage  has 
been  severe,  two  other  factors  favour  the  forma- 
tion of  these  clots :  (a)  the  enfeeblement  of 
the  heart's  action  induced  by  the  tendency  to 
syncope,  and  the  consequent  diminished  force 
with  which  the  blood  is  propelled  from  the 
divided  vessel ;  and  (b)  the  increased  tendency 
of  the  blood  to  coagulate  owing  to  an  altera- 
tion in  its  composition  caused  by  the  absorp- 
tion of  watery  fluid  from  the  tissues  to  make 
up  .for  the  amount  of  blood  lost  by  the  heemor- 
rhage.  Thus  the  hgemorrhage  is  arrested,  and 
presuming  that  the  vessel  be  of  a  small  size, 
it  may  not  recur,  and  the  wounded  vessel  will 
become  permanently  closed  in  the  way  to  be 
It  is  only,  however,  when  the  vessel  is  small 
that  repair  can  thus  take  place.  When  a  large  vessel  is  wounded,, 
the  process  is  insufiicient  to  prevent  an  immediately  fatal  issue ; 
whilst  if  the  vessel  is  of  medium  size,  as  the  syncope  passes  off,  and 
the  heart  again  begins  to  act  with  vigour,  the  clots  may  be  washed 
away  and  the  bleeding  recur  till  fainting  once  more  ensues.  In 
this  way  bleedings,  alternating  with  temporary  arrests,  exhaust  the 
patient's  strength,  till  he  finally  succumbs  to  syncope. 

The  method  by  which  the  vessel  is  permanently  closed  is  as 
follows  : — The  clot  adheres  to  the  cut  edge  of  the  wall  of  the 
artery  and  to  the  sheath  ;  whilst  the  internal  clot  acts,  so  to 
speak,  as  a  plug,  and  thus  prevents  the  foi-ce  of  the  blood-stream 
being  exerted  to  its  full  on  the  end  of  the  vessel  while  healing  is 
taking  place.  The  injury  inflicted  on  the  coats  of  the  vessel  by  its 
division  sets  up  inflammation  to  a  variable  extent.  Leucocytes 
and  some  fluid  exudation  escape  from  the  vasa  vasorum  and  from 
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75. — Diagram  of 
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closed  by  clots,  a. 
Sheath.  h.  Artery 
wall. 
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the  capillaries  around,  and  become  mixed  with  the  primary  clot.  But 
healing  proper  commences  with  the  proliferation  of  the  endothelial 
cells  Ihiing  the  cut  vessel  and  of  the  connective-tissue  cells  in  its  walls 
(see  Figs. "2  and  3).    The  cells  thus  formed  invade  both  the  external 
and  int°ernal  clot.    These  fibroblasts  gradually  remove  the  red  cells, 
fibrin,  and  inflammatory  leucocytes.  The 
clot  in  and  around  the  vessel  becomes 
paler  and  intimately  adherent.    It  is  next 
vascularised  by  young  capillaries  sprouting 
inwards  from  the  vasa  vasorum  (Fig.  5), 
and  from  the  connective  tissue  around, 
until  the  vascularised  plug  is  gradually 
converted  into  fibrous  tissue.    The  in- 
ternal and  external  plug,  as  well  as  the 
wall  of  the  artery,  as  far  upwards  as  the 
first  collateral,   gradually  become  con- 
verted into  a  fibrous  cord  from  which  the 
newly-formed  vessels  disappear  as  the  scar 
tissue  contracts  (Fig.  76). 

The  internal  clot  in  the  distal  end  is 
often  less  perfectly  produced,  and  may 
not  be  formed  at  all.  Consequently, 
secondary  hsemorrhage  is  often  from  the 
lower  rather  than  from  the  upper  end  of 
a  ligatured  artery. 

When  an  artery  is  merely  punctured, 

the  arrest  of  haemorrhage  will  depend 

upon  the  size  of  the  vessel,  and  the  size 

and  direction  of  the  puncture.    A  wound, 

however  small,  of  the  aorta,  or  of  a  vessel 

next  removed  in  size,  will  probably  be  fatal. 

In  a  vessel  of  less  magnitude,  when  the 
.  puncture  is  small,  a  clot  forms  of  an  hour- 
glass shape,  thus  blocking  up  the  wound, 

and   healing   from   the   margins  occurs 

by  cell-proliferation.    A  somewhat  larger 

wound,  when  made  longitudinally  to  the 

artery,  may  heal  in  the  same  way  ;  but 

when  made  transversely  to  the  axis  of 

the  vessel,  it  assumes  an  oval  shape, 

in  consequence  of  the  elastic  retraction  of  the  coats,  and  the 

ha)morrhae;e  will  probably  not  be  arrested  spontaneously.  Even 

smaller  arteries,  such  as  the  tempoi-al,  continue  to  bleed  freely  until 

cut  across,  when  the  ends  retract  and  the  lisemorrhage  comes  to  a 

standstill. 

The  surgical  methods  of  arresting  hsemorrhage  may 
considered  under  the  heads  of  temporary  and  permanent  arrest. 


Fig.  76. — Healing  of  an  artery 
ligatured  in  continuity.  The 
ligature   comes  to  be  em- 
bedded in  a  spindle-shaped 
mass,  1,  of  fibrous  tissue  de- 
rived by  proliferation,  espe- 
cially from  the  sheath  and 
outer  coat  of  the  artery.  The 
proximal  end  is  blocked  by  a 
clot,  2,  which  tapers  up  to  the 
first  collateral,  4.    The  pri- 
mary clot   is  invaded  and 
replaced  by  fibroblasts  de- 
rived from  the  inner  and 
middle  coat  of  the  artery. 
On  the  distal  side  of  the 
ligature  is  a  smaller  clot,  3, 
taperingto  thenext  branch,  5, 
by  which  anastomosing  ves- 
sels bring  blood   into  the 
artery  as  shown  by  the  arrows. 
Between  4  and  5  the  vessel 
becomes  converted  into  an 
impermeable  cord. 


be 
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1.  Methods  of  tertvpora/rily  arresting  hcemorrhage. 

The  surgeon,  if  the  bleeding  point  is  withhi  reach,  need  never  fear 
hEemorrhage,  as  mere  pressure  with  the  finger  will  control  it,  whatever 
the  size  of  the  vessel,  till  he  can  obtain  the  means  of  permanently 
arresting  it.  The  pressure  should  be  made  directly  on  the  bleeding 
point,  aided,  if  need  be,  by  pressure  between  the  wound  and  the  heart ; 
in  the  former  situation  with  the  finger,  pressure-forceps,  or  plug  of 
gauze,  combined  with  elevation  ;  in  the  latter  situation  with  the  finger 
or  the  tourniquet,  the  pressure  being  then  made  in  such  a  direction 
as  to  press  the  artery  against  some  resisting  structure,  such  as  a 
bone. 

The  tourniquets  employed  are  various,  but  the  rubber  tube  of 
Esmarch  answers  the  best.  An  impromptu  tourniquet  may  be  made 
by  tying  a  pocket-handkerchief  loosely  round  the  limb,  and  twisting 
it  up  tightly  with  a  walking-stick  or  umbrella. 


Fig.  77.— a.  The  reef-knot ;  B.  The  granny-knot ;  G.  The  surgeon's  knot ;  D.  The 

clove-hitch. 


These  temporary  means,  however,  are  only  supplementary  to  direct 
pressure.  Tourniquets  are  rarely  of  service,  and  then  only  in  skilled 
hands.  If  a  tourniquet  be  applied  above  a  wound,  without  keeping 
up  direct  pressure,  unless  screwed  so  tightly  as  to  arrest  all  the  arterial 
flow — no  easy  matter  as  a  question  of  first  aid  in  a  conscious  patient 
— the  result  is  venous  obstruction.  Blood  continues  to  flow  into  the 
limb  by  the  main  artery,  but  none  escapes  by  the  more  compres- 
sible veins.  The  result  is  a  raising  of  venous  blood  tension  and  an 
increase  of  venous  haemorrhage  from  the  wound.  A  patient  will  be 
soon  rendered  exsanguine  even  from  such  a  small  lesion  as  a  ruptured 
varicose  vein,  and  more  quickly  still  in  the  case  of  a  compound 
fracture,  if  a  partially  tight  band  be  placed  round  the  thigh  and 
the  wound  be  not  compressed. 

Direct  pressure  with  elevation  is  the  method  for  tempoi'arily 
arresting  hajmorrhage;  it  admits  of  prompt  appHcation.  This  point 
should  be  emphasised  to  an  elementary  ambulance  class.  A  tounii- 
quet  causes  great  pain  and  takes  time  to  apply,  whilst  blood  is  being 
lost,  and  if  blood  is  not  flowing  fast,  the  tourniquet  is  ininecessary. 
If  direct  pressure  is  insufticient  digital  pressure  slioukl  be  made  on 
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the  artery  above,  by  which  the  venous  return  is  not  greatly  or  at  all 
impeded, 

2.  Methods  of  permam.ently  arresting  hmmorrhage. 

(1)  Ligature  is  the  most  reliable  method  of  permanently 
arresting  htemorrhage,  and  is  the  one  most  frequently  employed. 


Fig.  78. — Aneurysm  needle. 
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For  the  materials  chiefly  used  as  ligatures  see  p.  188.  A  large 
artery  is  tied  in  an  open  wound  by  seizing  the  cut  end  with  forceps, 
drawing  it  gently  from  its  sheath,  throwing  a  ligature  round  it,  and 
then  tying  the  ligature.    Both  ends  of  the  ligature  are  cut  off  short. 

If  this  cannot  well  be  done,  especially  when  the  end  of  the  artery 
is  torn  or  sloughing,  a  dissection  is  carried  up  the  line  of  the  vessel 
until  a  sound  point  is  reached,  and  then  a  ligature  is  put  round  by 
aid   of   an   aneiu-ysm   needle   (Fig.    78),  as 
described  under  Ligature  of  Arteries  in  Con- 
tinuity. 

For  the  ligature  of  the  cut  end  of  an  artery 
either  a  reef-knot  or  a  surgeon's  knot  (Fig.  77), 
drawn  as  tightly  as  possible,  is  always  used. 
The  objection  to  the  reef-knot  is  that  the  first 
hitch  may  yield  before  the  second  hitch  can 
be  tightened.  Also  after  tightening  the  second 
hitch,  one  end  must  not  be  drawn  upon,  or  the 
reef-knot  may  turn  into  a  slip-knot  and  yield. 
The  first  hitch  of  the  surgeon's  knot  is  made 
of  two  turns,  and  being  drawn  as  tightly  as  a 
possible  should  not  yield  until  the  second  hitch, 
which  is  made  with  only  a  single  turn,  is  also 
tightened.  The  granny  knot  is  wrong,  for  it 
yields. 

For  the  ligature  of  an  artery  in  continuity  either  a  reef-knot  or  a 
surgeon's  knot  is  generally  used,  and  it  has  been  thought  best 
hitherto  to  draw  the  first  hitch  so  tightly  as  to  cut  through  the 
inner  and  middle  coats,  which  can  be  felt  to  yield.  On  inspecting 
the  result  of  such  a  ligature  by  slitting  up  the  artery,  a  clean-cut 
division  of  the  inner  and  middle  coats  is  seen  (Fig.  79),  the  elastic 
fibres  causing  the  divided  ends  to  curl  inwards  towards  the  lumen 
of  the  artery,  whilst  the  outer  coat  of  fibrous  tissue  is  simply 


79. — Diagram  of 
ligatured  artery. 
E.  External  ;  M. 
Middle  ;  and  I.  In- 
ternal coat.  L.  Liga- 
ture. 
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compressed  in  the  grasp  of  the  ligature.  The  division  of  the  inner 
coat,  followed  by  its  curl  inwards,  has  been  hitherto  deemed  of  much 
importance  in  forming  a  firm  internal  clot. 

Messrs.  Ballance  and  Edmunds,  however,  have  contended  that 
this  division  of  the  inner  coats  unnecessarily  weakens  a  large 
artery,  and  by  so    much  favours  the  occurrence  of  secondary 


Fig.  80. — Stay-knot  (Ballance  and  Edmunds).    If  there  is  much  tension,  two  turns 
may  be  thrown  in  the  first  hitch,  as  in  a  surgeon's  knot. 

hsemorrhage.  They  propose  a  "  stay-knot,"  formed  by  putting  two 
ligatures  side  by  side  (Fig.  80).  They  first  put  round  the  artery  two 
ligatures  and  make  on  each  separately  the  first  hitch  of  a  reef-knot, 
which  they  tighten  just  sufBcientiy  to  compress  and  close  the  lumen 
of  the  artery  without  dividing  the  coats,  and  then  taking  the  ends  of 
the  ligatures  on  either  side,  the  second  hitch  of  a  reef-knot  is  made 


FiQ.  81. — Pedicle  transfixed  by  a 
doubled  ligature. 


Fig.  82. — Interlocking  pedicle  ligature. 
The  doubled  ligature  is  divided  at  the 
loop,  the  two  halves  interlocked  and 
brought  round  either  side,  where  each 
is  tied  by  a  surgeon's  knot. 


by  tying  them  together.  Some  have  objected  to  this  measure  as 
often  impossible,  since,  when  the  ligature  is  tightened,  the  artery  is 
so  folded  tliat  the  projections  of  the  folds  inwards  are  cut  through 
at  their  apices  before  the  lumen  is  closed.  Practically,  good  results 
have  been  claimed  from  this  method ;  on  the  other  hand,  a  return 
of  the  circulation  has  in  other  cases  taken  place  requiring  another 
operation  and  the  reapplication  of  a  tighter  ligature. 
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Ligature  of  pedicles. — Wlienever  tissue  is  included  in  the  ligature 
in  addition  to  the  vessel,  especially  when  this  consists  of  (Edematous 
unstriped  muscular  and  fibrous  tissue,  the  tissue  is  likely  to  slowly 
yield  under  the  pressure  of  the  ligature,  which  then,  if  it  is  simply 
encircling  the  tissue,  slips  off  and  hemorrhage  recurs.  Hence  in  all 
pedicles  of  tumours,  in  ligaturing  the  spermatic  cord  in  course  of 


Fig.  83. — Four  ligatures  interlocking  for  a  thick  pedicle. 


castration,  and  in  all  other  places  where  tissue  outside  the  vessel 
has  to  be  included,  the  ligature  is  applied  by  transfixion,  as  shown 
in  the  Figs.  81  to  85,  and  then  slipping  cannot  take  place. 

(2)  Pressure  and  forcipressure. — Pressure  by  the  finger  or  sponge 
continued  for  several  minutes  is  sufficient  to  allow  of  a  clot  forming 
in  capillaries,  arterioles  and  veins. 


Fm.  84.— Pedicle  ligature  (Ban lock's).    One  end  is  passed  round  the  pedicle  and 
through  the  loop  ;  the  ends  are  then  drawn  tight  and  tied  on  one  side. 

Bleeding  from  an  oozing  surface,  such  as  cavernous  tissue  and 
surfaces  bared  in  tearing  through  adhesions,  shelling  out  tumoui's, 
etc.,  is  stopped  by  suturing  the  surfaces  together  firmly. 

Strips  of  iodoform  or  other  gauze  are  used  as  a  plug  or  tampon, 
especially  for  cavities  with  walls,  e.g.,  the  nose,  vagina,  tooth- 
socket,  bone-  or  abscess-cavity.  The  end  of  the  strip  is  placed 
firmly  against  the  chief  bleeding  point,  and  the  strip  then  packed 
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against  it  in  regular  folds  up  to  the  surface,  where  a  short  end  is 
left  free.  The  plug  is  removed  after  t\s'enty-four  hours  so  that  no 
discharge  shall  collect  behind,  or  several  inches  are  pulled  out  each 
day,  until  at  the  end  of  a  week  or  so  the  Avhole  is  drawn  out, 
leaving  a  granulating  cavity.  By  twisting  up  the  free  end  of  the 
gauze,  the  strip  is  the  more  easily  drawn  out. 

Firm  and  equable  bandaging  greatly  controls  oozing  after 
operations  and  prevents  blood-clot  from  collecting,  breaking  down 
and  setting  up  secondary  haemorrhage. 

A  graduated  compress,  made  by  cutting  squares  of  dressing  each 
a  little  larger  than  the  previous  one,  piling  the  squares  to  form  a 
pyramid  and  running  a  thread  through  the  whole,  was  frequently 
employed  for  the  pressure  of  an  artery  against  a  firm  surface,  as  in 


Fig.  85. — Pedicle  ligature  (StaSoidshire  knot).  After  transfixing  the  pedicle  the 
loop  is  widened  and  brought  back  over  the  tumour  ;  one  free  end  is  then  carried 
over  the  loop  round  the  pedicle  on  one  side,  and  the  second  free  end  under  the 
loop  and  round  the  other  side,  the  knot  being  opposite  to  the  point  at  wliich  the 
l^edicle  was  first  entered  by  the  needle. 

the  case  of  the  scalp  against  the  skull  or  in  wounds  of  the  palmar 
arch,  and  this  was  supplemented  by  tightly  knotting  a  bandage 
over  the  compress.  But  this  pressure  causes  pain  and  leads  to 
suppuration  and  sloughing.  Nowadays,  the  bleeding  vessel  is 
sought  for  and  tied. 

Forcipressure  consists  in  seizing  the  bleeding  artery,  and  the 
surrounding  tissues  if  the  vessel  is  small,  with  Spencer  Wells'  or 
other  pressure-forceps,  clamping  and  leaving  the  forceps  on  for  a 
few  minutes  and  then  very  gently  withdrawing  them.  It  is  a  means 
ordinarily  used  to  control  tlie  htemorrhage  during  an  operation,  and 
will  even  permanently  arrest  it  in  the  case  of  the  smaller  vessels, 
which  are  often  found  not  to  bleed  when  the  forceps  are  removed. 
It  is  sometimes  employed  for  arresting  haemorrhage  from  a  vessel 
which  from  its  depth  or  other  cause  cannot  be  tied.  In  such  a  case 
the  forceps  are  left  on  from  twelve  to  twenty-four  houre,  and  at  the 
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end  of  that  time  are  very  gently  removed  so  as  not  to  restart 
the  bleeding. 

Powerful  pressure-forceps  closed  by  a  screw  or  strong  ratchet  crush 
a  vessel  or  vascular  tissue  out  into  a  thin  membrane.  This  may 
have  to  be  done  somewhat  slowly,  or  friable  tissue  is  cut  through  as 
if  by  a  knife.  The  crushed  tissue  may  be  left  untied,  trusting  to 
the  mechanical  closure  aided  by  clotting  above,  or  it  may  be  ligatured. 

(3)  Tm-sion  is  in  common  use  for  small  vessels.  These  are  seized  by 
clamp  forceps,  which  are  then  twisted  round  half  a  dozen  times  or 
so  until  the  forceps  come  away.  It  is  especially  useful  and  avoids 
a  ligature  when  the  vessels  are  running  in  loose  connective  tissue. 
Torsion  fails  in  friable  tissue,  which  breaks  away  before  the  vessel  is 
twisted  enough,  and  in  tough  tissue  in  which  the  vessel  untwists.  In 
such  tissues  a  Ifgature  should  be  employed  without  waste  of  time 
through  the  necessity  of  having  to  pick  up  the  bleeding  point  again. 
Torsion  has  been  applied  to  large  ves- 
sels, especially  at  Guy's  Hospital,  but 
with  better  material  for  ligatures  is 
likely  to  be  little  used.  A  large  artery, 
e.g.,  the  femoral,  is  seized  at  its  end 
(Fig.  86)  with  clamp  forceps  and  drawn 
out  of  its  sheath  for  an  inch  or  so,  where 
it  is  held  by  a  second  pair  of  forceps, 
whilst  the  one  on  the  end  twists  the 
intervening  portion  of  the  artery  about 
six  turns  until  the  internal  and  middle 
coats  have  given  way,  and  the  artery 
no  longer  untwists  when  let  go. 

The  other  methods  of  arresting  htemorrhage  are  of  less  importance. 

(4)  Cold  is  only  applicable  to  stopping  ha3morrhage  from  small 
vessels.  It  acts  by  causing  the  muscular  coat  to  contract,  thus 
promoting  the  coagulation  of  the  blood  in  the  arterioles  and  capil- 
laries. It  is  frequently  employed  in  the  form  of  cold  water  or  ice  to 
arrest  bleeding  from  the  smaller  vessels  in  bruises,  sprains,  ha3mor- 
rhage  into  joints,  or  on  mucous  membranes,  e.g.,  for  epistaxis.  It 
is  not  now  employed  for  large  wounds,  as  the  cold  increases  shock, 
and  favours  death  of  tissue. 

(5)  Heat  in  the  form  of  hot  water  is  now  often  used  in  large 
operation  wounds.  The  water  must  be  hot  (U0°  to  160°  F.)  ;  warm 
water  merely  encourages  the  liscmorrhage  by  washing  away  the 
coagula  blocking  the  vessels.  Hot  water  acts  by  stimulating  the 
muscular  fibres  of  the  vessel  to  contract.  It  also  causes  coagula- 
tion of  the  albumin  of  the  blood.  Superheated  steam,  atmocausis, 
directed  on  the  bleeding  part  through  a  metal  tube  has  been  employed 
in  curetting  the  uterus,  and  in  arresting  liscmorrhage  from  erectile 
structures  as  the  urethral  bulb  and  froin.  parencliymatous  organs  as 
the  spleen  or  liver. 


Fia.  86.- 


— Effect  of  torsion  on 
an  artery. 
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(6)  Styptics  are  substances  supposed  to  check  hsemorrhage  :  by 
inducing  the  coagulation  of  the  blood,  as  perchloride  of  iron  ;  by- 
favouring  fibrin  formation,  as  matico  leaves  or  Wright's  fibrin  ferment 
or  by  causing  marked  contraction  of  small  vessels,  as  suprarenal 
extract  or  adrenalin,  hamamelin  and  ergotin.  They  are  but  little  used, 
for  either  they  are  inefficient  or  may  do  harm.  Suprarenal  extract 
has  been  introduced  of  late  to  check  bleeding  from  mucous  mem- 
branes, e.g.,  of  the  nose,  where  it  causes  the  mucous  membrane  to 
become  markedly  pale  and  anaemic,  and  facilitates  operations ;  but  a 
paralytic  reaction  follows,  and  then  hsemorrhage  may  recur  pro- 
fusely. Perchloride  of  iron  is  rarely  necessary  for  plugging  a  tooth- 
socket  ;  it  is  now  gross  malpraxis  to  apply  it  for  stopping  hsemor- 
rhage from  a  wouud,  as  extensive  sloughing  follows.  In  uncon- 
trollable hsemorrhage  from  a  leaking  aneurysm  no  good  results,  and 
it  is  better  omitted.  Bleeding  from  a  tooth-socket  is  best  checked 
by  plugging  with  iodoform  gauze.  If  perchloride  of  iron  is  used,  a 
strip  of  lint  should  be  soaked  in  it  and  dried  before  insertion,  and 
the  plug  should  be  taken  out  within  twenty-four  hours. 

(7)  The  cautery  arrests  bleeding  in  part  by  causing  the  muscular 
coat  of  the  artery  to  contract,  in  part  by  inducing  coagulation  of 
the  blood,  and  in  part  by  searing  the  tissues  and  so  producing  an 
eschar  which  checks  or  prevents  the  flow  of  blood.  The  wound 
should  be  first  dried  by  pressure,  and  then  immediately  touched 
lightly  with  the  cautery,  which  should  be  at  a  dull  red  heat,  so  as 
to  sear,  and  produce  a  brownish  film,  but  not  to  char  the  tissues 
black.  If  used  at  a  white  heat  the  cautery  cuts  like  a  knife,  and 
the  hsemorrhage  continvies.  It  may  be  applied  in  the  form  of  the 
cautery  iron,  which  is  simply  heated  in  the  fire  ;  but  Paquelin's 
benzoline  cautery  and  the  galvano-cautery  are  much  more  con- 
venient. The  chief  objection  to  the  use  of  the  cautery  is  that  it 
causes  destruction  of  the  tissues  around,  and  on  the  separation  of 
the  resulting  eschar  secondary  hsemorrhage  is  liable  to  ensue. 
The  cautery  should  never  be  used  in  a  clean-cut  wouud.  By 
some  it  is  systematically  used  in  removing  nasal  polypi,  piles, 
also  in  outlining  and  removing  cancers  on  mucous  siu-faces.  Firm 
plugging  with  gauze  and  antiseptic  wax  for  bone  surfaces  now 
replace  tlie  cautery. 

(8)  Acupressure  consists  in  securing  the  end  of  the  bleeding  vessel 
by  pressing  it  between  a  needle  or  a  hare-lip  pin  and  the  tissues,  or 
between  the  needle  and  a  silk  ligature  or  wire  twisted  in  a  figure 
of  8  over  the  needle.  This  method  is  scarcely  ever  used  now  except 
for  arresting  bleeding  from  a  puncture  of  the  skin,  a  leech  bite,  or 
a  varicose  vein  of  the  scrotum.    A  suture  is  simpler. 

2.  Recurrent,  reactionary,  or  intermediary  hsemorrhage  is 
that  which  may  come  on  within  the  first  twenty-four  hours  after  a 
wound  as  the  patient  gets  warm  in  bed,  iind  the  shock  of  the  opera- 
tion or  injury  has  passed  ofi^".    It  maybe  regarded  as  a. /((//«?•<>  m  the 
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process  of  the  temporary  clostire  of  the  vessel.  It  should  be  noted 
that  the  term  recurrent  is  by  some  authors  applied  to  what  is  here 
called  secondary  hasmorrhage.  Causes.— I.  Slipping  of  a  ligature 
or  displacement  of  a  clot  from  a  vessel  consequent  upon  the 
wounded  parts  not  being  kept  at  rest.  2.  Washing  out  of  a  clot 
from  a  vessel  which  it  has  temporarily  plugged,  by  the  increased 
force  of  the  circulation  as  the  heart  regains  power  on  the  passing  off 
of  the  syncope  or  shock.  It  is  not  uncommon  in  large  wounds  to 
have  some  oozing  of  blood  through  the  dressings  ;  but  this  should 
not  be  considered  as  recurrent  hsemorrhage  unless  it  occurs  in 
unusual  quantities,  and  only  then  calls  for  treatment.  The  soiled 
dressings  having  been  covered  with  fresh  layers  of  the  antiseptic 
gauze  and  wool,  the  part  should  be  firmly  but  gently  bandaged  and 
then  elevated.  This  packing  failing,  the  dressings  must  be  removed, 
and  the  flaps  in  the  case  of  an  amputation  separated,  the  clots 
washed  away  with  some  hot  antiseptic  solution,  and  any  vessel  found 
bleeding,  tied.  The  wound  should  be  then  re-dressed  and  firm 
pressure  applied.  It  is  better  to  anticipate  this  by  careful  ligation 
of  bleeding  points  before  completing  the  operation,  and  when  this 
cannot  well  be  done  the  wound  should  be  filled  with  gauze  for  a  day 
or  two  and  then  sutured  secondarily. 

3.  Secondary  hsemorrhage  occurs  after  the  period  of  reaction  in 
consequence  of  the  failure  of  the  process  for  the  permanent  arrest  of 
hsemorrhage,  generally  within  a  fortnight  or  three  weeks  of  the 
operation.  It  is  now  rare  owing  to  its  chief  cause,  septic  infection 
of  the  wound,  being  largely  prevented.  But  it  must  be  watched 
for  when  the  main  vessels  in  an  amputation  stump  are  found  diseased 
by  atheroma  or  syphilis,  and  if  it  occurs,  generally  does  so  before 
the  third  week  is  over. 

Cause. — Secondary  hsemori'hage  is  due  either  to  the  defective 
formation  of  the  internal  clot,  or  to  the  failure  of  union  of  the 
internal  and  middle  coats.  Either  of  these,  again,  may  be  (a)  the 
result  of  some  fault  in  the  surgical  means  taken  to  arrest  the  primary 
hfemorrhage  or  in  the  treatment  of  the  wound,  and  then  in  some 
measure  may  be  said  to  be  preventable  ;  (6)  the  result  of  some 
disease  of  the  vessel  or  constitutional  state  of  the  patient,  and  then 
may  usually  be  regarded  as  non-preventable.  These  causes  may  be 
considered  tmder  the  following  heads  : — 

1.  Defect  in  the  ligature  or  in  its  application. — (a)  An  im- 
properly prepared  animal  ligature  may  become  absorbed  too  soon. 
{h)  A  non-absorbable  ligature,  if  chosen,  may  be  too  thick  or  tape- 
like, and  hence  not  divide  or  unevenly  divide  the  internal  and 
middle  coats,  (c)  The  ligature  may  not  be  aseptic,  and  so  cause 
septic  arteritis  and  suppuration,  preventing  repair  of  the  arterial 
walls,  {il)  The  ligature,  whatever  kind  is  used,  may  be  tied  too 
loosely,  or  be  unevenly  knotted,  or  include  foreign  tissue,  (e)  'I'iie 
sheath,  in  applying  the  ligature,  may  be  too  freely  separated  fi'om 
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the  artery,  or  the  artery  bruised  during  the  separation  of  the  sheath. 
(/)  The  ligature  may  be  placed  too  near  a  collateral  branch,  so 
that  the  internal  clot  is  disturbed. 

2.  Defect  in  the  management  of  the  wound. — The  tissues  may 
be  roughly  handled  and  bruised,  or  the  wound  may  be  allowed  to 
become  infected  by  pathogenic  organisms,  or  discharges  may  collect  and 
decompose,  so  that  septic  inflammation  and  suppuration  may  be  set 
up  and  spread  to  the  vessel  and  its  contained  clot.  Septic  changes 
in  the  wound  are  by  far  the  most  frequent  cause  of  secondary 
haemorrhage,  a  fact  that  should  be  especially  borne  in  mind  when  a 
large  artery  has  to  be  dealt  with. 

3.  Disease  of  the  vessel-walls.— Under  this  head  may  be  men- 
tioned atheroma,  calcareous  degeneration, ,  and  syphilitic  and 
tuberculous  disease,  all  of  which  may  either  allow  the  ligature  to 
cut  its  way  too  quickly  through  the  diseased  coats,  or  by  delaying 
repair  prevent  the  adhesion  of  the  internal  and  middle  coats  and 
the  other  changes  that  should  occur  in  the  normal  process  of 
healing. 

4.  Constitutional  conditions. — These  are  such  as  render  the  blood 
less  coagulable  than  usual,  or  are  associated  with  an  increase  of  the 
blood  pressure  and  an  over-action  of  the  heart.  Amongst  such  con- 
ditions may  be  mentioned  the  hsemorrhagic  diathesis  and  Bright's 
disease. 

Symptoms. — There  may  be  a  sudden  and  even  fatal  gush  of  blood, 
or  previous  to  this,  the  discharge  from  the  wound  may  have  been 
blood-stained.  In  some  cases  the  bleeding  may  stop  for  a  time,  but 
again  and  even  again  recur  till  the  patient  finally  sinks  from 
exhaustion.  Sometimes  the  haemorrhage  may  cease  spontaneously 
after  one  or  more  bleedings,  and  the  patient  recover.  This,  however, 
is  quite  the  exception,  and  must  in  no  case  be  relied  on  by  the 
surgeon.  In  all  cases  of  secondary  haemorrhage,  prompt  measures 
should  be  taken  to  secure  the  bleeding  vessel,  even  although  the 
heemorrhage  may  have  been  slight  and  for  the  time  may  have 
apparently  ceased,  since  a  more  severe  haemorrhage  is  practically 
sure  to  follow 

Treatment. — A.  From  an  artery  in  a  stum,p  after  amputation. — 
The  treatment  will  differ  according  to  (1)  the  date  at  which  the 
htemorrhage  occurs  ;  (2)  whether  it  is  from  the  main  artery  ;  (3)  the 
condition  of  the  stump  ;  and  (4)  the  situation  of  the  amputation. 
Thus,  when  the  hismorrhage  occurs  a  few  days  after  the  operation, 
and  is  little  more  than  a  mere  oozing,  elevation  and  pressure  by 
careful  bandaging  will  often  stop  it.  If  it  should  not  do  so,  or 
the  bleeding  is  more  severe  and  appears  to  come  from  the  mam 
artery,  the  Haps  appearing  distended  with  blood,  the  wound 
should  be  opened  up,  the  clots  removed,  and  the  bleeding 
vessels  secured.  At  a  latei-  period,  when  tlie  healing  process 
has  considerably  progressed,  siiould  nressvn-e  fail,  it  becomes  a 
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question  whether  the  healing  flaps  should  be  torn  apart  and  the 
artery  secured  at  its  bleeding  point,  whether  the  main  artery 
should  be  tied  above  the  wound,  or  whether  reamputation  should 
be  performed.  If  the  main  artery  can  be  easily  secured  just 
above  the  operation  wound,  this  is  the  proper  procedure,  especially 
if  the  wound  is  in  a  sloughy  condition,  in  which  case  the  ligature 
would  probably  not  hold  at  the  seat  of  bleeding.  This  is  also 
the  right  course  to  pursue  if  the  amputation  has  been  performed 
at  the  shoulder  or  hip  joint,  the  subclavian  or  external  iliac 
being  ligatured;  but  if  in  the  lower  third  of  the  leg  or  in  the 
foreai-m,  then  an  attempt  may  be  made  to  tie  at  the  wound,  or 
if  this  is  impossible  from  the  sloughy  condition  of  the  stump, 
reamputation  is  probably  the  safest  treatment.  In  any  case 
measures  should  be  taken  to  render  the  wound  aseptic,  as  it  is 
only  by  so  doing  that  a  recurrence  of  the  haemorrhage  can  with 
certainty  be  prevented.  It  is  best  to  fill  the  wound  with  gauze  and 
bring  its  edges  together  later. 

B.  From  an  artery  in  its  continuity. — Pressure  should  be  applied 
at  the  seat  of  wound  whilst  the  diagnosis  is  doubtful.    The  best 
plan,  as  a  rule,  is  to  cut  down  upon  and  tie  both  ends  of  the 
bleeding  artery  in  the  wound.     Tying  the  main  artery  at  a 
distance  above  the  wound  has    been  advised,   but  is  open  to 
the   objection    that   the    secondary   bleeding    may   come  from 
the  distal  end  of  the  artery ;  and  that   even  when  it  comes 
from  the  proximal  end,   the  ligature  of  the  main  vessel  may 
not  control   it,   since  blood    may   be    carried    into   the  artery 
below  the  ligature  by  the  collateral  branches  (see  Fig.  76,  p.  215). 
Further,  in  the  case  of  the  lower  extremity  there  is  also  a  danger 
of  gangrene.    The  operation  of  tying  at  the  seat  of  wound  is  uo 
doubt  difficult,,  as  the  parts  are  generally  matted  together  in  a 
sloughy  condition,  and  the  coats  of  the  artery  so  softened  that  a 
ligature  will  not  hold  ;   but  by  following  the  artery  a  little  way 
upwards  and  downwards,  a  healthy  portion  may  be  found  "whereon 
to  place  the  ligature.    The  steps  of  the  operation  are  greatly 
facilitated  by  the  use  of  Esmarch's  rubber  tube  whilst  the  bleeding 
point  is  being  sought  for ;  or  when  the  hsemorrhage  comes  from  such 
an  artery  as  the  external  iliac,  subclavian,  or  carotid,  the  loop  of  a 
ligature  is  placed  round  the  artery  above,  having  made,  if  need  be, 
a  special  wound  for  the  purpose,  which  is  then  drawn  forwards  against 
the  finger.    Should  haemorrhage  recur  after  both  ends  of  the  artery 
have  been  tied  at  the  site  of  the  wound,  a  ligature  above  and  firm 
plugging  of  the  wound  or  amputation  is  necessary. 

Venous  hsemorrhage. — This  is  severe  only  when  there  is  some 
obstruction  to  the  return  of  venous  blood  owing  to  the  part  being 
dependent,  or  the  main  vein  above  being  compressed  by  a  tumour  or 
by  a  band.  When  a  vein  is  cut  completely  across,  the  arrest  of 
haemorrhage  is  due  chiefly  to  the  formation  of  a  coagulum  in  its 
\v.  15 
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interior,  but  partly  to  the  collapse  of  the  vein.  2'reatment. — Unless 
a  large  ye'ni  is  wounded  in  its  continuity,  no  treatment  beyond 
pressure  is  usually  requii-ed.  This  may  be  done  by  plugging  the 
wound  or  by  a  firm  bandage.  The  main  vein  bleeds  after  an  ampu- 
tation and  requires  a  ligature.  A  punctm-e  in  a  vein  may  be  sutured, 
or  a  lateral  ligature  applied.     (See  Treatment  of  Wounded  Veins.)  . 

Capillary"  hsemorrhage  is  arrested  by  the  formation  of  coagula 
in  the  capillaries  and  smaller  arterioles.  The  coagulation  is  due  in 
part  to  the  drying  of  the  blood  in  the  air ;  in  part  to  the  irregulari- 
ties set  up  in  the  capillary  wall  by  its  division  ;  and  in  part  to  the 
diminished  force  of  the  circulation  in  the  capillaries  consequent  upon 
the  reflex  contraction  or  even  closure  of  the  arterioles  which  follows 
the  division  of  the  tissues.  Treatment.  —  As  the  haemorrhage 
usually  stops  spontaneously,  nothing  in  the  way  of  treatment  is, 
as  a  rule,  called  for.  Ice-cold  or  hot  water,  firm  pressure,  suture,  or 
bringing  the  surfaces  of  the  wound  together,  will  then  check  it. 

THE  HiEMOBRHAGIO  DIATHESIS- — HiEMOPHILIA. 

Hsemophilia  is  a  condition  in  which  bleeding  is  prone  to  occur 
spontaneously  or  on  the  slightest  provocation,  and  is  very  difiicult  to 
arrest.  The  origin  is  unknown,  but  the  condition  is  to  some  extent 
hereditary,  in  that  it  often  occurs  in  members  of  the  same  family, 
and  nearly  always  in  the  males,  although  it  is  almost  invariably 
transmitted  through  the  female  line.  The  pathology  of  the  disease 
is  obscure,  but  the  arteries  have  been  found  thin,  the  left  ventricle 
hypertrophied,  and  the  diff'erent  forms  of  leucocytes  in  the  blood 
relatively  altered  in  number.  The  time  the  blood  takes  to  clot  is 
prolonged  from  five  to  fifteen  or  thirty  minutes.  The  bleeding  may 
be  started  by  the  most  trifling  injury,  such  as  a  mere  scratch  of  the 
finger,  the  extraction  of  a  tooth,  or  a  bite  of  the  lip  or  tongue.  Or 
it  may  occur  spontaneously,  when  it  is  sometimes  preceded  by 
flushings  of  the  face  and  throbbing  of  the  arteries,  and  then 
commonly  takes  the  form  of  epistaxis,  or  of  extravasations  beneath 
the  skin,  or  of  bleeding  from  the  gums  or  intestines,  or  of  effusion 
into  a  joint  (see  Diseases  of  Joints).  When  the  result  of  a  traumatism, 
the  blood,  except  a  large  artery  is  wounded,  oozes  from  the  injured 
surface  in  a  steady,  continuous,  and  uncontrollable  stream.  The 
bleeding  may  last  for  weeks,  and  then  cease  spontaneously,  leaving 
the  patient  in  an  anaemic  condition,  from  which,  however,  he  may 
speedily  recover ;  or  it  may  terminate  fatally  by  epistaxis,  melajna, 
or  cerebral  hsemorrhage.  Successive  attacks  are  common  at  varying 
intervals,  and  to  one  of  these  the  patient  generally  succumbs.  Should, 
however,  he  survive  the  period  of  puberty,  there  is  some  chance  of 
the  tendency  to  bleed  decreasing  with  advancing  years,  but  it  is  a 
bar  to  all  operations  except  those  of  urgency.  The  treatment  consists 
in  placing  the  patient  at  perfect  rest  in  the  recumbent  position,  in 


H.-EMORRHACxK. 


227 


applying  firmly  a  graduated  compress  or  tampon  of  gauze,  and  in 
elevating  the  part  when  the  bleeding  comes  from  a  limb.  Internally 
chloride  of  calcium  may  be  given  in  doses  of  5j.  every  hour  or  two 
by  the  mouth,  or  in  double  doses  in  enemata  until  the  bleeding  is 
checked,  then  reducing  to  three  times  a  day — an  additional  guide 
is  the  reduction  of  the  coagulation  time  after  Dr.  Wright's  method, 
or  adrenalin  1  per  cent,  may  be  given,  11\  v.~x.  every  hour. 
Caustics  and  the  cautery  only  do  harm,  sloughing  and  recurrent 
haemorrhage  following. 

CONSTITUTIONAL  EFFECTS  OF  INJURY. 

Shock  is  the  term  applied  to  a  sudden  diminution  in  the  force  of 
the  circulation  through  an  accident  or  an  operation.  It  may  be  the 
result  of  a  severe  and  direct  impression  on  the  central  nervous  system 
or  on  the  peripheral  nerves,  or  it  may  occur  from  acute  hsemorrhage 
or  from  septic  infection.  These  causes  may  act  separately,  or  all 
three,  nerve  irritation,  haemorrhage,  and  septic  infection,  may  be 
combined.    Among  the  exciting  causes  of  shock  are  : — 

(1)  Nervous  causes:  (a)  Fright  in  connection  with  an  accident,  or 
fear  of  an  operation,  of  which,  indeed,  patients  have  died  before 
being  touched  by  the  surgeon  ;  (IS)  injury  to  the  brain  or  spinal  cord  ; 
(c)  peripheral  excitation,  e.g.,  of  the  abdominal  sympathetic  from 
irritation  of  a  biliary  or  renal  calculus,  sudden  variations  in  tension 
as  in  tapping  for  ascites,  or  even  the  sudden  emptying  of  an  over- 
distended  bladder  or  intestine,  extensive  irritation  of  the  skin  as 
in  burns  and  scalds. 

(2)  Septic  poisoning,  especially  the  rupture  of  an  abscess  into  the 
peritoneal  cavity,  snake-bites,  and  other  poisons. 

(3)  Haemorrhage,  whether  external  or  internal. 

(4)  Loss  of  heat  from  exposui-e  to  cold  and  long  immersion  in 
water,  starvation,  excessive  muscular  fatigue. 

Among  the  predisposing  causes  are  general  affections,  such  as 
cardiac  and  hepatic  mischief,  Bright's  disease,  alcoholism,  obesity,  and 
sedentary  occupations ;  also  an  excitable  hysterical  temperament, 
extreme  youth  and  old  age. 

Pathology. — The  above-mentioned  causes  of  shock,  exciting  and 
predisposing,  by  their  influence  on  the  central  nervous  mechanism 
lead  to  an  impairment  of  vaso-constrictor  tonus,  especially  a  dilatation 
of  the  splanchnic  arteries.  The  result  is  a  fall  in  blood-tension. 
The  fall  in  blood-tension  leads  to  a  deficiency  in  the  blood-supply  to 
the  cardiac  muscle,  and  with  a  weakening  of  the  force  of  the  heart 
a  further  lowering  of  tension  takes  place  and  an  additional  impair- 
ment of  the  nervous  vascular  mechanism.  The  fall  of  blood-tension 
thus  works  in  a  vicious  circle.  If  the  tension  is  not  raised  the 
blood  will  gradually  collect  in  the  veins  ;  in  other  words,  the  patient 
slowly  dies  from  failure  of  the  circulation. 
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The  symptoms  vary  in  severity.  In  extreme  cases  the  patient 
lies  in  a  semi-conscious  state.  His  pulse  is  feeble,  frequent,  and 
fluttering,  perhaps  hardly  perceptible  at  the  wrist.  The  surface, 
especially  that  of  the  extremities,  is  cold,  the  temperature  falling  at 
times  to  97°,  or  even  96°;  the  face  is  pale,  the  lips  are  blanched  ; 
the  skin  is  moist  or  covered  with  a  clammy  sweat ;  the  eye  is  half 
closed,  and  lustreless  or  glazed  ;  and  the  respiration  is  shallow,  and 
may  be  barely  perceptible.  There  is  marked  muscular  relaxation  ; 
there  may  be  yielding  of  the  sphincters,  and  at  times  nausea  and 
vomiting.  The  symptoms  may  gradually  increase,  and  the  patient 
die  of  syncope  or  asthenia ;  or  he  may  gradually  rally  and  return  to 
the  normal,  or  pass  into  the  condition  known  as  reaction.  The 
pulse  then  becomes  full  and  increased  in  frequency,  the  temperature 
raised,  the  face  flushed,  the  skin  hot  and  dry,  the  urine  scanty  and 
high-coloured,  the  tongue  furred,  and  the  bowels  confined.  But 
these  feverish  symptoms,  vaguely  regarded  as  the  result  of  reaction, 
are  now  known  to  be  due  to  septic  poisoning.  Unless  the  pulse  and 
temperature  soon  become  normal,  the  prognosis  may  be  bad. 

Treatment. — In  slight  cases  the  patient  is  covered  up  warmly  in 
bed  with  blankets,  and  hot  bottles,  well  wrapped  up,  are  applied  to 
the  feet  and  on  either  side  of  the  chest,  and  when  there  is  much 
pain  a  subcutaneous  injection  of  one-sixth  of  a  grain  of  morphia  or  a 
dose  of  Dover's  powder  given.    In  severe  cases,  small  and  repeated 
doses  of  brandy  should  be  given,  carefully  watching  its  effect  upon 
the  pulse  so  as  not  to  subsequently  induce  excessive  dilatations  of 
cutaneous  vessels.     If  there  has  been  severe  hajmorrhage,  fluid 
nourishment  in  small  and  oft-repeated  doses  should  be  administered 
with  the  stimulant.    In  extreme  cases,  and  especially  after  opera- 
tions, where  the  patient  is  unable  to  swallow,  brandy  should  be 
administered  by  the  rectum,  with  a  nutrient  enema  or  a  hot  salme 
solution,  also  ether  or  strychnine  (gr.  Jq)  injected  subcutaneously ; 
whilst,  should  the  breathing  cease,  artificial  respiration  ought  to  be 
employed  and  persevered  in  for  some  time,  although  at  first  it  may 
apparently  be  ineff'ectual.    The  application  of  heat  by  means  of  hot 
bottles  and  warm  blankets  must,  in  the  meantime,  on  no  account 
be  neglected.    Hot  flannels  placed  over  the  cardiac  region  may  be 
successful  in  rousing  the  flagging  heart ;  and  in  the  case  of  a  child 
a  hot  bath  may  be  tried.    Should  the  jugular  veins  be  distended, 
indicating  an  over-full  and  partially-paralysed  condition  of  the  right 
side  of  the  heart,  the  external  jugular  vein  may  be  opened.  On 
the  other  hand,  if  there  has  been  excessive  hemorrhage,  infusion  of 
saline  solution  should  be  performed.    Indeed,  even  where  no  special 
bleeding  has  taken  place,  saline  infusion  has  a  most  beneficial 
influence  on  shock. 

Many  patients  suff'ering  from  shock  have  been  found  to  react  for 
a  short  time  to  strychnine,  for  it  constricts  the  blood-vessels  and 
raises  the  pulse  tension,  and  the  consequence  h.is  been  its  rather 
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indiscriminate  use,  and  the  patient's  end  has  been  sometimes  attended 
by  respiratory  or  general  spasms.  The  dose  should  be  ^  gr., 
which  may  be  repeated  up  to  six  times,  i.e.,  a  total  dose  of  gr.,  but 
no  more  should  be  given  until  sufficient  time  has  elapsed  for  the 
drug  to  have  been  eliminated. 

Traumatic  fever  was  a  term  formerly  much  used  for  mild  fever 
following  an  injury  or  accident.  It  is  either  a  toxin^mia  or  slight 
septicaimia  (see  p.  49). 

'Traumatic  delirium  is  the  term  applied  to  the  delirious  state 
which  sometimes  supervenes  after  injuries  and  surgical  opera- 
tions. The  delirium  may  depend  upon  several  distinct  conditions. 
Thus  (1)  it  may  be  a  symptom  of  septic  fever  {septic  delirium). 

(2)  It  may  occur  in  the  highly  nervous  or  neurotic  as  the  result  of 
severe  mental  strain  or  exhausting  brain-work  previous  to  the  injury 
or  operation,  being  then  spoken  of  as  nervous  traumatic  delirium. 

(3)  It  may  be  the  result  of  the  long-continued  abuse  of  alcohol,  and 
is  then  ordinary  delirium  tremens  brought  on  by  accident  or  operation. 
These  various  forms,  however,  no  doubt  often  occur  together. 

Septic  delirium. — Of  this  variety  little  need  be  said  further  than 
that  it  generally  occurs  from  the  third  to  the  fifth  day,  when 
absorption  is  at  its  height,  and  that  it  usually  begins  or  is  worse  in 
the  night  and  abates  with  the  morning  remission  of  temperature. 
The  treatment  is  directed  to  the  better  drainage  of  the  wound, 
with  the  addition  of  an  ice-cap  to  the  head  when  the  delirium 
is  high,  also  morphine  injections. 

Nervous  traumatic  delirium,  though  rare,  sometimes  occurs  in 
subjects  of  a  susceptible  nervous  temperament  or  over-exhausted 
with  brain-work.  It  is  unaccompanied  by  fever  and  closely  resembles 
delirium  tremens,  except  that  it  is  not  due  to  alcoholism.  The 
delirium,  which  is  usually  of  a  low  and  muttering,  but  occasionally 
of  a  violent  or  maniacal  character,  generally  yields  to  absolute  quiet 
and  hypnotics,  opium,  bromide  of  potassium  and  chloral,  with  careful 
feeding  and  the  judicious  employment  of  stimulants  where  such  are 
indicated.    The  patient  must  be  carefully  watched. 

Alcoholic  trauviatic  delirium  or  delirium  tremens  differs  from  the 
inflammatory  variety  in  the  absence  of  fever,  and  in  the  peculiar 
nature  of  the  delirium,  which  is  of  a  low  muttering  or  busy  kind. 
The  patient  has  delusions,  fancies  that  he  sees  animals  or  devils 
under  his  bed  or  in  the  air,  is  suspicious  of  his  friends,  talks  constantly 
to  himself,  answers  rationally  when  spoken  to,  but  immediately 
relapses  into  his  incoherent  muttering  state.  Sometimes  the  delirium 
is  of  a  violent  character,  the  patient  will  not  remain  in  bed,  and 
may  attempt  to  destroy  himself  or  those  around  him.  The  tempera- 
ture is  normal  or  but  slightly  raised  ;  the  skin  is  perspiring ;  the 
hands  are  tremulous  ;  the  pulse  is  full,  soft,  and  often  quickened ; 
the  tongue  is  also  tremulous,  indented  by  the  teeth,  and  coated  with 
a  creamy  fur,  and  in  severe  cases  becomes  dry  and  brown.    The  bowels 
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are  usually  confined,  and  there  may  be  transitory  albuminuria  depend- 
ing upon  disturbance  of  the  renal  functions  and  quite  irrespective  of 
chronic  Bright's  disease.  The  patient  cannot  sleep,  and  will  not  of 
his  own  accord  take  solid  food,  but  will,  as  a  rule,  drink  anything. 

The  prognosis  is  good  when  the  patient  is  young,  and  can  be 
induced  to  take  nourishment ;  but  when  he  is  broken  down  in 
health  or  the  subject  of  visceral  disease  he  usually  sinks  into  a  state 
of  asthenia,  and  dies  of  exhaustion,  or  it  may  be  of  heart  failure 
during  a  paroxysm  of  violence. 

Treatment. — The  chief"  indications  are  to  make  the  patient  take 
nourishment  and  to  procure  sleep,  and  so  restore  power  to  the 
exhausted  nerve-centres.  Thus,  the  digestive  functions  should  be 
regulated  by  clearing  the  bowels  with  a  purgative  or  an  enema,  and  by 
che  subsequent  administration  of  tonics,  such  as  quinine.  The  diffi- 
culty in  getting  the  patient  to  take  food  may  generally  be  overcome 
by  a  judicious  mixture  of  firmness  and  coaxing,  otherwise  he  must 
be  fed  by  enemata  or  by  a  nasal  or  oesophageal  tube.  The  diet 
should  consist  of  fluid  nourishment  given  in  small  and  repeated 
quantities  by  night  as  well  as  by  day,  provided  the  patient  is  awake. 
To  procure  sleep  subcutaneous  injections  of  morphine,  or  bromide  of 
potassium  and  chloral,  may  be  given  every  two  hours,  carefully 
watching  their  effect.  Success  has  sometimes  been  obtained  by  first 
inducing  insensibility  by  chloroform,  and  following  up  its  effects 
by  the  subcutaneous  injection  of  morjjhia.  This  plan  is,  however, 
by  no  means  free  from  danger,  since  deaths  have  often  occurred. 
If  there  is  kidney  disease,  morphia  and  opium  should  be  given  with 
great  caution,  but  it  is  a  risk  which  has  often  to  be  run.  The  ques- 
tion of  the  administration  of  stimulants  is  one  on  which  surgeons 
differ.  Perhaps  the  best  rule  is — where  the  patient  is  young  and 
of  good  constitution,  to  withhold  them  entirely ;  but  where  he  is 
old,  broken  down  in  health,  or  the  subject  of  visceral  disease,  to  give 
them  in  moderate  quantities,  regulating  the  dose  accoi-ding  to  the 
amount  of  depression  and  the  effects  produced.  If  he  is  violent 
or  noisy  he  must  be  isolated,  and  prevented  from  injuring  himself 
or  his  attendants,  either  by  the  use  of  the  strait-jacket  or  by  manual 
restraint.  Seclusion  itself  has  often  a  good  effect  in  producing  sleep. 
Delirious  and  suicidal  patients  should  never  be  left  alone  for  a 
moment.  The  management  of  a  local  injury  is  often  rendered  very 
difficult  by  the  patient  tearing  off  bandages  and  splints,  and  thus, 
for  example,  converting  a  simple  fracture  into  a  compound  one.  Such 
mischief  can  only  be  prevented  by  the  greatest  watchfulness  and  care. 

ANAESTHESIA. 

General  anoisthesia. — The  administration  of  a  general  anaesthetic 
to  a  patient  not  only  spares  him  the  pain  of  an  opei-ation,  but  whilst 
he  is  still  drowsy  from  its  effects,  the  pain  caused  by  the  operation 
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has  time  to  subside.  Thus  he  does  not  retain  the  remembrance  of  a 
painful  ordeal,  is  ready  to  submit  to  another  operation  should  the  neces- 
sity arise,  or  to  recommend  one  to  his  friends,  at  an  early  moment, 
when  a  successful  issue  is  the  more  likely.  Further,  the  surgeon 
can  carry  out  the  operation  deliberately  and  the  more  easily,  undis- 
turbed by  the  patient's  movements  or  by  muscular  rigidity.  The 
antesthesia  required  need  not  necessarily  be  complete  from  the  com- 
mencement to  the  pinning  of  the  bandage,  nor  can  it  be  measured 
by  the  dose,  but  it  should  be  just  that  depth  required  for  the 
individual  patient  at  the  particular  stage  of  the  operation.  It  is 
not  so  much  the  special  kind  of  ana3sthetic,  but  the  skill  with  which 
it  is  administered  that  is  necessary  to  attain  the  above  result.  And 
a  sufficient  competence  in  administration  of  anaesthetics  must  be 
reached  by  every  student  by  attending  the  practical  instruction 
given  by  the  special  ansesthetist  on  the  staff  of  the  hospital. 

Under  these  circumstances,  together  with  the,  proper  preparation 
of  the  patient  beforehand,  and  the  suitable  dieting  after  the  opera- 
tion, the  objections  to  a  general  anaesthetic  for  most  cases  are 
i-emoved.  The  patient  experiences  after  awaking  a  period  of  nausea 
and  sickness,  bvit  this  is  only  partly  the  effect  of  the  antesthetic ;  it 
is  partly  the  consequence  of  the  operation,  for  it  occurs  when  no 
general  antesthetic  is  given ;  and  the  restrictions  as  to  diet  are 
necessary,  especially  in  abdominal  cases,  for  other  reasons. 

Local  analgesia  is  of  Umited  application  only  ;  its  chief  uses  are 
in  ophthalmic,  rhino-laryngeal,  and  a  few  other  superficial  or 
limited  manipulations.  Local  injections  may  get  rid  of  the  pain, 
but  nothing  else.  Even  if  the  patient  can  restrain  his  emotions, 
he  nevertheless  undergoes  considerable  mental  stress,  and  can  rarely 
be  got  to  submit  to  a  second  ordeal.  Its  general  adoption  would 
strengthen  disinclination  to  follow  surgical  advice,  and  lead  to  the 
postponement  of  many  operations  until  too  late.  Neither  is  it  free 
from  danger,  from  emotional  shock  ;  from  excessive  dosage  of  the 
drug,  nausea  and  sickness  follow,  or  even  fatal  poisoning  ;  and  in 
abdominal  cases  pneumonia  has  been  shown  to  ensue  as  often  as 
after  a  general  anassthetic. 

Stages  of  general  anaesthesia. — (1)  Emotional  excitement. — 
There  is  in  patients  who  cannot  control  themselves  emotional 
excitement ;  children  struggle  and  scream,  adults  make  sudden 
conscious  impulsive  movements  with  laughing  or  crying.  The 
breathing  is  apt  to  be  irregular,  shallow  ;  the  patient  holds  his  breath 
until  he  is  cyanosed,  and  then  often  takes  very  deep  respirations,  so 
that  an  e.xcessive  amount  of  the  drug  may  be  suddenly  inhaled.  The 
pupil  often  dilates.  This  is  a  stage  which  should  be  got  over  as 
soon  as  possible  by  giving  the  anaesthetic  concentrated.  Too  much 
air  with  the  nitrous-oxide  gas  or  ether  aggravates  matters.  During 
this  stage  the  patient's  breathing  should  be  as  nearly  regular  as 
possible  both  as  regards  rate  and  depth. 
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(2)  Analgesia. — This  is  a  placid  state  of  imperfect  consciousness 
with  superficial  respiration,  as  when  dozing,  and  corresponds  to 
partial  drunkenness  from  alcohol.  Dreams  and  fancies  are  experienced. 
A  sudden  cut  or  other  stimulus  is  not  actually  painful,  but  it  tends 
to  arouse  the  patient's  emotions.  Reflexes  are  easily  excited,  the  pupil 
is  partly  contracted.  This  stage  can  be  employed  for  a  momentary 
operation,  opening  a  superficial  abscess,  an  easy  extraction  of  a  tooth, 
the  breaking  down  of  a  simple  adhesion.  During  it  the  pains  of 
labour  ai-e  only  partly  felt  and  are  not  markedly  weakened  thereby. 

(3)  Rigidity. — The  patient  is  unconscious,  but  is  thrown  by 
over-excitability  of  the  central  nervous  system  into  a  state  of 
muscular  rigidity  with  irregular  movements,  the  latter  ceasing 
before  the  muscular  tension  is  relaxed.  The  rigidity  varies  in 
degree,  in  the  jaw,  in  a  limb,  in  the  abdominal  wall,  in  which 
last  it  may  persist  long  after  complete  relaxation  in  the  jaw  and 
limbs.  Most  of  the  reflexes  ai-e  retained  or  even  exaggerated. 
Coughing,  swallowing-movements,  frothing  at  the  mouth,  retching, 
and  vomiting  tend  to  arise.  Ankle  clonus  may  be  obtained.  The 
heart  and  respiration  are  more  or  less  irregular  on  account  of  the 
muscular  movements.     The  pupil  contracts  further. 

(4)  Muscular  relaxation  (corresponding  to  deep  sleep)  w  surgical 
anaesthesia. — There  is  muscular  relaxation,  which  includes  that  of 
the  soft  jjalate  and  abdominal  muscles,  but  not  necessarily  loss  of 
the  laryngeal  reflex  which  closes  the  glottis  on  irritation,  nor  of  the 
sphincter  ani,  but  the  other  reflexes,  conjunctival,  patellai",  etc.,  are 
abolished.  The  pupil  is  contracted.  The  heart  and  respiration 
are  regular  and  normal,  the  respiration  softly  snoring,  the  pulse 
tension  normal,  or  slightly  weakened  by  chloroform. 

(5)  Deep  coma,  with  signs  of  weakening  of  the  central  nervous 
system.  The  respiration  is  deep  and  stertorous,  with  a  variable 
amount  of  cyanosis,  and  may  tend  to  become  shallow  and  periodic. 
The  heart-rate  is  unaltered,  but  the  pulse-tension  is  sensibly  less, 
and  the  face  and  lips  are  pale  or  livid.  There  is  loss  of  the  glottis 
reflex  and  relaxation  of  the  anal  sphincter.  This  is  a  dangerous 
state,  in  which  the  patient  passes  from  deep  sleep  into  one  which 
borders  on  dying,  and  which  cannot  exist  but  for  a  short  time. 
Meanwhile,  there  may  be  a  quickening  of  the  heart-rate  and  a 
marked  weakening  of  the  pulse. 

(6)  Dying. — The  pupil  fully  dilates,  the  eyelids  widely  open,  the 
respiration  becomes  superficial,  fluttering  or  gasping,  then  stops. 
The  pulse  is  lost  at  the  wrist  and  the  face  and  lips  become  deadly 
pale,  or  if  previously  blue,  the  face  is  shrunken  ;  the  cardiac  sounds 
are  faint,  then  lost,  and  after  a  few  irregular  beats  the  heart  stops. 

Choice  of  an  ansesthetic. — The  stage  of  analgesia  may  be 
obtained  by  a  short  administration  of  nitrous-oxide  gas  or  by  chloride 
of  ethyl,  by  stupefying  the  patient  witli  a  few  breaths  (about  ten) 
of  ether,  or  by  giving  chloroform  very  diluted  witii  air,  e.g.,  during 
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labour.  The  safest  and  best  anaesthetic  for  general  use  is  ether, 
preceded  by  nitrous-oxide  gas.  Chloroform  is  the  only  possible 
antesthetic  for  hot  countries  whenever  the  temperature  is  above 
80^  F.  •  also  in  war  it  is  much  more  portable  than  ether.  It  is 
usually  given  to  children.  Ether  and  chloroform  vapours  are  con- 
veniently combined,  ether  being  given  first,  followed  by  chloroform, 
then  alternated  at  the  pleasure  of  the  ansesthetist,  or  the  drugs  may 
be  previously  mixed.  The  stage  of  deep  antesthesia  corresponding 
to  coma  can  only  be  induced  for  a  short  time,  as  when  exploring 
the  peritoneal  cavity,  or  stretching  the  sphincter  ani.  It  is  obtained 
with  the  least  risk  by  giving  ether  as  concentrated  as  possible,  after 
which,  if  necessary,  chloroform  is  used,  the  patient  not  being  touched 
by  the  surgeon  until  the  desired  stage  is  reached. 

Preparation  of  the  patient. — Artificial  teeth  must  be  removed, 
and  the  mouth  should  be  inspected  for  any  special  difficulties.  In 
edentulous  people  it  is  difticult  to  keep  the  lips  and  gums  apart. 
When  the  tongue  tends  to  fall  back  it  must  be  dragged  forward  by 
forceps,  also  by  elevating  the  chin,  but  if  there  is  any  great  difficulty 
a  ligature  should  be  passed  through  the  tip.  A  dental  prop  is 
inserted  in  operations  on  the  mouth  when  it  is  not  proposed  to 
obtain  complete  relaxation  of  the  jaw.  Generally  it  is  best  to  place 
the  patient  on  the  operating  table  before  commencing  the  adminis- 
tration, rather  than  starting  it  with  him  in  bed,  except  when  he 
cannot  be  moved  without  great  pain. 

Posture  of  the  patient. — Commonly  this  is  dorsal,  with  the  head 
turned  to  one  side.  The  lateral  position  is  necessary  for  operations  on 
the  opposite  side.  The  lateral  prone  position  is  employed  by  many  for 
operations  on  the  mouth  and  throat,  so  that  blood  and  mucus  can 
easily  escape  from  the  mouth  by  the  lower  angle.  The  sitting  or 
partly  reclining  posture  is  chiefly  employed  by  dental  surgeons. 
Operations  on  the  skull,  tongue,  jaw,  and  fauces  are  often  done  with  the 
head  and  shoulders  much  raised.  The  sitting  posture  in  a  chair 
with  the  head  bent  forwards  is  employed  by  some  for  the  removal  of 
adenoids.  The  hanging  head,  the  head  drawn  over  the  upper  end  of 
the  table,  has  the  great  advantage  that  all  blood  and  mucus  must 
escape  by  the  mouth  and  nose,  and  thus  it  may  be  used  for  cleft 
palate  cases,  but  the  objection  to  it  is  the  excessive  amount  of  venous 
hasmorrhage  in  some  operations.  The  prone  position,  the  shoulders 
and  head  being  partly  supported  by  pillows  and  turned  to  one  side, 
is  a  difficult  one  for  the  ana)sthetist ;  it  is  employed  for  operations 
on  the  spine  and  loin,  and  with  the  legs  hanging  down  for  operations 
on  the  rectum  and  buttocks.  The  lithotomy  position,  and  also  the 
Trendelenburg  position,  in  whicli  the  pelvis  is  raised,  must  be  accom- 
panied by  a  corresponding  lowering  of  the  head  and  shoulders,  so 
that  these  are  brought  into  a  straight  line  with  the  rest  of  tlie  trunk. 
Otherwise  the  patient  would  be  doubled  ap,  and  respiration  hindered. 
If  the  elevation  is  not  more  than  30°,  respiratory  dangers  from 
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pressure  on  the  diaphragm  are  avoided,  Ukewise  cerebral  congestion, 
causing  apoplexy.  Moreover,  the  patient  must  not  hang  by  the  bent 
knees,  or  the  external  popliteal  nerve  may  be  paralysed. 

Food  befwehand. — A  general  ansesthetic  should  be  administered 
on  an  empty  stomach.  To  avoid  discomfort  to  the  patient,  or  even 
faintness  from  want  of  food,  an  operation  is  best  timed  to  correspond 
with  a  patient's  usual  meal-time,  so  that  the  interval  usually 
occurring  between  one  meal  and  the  next  is  not  exceeded.  Babies 
and  weak  patients  on  a  fluid  diet  should  not  be  kept  for  longer  than 
two  hotirs  without  food.  Six  hours  after  a  light  meal  is  quite  long 
enough  for  an  ordinary  adult  to  wait.  If  the  operation  is  to  take 
place  early  in  the  morning,  the  patient  may  have  some  hot  fluid, 
soup,  tea,  cocoa,  or  milk  and  water,  on  waking,  some  two  or  three 
hours  beforehand,  but  this,  except  in  weak  and  exhausted  subjects,  is 
not  necessary,  and  certainly  increases  the  chance  of  vomiting. 

Nitrous-oxide  gas,  being  freed  from  irritating  oxides  and  chlorine, 
and  being  kept  in  cylinders,  does  not  get  mixed  with  air  and  cause 
irritation  or  excitement.   It  is  most  readily  given  through  some  modifi- 
cation of  Clover's  inhaler  so  that  it  can  be  gradually  replaced  by 
ether  if  desirable.    Dr.  Hewitt  mixes  it  with  oxygen  in  order  to  pre- 
vent cyanosis  and  convulsive  movements  from  asphyxia,  but  much  skill 
is  required  to'  attain  the  proper  combination,  or  otherwise  the  oxygen 
excites.    Other  antesthetists  reach  this  end  by  lifting  the  face-piece  as 
cyanosis  supervenes,  or  by  filling  the  Clover's  bag  with  air.  Nitrons- 
oxide  gas  may  also  be  given  straight  from  the  bottle  through  a  tube 
in  dental  and  nasal  operations,  but  anaesthetists  generally  take  off 
the  face-piece  to  allow  of  the  operative  procedure.    The  gas  must 
escape  slowly  from  the  bottle  or  it  will  freeze  and  burst  the  tube. 
The  Clover's  face-piece  should  be  held  firm  over  the  face,  so  that 
nothing  but  gas  shall  be  inhaled.    Some  allow  the  expired  air  and 
gas  to  escape  by  a  valve,  but  then  more  gas  is  required.    No  harm 
seems  to  ensue  from  rebreathing  the  expired  air,  especially  when 
following  up  the  gas  with  ether.     In  fact,  with  many  patients  the 
mixture  of  gas  and  the  carbonic  acid  of  the  expired  air  is  a  great 
advantage ;  the  patient  can  soon  begin  to  breathe  ether,  and  rapidly 
goes  under  with  little  rigidity  and  no  struggles.     In  using  gas  alone, 
the  administration  is  continued  until  the  reflex  closure  of  the  eyelids 
on  pinching  is  lost.    Before  this  stage  no  marked  cyanosis  need 
occur,  as  it  is  obviated  by  just  raising  the  face-piece  once,  or 
by  giving  a  little  more  oxygen.    Supposing  the  administration 
now  to  be  interrupted,  the  patient  has  on  the  average  about  forty 
seconds  of  anrcsthesia  during  which  short  operations  can  be  done. 
Then  the  gas  can  again  be  given,  and  the  subsequent  period  will  be 
shorter,  the  anaesthesia  altogether  lasting  two  or  three  minutes.  Some 
patients  can  be  kept  continuously  for  ten  minutes  or  more  under  gas  in 
the  rigid  stage,  giving  it  through  a  nasal  tube,  whilst  some  air  enters 
by  the  mouth  ;  but  there  is  often  no  advantage  from  the  method,  for 
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although  patients  rapidly  recover  consciousness,  they  may  be  just  as 
sick  afterwards  as  if  etlier  Imd  been  used  to  produce  tlie  same  stage 
of  antesthesia,  whilst  rigidity  may  be  troublesome.  A  patient  to 
whom  nitrous-oxide  gas  is  to  be  given  alone  must  have  had  no  food 
for  two  hours,  and  then  only  a  light  meal.  The  collar,  stays,  and 
waistband  must  be  undone,  and  the  patient  can  then  be  seated 
upright,  or  only  partly  reclining.  If  the  gas  is  only  given  once 
or  twice,  recovery  follows  in  a  minute  after  some  dreaming  or 
emotional  excitement.     Hallucinations  have  occasionally  followed. 

Nitrovis-oxide  gas  should  not  be  followed  directly  by  chloroform, 
but  ether  should  be  interposed  for  a  little  while.  It  is  absolutely 
fatal  to  return  from  chloroform  to  nitrous-oxide  gas. 

Chloride  of  ethyl  has  no  advantage  over  nitrous-oxide  gas  and 
oxygen,  except  that  a  cumbrous  apparatus  is  avoided  ;  5  grms.  of  the 
fluid  contained  in  a  glass  tube  are  allowed  to  escape  into  the  bag  of  a 
Clover's  inhaler,  and  a  few  inhalations,  especially  in  the  case  of 
children,  are  followed  by  unconsciousness,  when  the  ether  is  turned 
on.  Whilst  the  breathing  is  regular,  there  is  no  effect  on  the  heart, 
but  the  pupil  is  influenced  irregularly,  so  that  its  dilatation  need  not 
be  a  signal  of  danger.  Cases  of  sickness,  faintness,  and  a  few  deaths 
have  been  reported. 

Ether. — The  only  ether  which  should  be  used  to  obtain  general 
ansesthesia  is  the  sether  purificatus  (B.P.,  sp.  gr.  0-722 — 0'720). 
Rectified  ether  obtained  from  methylated  spirit  is  not  quite  so  good. 
Absolute  methylated  ether  (sp.  gr.  0-717 — 0-719)  is  only  suitable 
for  local  freezing,  and  methylated  ether  (sp.  gr.  0-730)  for  cleansing 
the  skin,  etc. 

The  ether  should  be  given  throvigh  a  Clover's  or  similar  inhaler, 
preceded  by  nitrous-oxide  gas  o'r  chloride  of  ethyl,  until  the  ether 
can  be  respired  easily  when  turned  on  slowly.  Meanwhile  the  face- 
piece  must  be  held  firmly  to  the  patient's  face,  for  if  air  is  admitted  the 
patient  will  start  swallowing-movements  or  coughing  and  struggling. 
The  best  way  is  to  keep  the  face-piece  tightly  on  until  the  breathing- 
becomes  stertorous,  when  a  breath  of  air  may  be  allowed.  Otherwise 
one  may  have  to  go  back  and  give  some  gas,  or  mix  some  inhalations  of 
chloroform  with  the  ether.  Strong,  and  especially  alcoholic,  patients 
require  a  concentrated  administration  of  ether  mixed  with  expired 
air,  otherwise  it  is  very  troublesome  to  get  them  under.  On  the 
other  hand,  all  weak,  exhausted  or  collapsed  patients  can  be  rendei'cd 
anaesthetic  and  kept  under  with  an  extraordinarily  small  amount  of 
ether.  When  once  under,  the  inhaler  may  be  turned  back  to  mark  1 , 
with  frequent  inspirations  of  air,  or  the  administration  can  be  inter- 
mitted for  considerable  periods  during  the  middle  of  the  operation, 
a  little  more  being  given  to  prevent  the  patient  from  coming  round 
whilst  the  sutures  are  being  inserted.  The  mouth-])iccc  requires  to 
be  well  sponged  or  otherwise  sterilised,  and  the  bag  emptied  and 
sponged  after  eacli  administration.    Before  being  put  away,  the 
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rubber  must  be  allowed  to  dry  in  the  air.  Ether  vapour  is  inflammable, 
and,  therefore,  a  naked  light  or  the  cautery  must  not  be  brought 
near.  Ignition  has  occurred  by  the  spark  of  an  electric  switch,  and 
even  by  means  of  an  electric  glow  lamp. 

To  get  rid  of  the  ether  and  the  nausea  caused  by  it,  hot  water  to 
which  bicarbonate  of  soda  (grs.  .k.— xv.  ad  Sj-)  may  be  added,  or 
sips  of  hot  coffee,  may  be  given,  or  the  mouth  may  be  washed  out 
with  a  teaspoonful  to  a  wiueglassful  of  diluted  lemon  juice,  vinegar, 
or  eau  de  Cologne.  For  continuous  vomiting  morphine  and  atropine 
may  be  injected  hypodermically. 

Chloroform  is  the  most  potent  and  therefore  the  most  dangerous 
antesthetic,  and  hence  an  excess  is  easily  administered.  The  dosage 
cannot  be  measured  by  the  amount  of  chloroform  poured  from  the 
bottle.  An  excess  may  be  taken  in  by  one  inspiration  enough  to 
arrest  the  heart. 

It  is  best  administered  by  the  open  method — on  the  corner  of  a 
towel  drawn  through  a  closed  safety-pin,  on  a  square  of  two  or 
three  layers  of  lint  held  away  from  the  face  by  the  hand ;  the  lint 
can  be  thrown  away  and  the  towel  changed  with  each  administra- 
tion, so  there  is  no  question  of  special  cleansing.  Closed  methods  of 
chloroform  inhalation  should  be  avoided.  Skinner's  mask  and 
Rendle's  are  much  employed,  but  are  not  necessary,  and  are  apt  to 
be  used  again  without  being  cleaned.  For  operations  on  the  mouth  and 
throat  the  chloroform  is  blown  through  a  tube  from  a  Junker's  bottle, 
which  should  be  so  made  that  no  stream  of  chloroform  can  be  blown 
out  whichever  way  the  tubes  are  joined  up.  In  any  case  the  apparatus 
should  first  be  tested  to  see  that  chloroform  vapour  only  is  expelled  ; 
one  squeeze  of  the  ball  can  otherwise  send  enough  liquid  chloroform 
down  a  patient's  throat  to  poison  him.  A  mouth-piece  can  be  put 
on  the  end  of  the  tube,  and  chloroform  blown  in. 

Different  ways  of  giving  chloroform  are  recommended.  Some 
pour  on  chloroform  freely,  and  hold  it  so  that  the  patient  is  anees- 
thetised  in  a  few  respirations,  but  great  watchfulness  is  required,  for 
the  administration  must  at  the  precise  moment  be  interrupted  and 
some  air  allowed.  It  is  well  then  to  smear  the  lips  with  vaseline  to 
prevent  blistering.  Some  put  the  patient  under  very  slowly,  taking 
ten  minutes  or  more  about  it,  making  him  count  after  the  adminis- 
trator, whilst  the  chloroform  is  held  at  some  distance  from  the 
mouth.  On  the  whole,  the  best  course  to  aim  at  is  a  continuous 
administration  of  a  well-diluted  vapour,  so  that  there  is  ho  occasion 
to  interrupt  or  to  suddenly  apply  the  chloroform.  The  vapour  from 
a  square  of  lint  at  a  short  distance  from  the  face  is  estimated  to  be 
about  4  per  cent.  Complicated  systems  of  measuring  the  dosage 
arc  scarcely  adapted  for  general  use. 

When  given  during  labour,  a  little  chloroform  is  dropped  on 
to  wool  at  the  bottom  of  a  tumbler,  but  not  enough  to  saturate 
the  wool.     It  should  not  be  administered  mitil  the  true  pains 
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commence ;  the  woman  can  then  hold  the  glass  to  her  mouth  as  the 
pain  increases,  but  it  should  be  removed  before  the  end  of  a  pain, 
for  excess  predisposes  to  uterine  inertia  and  to  post-partum  haemor- 
rhage. The  same  method  is  used  in  cases  of  severe  biliary  and  renal 
colic.  The  bottle  must  be  kept  at  a  distance  from  the  bed.  A 
little  more  chloroform  is  required  to  quiet  patients  with  eclampsia, 
strychnine  poisoning,  tetanus  and  delirium  tremens,  but  a  good  deal 
of  risk  has  to  be  run  in  such  cases. 

Chloroform  dangers. — There  are  three  danger  signals,  each  of 
which  must  be  looked  for,  because  patients  differ  as  to  the  one 
that  first  becomes  prominent.  Commencing  dilatation  of  the  pupil 
from  the  contracted  position  assumed  as  the  anaesthesia  is  first 
induced;  reduction  in  the  pulse-tension  as  the  chloroform  commences 
to  influence  the  heart  muscle  together  with  pallor  of  the  lips ;  and 
superficial  or  irregular  respiration.  The  administrator  must  never 
withdraw  his  attention  for  a  moment,  and  then  one  of  these  signs 
will  be  noticed  early.  For  lack  of  this,  a  patient's  heart  or  respira- 
tion is  commonly  said  to  stop  suddenly.  An  absolute  suddenness  is 
negatived  by  the  experience  of  skilled  ansesthetists,  although  it  must 
be  admitted  that  the  above  Avarning  is  sometimes  very  brief. 
Fortunately  in  the  cases  where  the  use  of  chloroform  is  essential, 
i.e.,  in  operations  on  the  mouth  and  throat,  also  in  hot  climates, 
it  is  not  likely  that  it  will  be  given  to  excess.-  The  deaths  from 
chloroform  have  too  often  occurred  to  ill-prepared  patients,  on  whom, 
in  more  than  half  of  the  deaths,  dental  or  other  comparatively  trivial 
operations  have  been  hastily  undertaken.  Ninety  per  cent,  have 
occurred  in  the  first  fifteen  minutes  of  the  administration.  Advo- 
cates of  the  general  use  of  chloroform  have  been  said  not  to 
administer  chloroform  beyond  the  point  at  which  the  corneal  reflex 
disappears,  but  in  this  stage,  retching,  coughing  and  abdominal 
rigidity  are  frequent.  Chloroform  in  contact  with  a  naked  light  in 
a  small  room  decomposes  into  phosgene  and  then  into  hydrochloric 
acid,  and  so  causes  irritation  and  even  poisoning.  Acute  yellow 
atrophy  of  the  liver  has,  according  to  Dr.  L.  Guthrie,  been  set  up  in 
children  by  chloi-oform,  and  has  proved  fatal. 

Mixtures  of  ether  and  chloroform. — It  seems  best  to  practise 
the  administration  of  ether  and  chloroform  separately,  and  to  alternate 
the  one  with  the  other  as  the  exigencies  of  the  moment  require. 
But  it  is  largely  the  custom  to  fii'st  mix  the  fluids.  If  so,  this  must 
be  done  shortly  before  use,  as  variations  in  the  rate  of  evaporation 
quickly  alter  the  composition  of  the  mixture,  which  for  administra- 
tive purposes  should  be  regarded  as  diluted  chloroform.  It  should 
not  therefore  be  given  in  a  closed  inhaler.  Skinner's  mask  or 
Rendle's  inhaler,  with  large  holes,  are  often  used,  but  a  square  of 
lint  suffices,  and  can  be  discarded  at  the  end.    "  A.C.E."  (alcoliol 

1  part,  chloroform  2  parts,  and  ether  3  parts),  or  "  C.K."  (chloroform 

2  parts,  and  ether  3  parts),  are  the  general  mixtures. 
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Anaesthetic  difBcxilties. — Patients  addicted  to  alcohol  often 
require  a  large  quantity  of  ether,  and  struggle  much;  a  few  inspira- 
tions of  chloroform  may  then  be  given,  going  back  to  ether  as  soon 
as  the  patient  breathes  quietly.  Bronchitic,  obese,  and  aged  jJatients 
with  atheroma  or  chronic  Bright's  disease,  must  not  be  given  much 
ether,  but  a  sparing  amount  of  chloroform  should  be  administered 
until  the  tension  of  the  pulse  begins  to  fail,  when  a  little  ether  may 
be  given  by  the  open  method,  with  a  return  to  chloroform  upon  the 
first  sign  of  cyanosis.  Patients,  on  the  other  hand,  suffering  from 
exhaustion  and  collapse,  e.g.,  intestinal  obstruction,  should  be  given 
only  ether  either  by  the  open  method,  or  by  frequently  removing  the 
face-piece,  and  altogether  as  little  as  possible  of  the  ansesthetic  should 
be  used.  Patients  with  heart  disease,  aneurysm,  or  goitre  are 
best  aneesthetised  by  chloroform  not  pushed  so  as  to  abolish  the 
corneal  reflex. 

Patients  with  an  irritable  pharynx  from  chronic  inflammation,  and 
tobacco  smoking  must  be  put  deeply  under  nitrous-oxide  gas 
before  turning  on  the  ether.  A  patient  suffering  from  laryngeal 
obstruction  should  be  prepared  ready  for  tracheotomy,  and  the  surgeon 
should  stand  by  with  the  knife.  Then  some  nitrous-oxide  gas  alone 
is  given  until  the  patient  is  cyanosed,  when  the  trachea  is  quickly 
opened  and  a  tube  inserted;  thereupon  some  chloroform  is  blown  in. 
Some  give  instead  a 'little  chloroform,  but  this  often  entails  ai-tificial 
respiration  as  soon  as  the  tube  is  inserted,  and  meanwhile  the  heart 
is  in  danger.  In  such  cases  ether  and  the  "A.C.E."  mixture  often 
cannot  be  i-espired  at  all. 

Treatment  of  ancesthetic  com2Mcations. — When  one  or  all  three 
of  the  above-mentioned  signs  of  danger,  dilatation  of  the  pupil,  fall  of 
pulse-tension  with  pallor,  and  irregular  respiration,  appear  rapidlj', 
the  patient  is  in  danger  of  dying.  Not  that  one  of  the  signs  may 
not  exist  throughout  much  of  the  operation  without  the  need  for 
more  than  anxious  care ;  the  patient  may  not  breathe  regularly,  or 
the  pulse  be  throughout  weak,  or  the  pupil  variable  or  widely 
dilated.  It  is  when  these  signs  occur  one  after  the  other  with 
suddenness,  that  they  indicate  threatened  death.  And  if  there  is 
one  sign  more  dangerous  than  the  others,  it  is  the  rapid  failure  of 
the  pulse  at  the  wrist  and  pallor,  which  indicates  imminent  arrest,  it 
may  be  irremediable,  of  the  heart. 

Immediately  on  these  signs  appearing  the  anissthetic  is  taken  off, 
the  pillow  pulled  from  the  patient's  head,  and  his  mouth  and  throat 
sponged  out,  and  the  jaw  well  pulled  up.  No  respiration  following,  the 
tongue  is  pulled  out  and  rhythmically  drawn  on  (Laborde's  method) 
until  he  breathes.  If  pale  and  pulseless,  the  head  is  lowered  below 
the  trunk  and  the  chest  exposed.  He  may  be  going  to  vomit,  and 
if  there  are  movements  of  the  diaphragm  and  abdominal  muscles 
indicating  this,  the  pharynx  is  again  sponged  to  excite  A'omiting.  If 
not,  artificial  respiration  is  begun,  with  the  patient  as  much  inverted 
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as  possible,  e.g.,  by  the  legs  being  bent  at  the  knees  over  the  shonlders 
of  an  assistant,  but  not  so  violently  as  to  strain  arms  or  bruise 
ribs.  Oxygen  inhalations  may  be  valuable.  The  first  move- 
ments of  artificial  respiration  must  be  forcible  expression,  not 
only  to  expel  the  excess  of  the  anajsthetic  and  mucus  blocking  the 
respiratory  tract,  but  to  partly  squeeze  the  heart.  When  respiration 
has  recommenced,  similar  treatment  to  that  mentioned  under  Shock 
(p.  228),  especially  by  saline  infusion  and  strychnine  injection, 
may  be  required.  Alcohol  and  ether  injections,  if  excessive,  only 
add  to  the  anaesthesia.  Artificial  respiration  with  inversion  and 
rhythmic  traction  of  the  tongue  are  the  only  approved  remedies  under 
the  circumstances  to  regain  a  rhythmic  heart-beat.  If  there  is  any 
question  of  the  upper  respiratory  tract  being  blocked,  tracheotomy 
should  be  at  once  done,  and  after  forcible  expression  the  chest  may 
be  well  inflated  through  the  tracheotomy  tube.  If  the  heart  has 
stopped  or  is  only  fluttering,  subcutaneous  injections  can  obviously 
do  no  good,  for  the  circulation  is  arrested ;  and  electric  currents,  if 
they  do  anything,  would  further  arrest  the  heart  by  stimulating  the 
vagus.  When  the  heart  has  been  just  arrested  in  animals  by 
chloroform,  a  rapid  opening  of  the  chest  and  squeezing  of  the  heart 
has  made  it  start  again.  And  this  heroic  measure  has  been 
adopted  in  man,  with  the  result  that  the  patient  has  been  kept 
alive  for  some  hours,  with  a  re-established  circulation,  but  as  there  was 
no  spontaneous  respiration,  artificial  respiration  had  to  be  continued. 
During  an  abdominal  operation  Mr.  Arbuthnot  Lane  squeezed  the 
patient's  heart  through  the  intact  diaphragm  so  as  to  make  it  start 
again,  and  this  is  the  way  this  expedient  should  be  tried,  not  by 
the  opening  of  the  thorax. 

Spasm  of  the  glottis  in  a  minor  degi'ee  is  often  seen,  and  may  be 
set  up  reflexly  during  superficial  ansesthesia,  as  the  result  of  peri- 
pheral irritation,  touching  the  patient,  dilating  the  anus,  etc.  It  is 
generally  relieved  by  a  few  breaths  of  air  followed  by  a  little 
chloroform.  Exceptionally  it  requires  the  prompt  measures  men- 
tioned above  for  laryngeal  obstruction. 

Pneumonia  following  operations  is  generally  attributed  to  the 
anajsthetic,  especially  to  ether  after  throat,  breast  and  abdominal 
operations.  However,  abdominal  operations  under  local  anajsthesia 
have  been  followed  by  pneumonia  in  as  many  cases  as  after  ether. 
In  breast  cases  the  exposure  may  have  a  good  deal  to  do  with  it. 
Undoubtedly  in  throat  cases  it  is  avoided  by  protecting  the  respira- 
tory tract  from  blood  during  the  opemion,  and  from  septic  inhala- 
tion afterwards. 

Statistics,  ranging  over  a  great  number  of  cases  by  administrators 
of  all  sorts,  show  that  ether  is  at  least  five  times  safer  than  chloro- 
form; besides  which,  the  deaths  under  chloroform  have  often  been 
in  relatively  young  and  healthy  people,  and  occur  on  the  opera- 
tion table,  whilst  those  from  ether  have  been  in  patients  suft'ering 
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previously   from    various    complications,    and    occur   some  time 

Local  analgesia —Cocam  hydrochloride  is  the  most  rapid  and 
powerful  local  aniesthetic,  but  it  cannot  be  used  in  amounts  of  more 
than  half  a  grain  or  3  centigrammes  at  a  time  where  likely  to  be  rapidly 
absorbed  without  some  risk  of  poisonous  symptoms  supervening. 
The  patient  becomes  faint,  cyanosed,  has  peculiar  sensations,  and 
tends  to  vomit.  He  should  then  lie  down  and  be  watched,  a  little 
brandy  or  sal  volatile  being  given.  In  more  serious  cases  of 
threatened  respiratory  and  heart  failure,  amyl  nitrite  is  inhaled, 
strychnine  injected,  coffee  given  by  the  stomach  or  rectum,  or 
artificial  respiration  carried  out.  But  these  risks  should  not  be 
run.    A  half-grain  (0-032  grm.)  dose  should  not  be  exceeded. 

It  is  best  employed  in  a  solid  form,  "  tabloids  "  or  "  soloids,"  as  it 
is  apt  to  grow  a  fungus  and  decompose  in  solution.  A  1  per  cent, 
solution,  or  less,  is  used  hypodermically.  A  2  per  cent,  solution  is 
employed  for  rendering  the  cornea  anfesthetic,  a  2  to  4  per  cent, 
for  urethral  and  bladder  injections,  a  5  to  20  per  cent,  solution  for 
rendering  the  mucous  membrane  of  the  nose  or  larynx  anaesthetic. 

Eucain  hydrochloride  is  less  active,  slower  in  its  action,  but  less 
poisonous  than  cocain.  If  used  alone  it  may  be  employed  m 
double  the  doses  of  cocain,  but  is  often  simply  added  to  the  cocani 
solution  in  equal  doses. 

Adrenalin  chloride  in  a  solution  of  1  pro  mille  acts  as  a  local 
analgesic  by  constricting  the  blood-vessels.  In  excess  this  may  be 
followed  by  local  sloughing.  The  constriction  is  followed  by  a  para- 
lytic dilatation,  when,  as  in  the  case  of  the  nose,  severe  haemorrhage 

may  recur.  a  a    i-  ^ 

The  employment  of  local  analgesia  in  general  surgical  and  dental 
cases  is  surrounded  by  great  difficulties  ;  its  employment,  without 
due  regard  to  a  multitude  of  details,  is  liable  to  cause  unnecessary 
trouble  to  patients.  Mental  disturbances,  incomplete  operations, 
the  parts  obscured  by  artificial  csdema,  septic  infiltration  from  the 
injected  fluids  not  being  sterile,  cocain  poisoning,  sloughing  of  the 
skin  and  deeper  structures  owing  to  distension  or  to  the  constrictmg 
influence  of  adrenalin— these  are  some  of  the  difficulties  which  have 

to  be  surmounted. 

Mr  Barker  uses  the  following  solution  :— ^-i^ucain,  I  grms. ; 
sodium  chloride,  8  grms.;  adrenalin  chloride  1  pro  mille  solution 
5  cc.  :  distilled  water,  1,000  cc.  Up  to  100  cc.  is  used,  and  as  much 
as  200  cc.  has  been  injected  .without  harm.  The  ^-eucain  is  used 
instead  of  cocain  to  avoid  the  poisonous  effects  of  the  latter  drug. 
Eucain  acts  slowly,  and  hence  it  must  be  injected  about  half  an 
hour  beforehand,  by  wliich  time  the  eucain  has  caused  analgesia, 
whilst  the  artificial  ojdema  occasioned  by  injecting  so  much  fluid  has 
lessened.  The  addition  of  the  adrenalin  prolongs  the  effect  of  the 
eucain  up  to  three  or  four  hours.    The  sodium  chloride  renders  the 
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osmotic  tension  of  the  fluid  isotonic  with  the  blood,  an  important 
matter.  The  syringe,  needles,  and  fluid  must  be  absolutely  sterile, 
and  the  fluid  must  be  injected  at  blood  heat.  The  skin  may  be 
rendered  analgesic  to  the  puncture  by  freezing  or  by  a  drop  of  pure 
carbolic  acid.  A  long  needle  is  used,  and  the  injection  is  made  by 
expelling  drops  at  a  time,  either  hypodermically  along  the  line  of 
the  incision,  or  deeper  in  the  track  of  the  sensory  nerves  involved 
in  the  field  of  the  operation. 

The  foregoing  remarks  suffice  to  show  that  general  ancesthesia  is 
a  simpler  matter  than  local  analgesia. 

Intra- arachnoid  injections. — Bier's  method. — Prof.  Reclus  reports 
that  this  method  is  responsible  for  three  to  four  deaths  in  every 
thousand,  which  makes  it  much  more  dangerous  than  any  general 
auEesthetic. 

Electrolytic  method. — Local  analgesia  in  a  small  patch  of  skin  may 
be  induced  by  wetting  w^ith  cocain  solution  the  pad  attached  to  the 
positive  pole  of  a  battery,  and  allowing  a  weak,  constant  current 
to  carry  in  the  cocain  through  the  skin  for  a  few  moments.  Punc- 
tures, needling,  the  removal  of  moles,  hairs,  small  papillomata,  may 
thus  be  done. 

Freezing  by  chloride  of  ethyl  or  ether  spray  is  only  of  service  to 
avoid  pain  in  very  superficial  punctures.  (See  p.  24,  Incision  of 
Abscesses.) 
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SECTION  III. 
Injuries  op  Special  Tissues. 
INJURIES  OF  BONES. 

Fractures. — A  fracture  may  be  defined  as  a  sudden  solution  of 
continuity  in  a  bone. 

The  causes  of  fracture  are  (1)  injury  or  traumatism  and  (2)  disease. 
The  exciting  causes  of  traumatic  fractures  are  (a)  external  violence  or 
(6)  muscular  action.  Bones  are  most  resistant  to  traction,  next  to 
pressure  ;  they  are  less  resistant  to  flexion  or  bending,  and  least  of  aU 
to  torsion,  (a)  External  violence  may  be  direct  or  indirect.  In 
fracture  from  direct  violence  the  bone  is  broken  at  or  near  the  spot 
where  the  violence  is  applied.  Such  fractures  are  usually  attended 
by  more  serious  consequences  than  fractures  from  indirect  violence, 
since  the  soft  parts  are,  as  a  rule,  much  injured,  and  the  fragments 
comminuted  or  fissured,  and,  perhaps,  driven  into  important  organs, 
as  into  the  lung  in  fracture  of  the  ribs,  or  into  the  brain  in  fracture 
of  the  cranium.  In  indirect  violence  the  fracture  occurs  at  a  distance 
from  the  spot  where  the  violence  is  applied,  as,  for  instance,  a 
fracture  of  the  clavicle  from  a  fall  on  the  arm.  The  bone  usually 
breaks  at  its  weakest  spot,  and  the  fracture  may  be  rendered  com- 
pound from  the  fragments,  which  are  often  much  displaced  and 
sharp  and  irregular,  being  driven  through  the  soft  parts.  Fracture 
from  indirect  violence  is  most  common  in  the  bones  of  the  ex- 
tremities, and  the  base  of  the  skull.  (6)  Muscular  action  is  hot  so 
common  a  cause  of  fracture  as  external  violence ;  the  most  frequent 
occurrence  is  in  the  patella,  occasionally  in  the  arm,  especially  when 
combined  with  torsion. 

Pathological  fractures  or  fractures  from  diseases.  Diseases  also 
become  predisposing  causes  to  fractures  from  slight  violence.  In  this 
category  may  be  enumerated  most  of  the  diseases  of  bone.  (See 
Fragilitas  Ossium.)  To  these  may  be  added  the  results  of  past 
injuries  impairing  the  usefulness  of  a  limb,  fractures,  dislocations, 
ankylosis  of  joints,  fixation  of  tendons,  and  nerve-lesions. 

Varieties  of  fractxire. — A  fracture,  witli  the  skin  covering  it  not 
broken,  is  termed  simple,  also  subcutaneous,  or  uncomplicated :  com- 
pound, or  open,  or  complicated  when  a  wound  through  tlie  skin  and 
soft  parts  leads  down  to  the  seat  of  the  fracture.  Whether  simple 
or  compound,  fractures  are  further •  spoken  of: — 1.  According  to 
their  extent,  as : — complete,  wlien  tlie  hone  is  broken  quite  across  ; 
incomplete  or  greenstirk,  when  partially  broken  and  partially  bent ; 
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comminuted,  when  broken  into  several  pieces  ;  and  multijde,  when 
two  or  more  distinct  fractures  occur  in  the  same  bone,  or  in  different 
bones.  2.  According  to  the  condition  of  the  fragments,  as  : — 
impacted,  when  one  fragment  is  driven  into  another ;  fissured,  when 


Fio.  87. — Spiral  fracture.    An  ./;-ray  iiliotograpli  of  the  femur  of  a  boy 
who  had  fallen  out  of  a  window. 

running  through  the  bone  without  displacement,  an  infraction ; 
dep7'essed,  when  one  fragment  is  pressed  in  below  the  surface,  as  in 
some  fractures  of  the  cranium  ;  punctU7-ed,  when  there  is  a  small 
perforation  with  driving  inwards  of  the  fragments;  and  splintered, 
when  only  a  fragment  of  bone  is  chipped  off".    3.  According  to  the  line 
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of  fracture,  as  : — transverse,  oblique  like  the  mouth-piece  of  a  jiute, 
spiral  (Fig.  87),  longitudinal,  Y-  or  T-sha2:>ed,  and  stellate,  terms 
which,  sufficiently  explain  themselves.  A  fracture,  moreover,  is  said 
to  be  complicated  when  associated  with  other  injuries,  such  as  dis- 
location of  the  same  bone,  rupture  of  the  main  artery  of  the  limb, 
injury  of  an  adjoining  internal  viscus,  as  the  brain  or  bladder,  implica- 
tion of  a  large  joint,  etc.  Further,  a  fracture  is  spoken  of  as  intra- 
uterine when  it  occurs  as  the  result  of  external  violence  or  of  utei-ine 
contraction  before  birth,  or  as  congenital  when  it  occurs  during  birth. 

Displacement  of  the  fragments,  especially  in  the  bones  of  the 
limbs,  commonly  occurs,  except  the  fracture  be  transverse,  when,  as 
in  the  case  of  tlae  tibia,  there  may  be  little  or  none.  The  causes  of 
the  displacement  may  be  enumerated  as: — 1.  The  violence  pro- 
ducing the  fracture ;  2.  Careless  handling  ;  3.  Injudicious  move- 
ment on  the  part  of  the  patient ;  4.  The  weight  of  the  lower 
fragment ;  and  5.  Muscular  spasm  acting  on  the  upper  fragment. 
The  amount  of  displacement  will  depend  in  part  on  the  direction  of 
the  line  of  fracture,  and  in  part  on  whether  the  periosteum  is  or  is 
not  torn.  Thus  the  displacement  is  usually  considerable  when  the 
fracture  is  oblique,  insignificant  when  transverse,  especially  if  the 
periosteum  is  intact.  The  displacement  is  spoken  of  as  an  angxdar, 
lateral,  longitudinal,  and  rotatory  one,  according  to  the  direction 
which  the  fragments  take  to  each  other. 

Examination  of  a  fracture. — Before  examining  for  fracture,  an 
accurate  history  of  the  accident  should,  if  possible,  be  obtained,  since 
much  light  may  thus  be  thrown  on  the  nature  of  the  injury.  The 
clothes  should  then  be  carefully  removed,  and  the  parts  handled 
tenderly,  lest  a  simple  fracture  be  converted  into  a  compound  by  a 
sharp  fragment  being  driven  through  the  skin.  Thus,  in  the  case 
of  the  leg,  the  boot  should  be  cut  off,  the  trousers  ripped  up  the 
seam,  and  the  stocking  split  with  scissors.  The  injured  side  should 
then  be  compared  with  the  sound  side. 

The  general  signs  of  fracture  are  : — 1.  The  sensation  of  a  sudden 
snap  or  giving  way  of  the  bone  experienced  by  the  patient ;  2.  Pain  ; 
3.  Impairment  or  loss  of  function  ;  4.  Alteration  in  the  shape  of  the 
part;  5.  Swelling;  6.  Preternatural  passive  mobiUty  ;  7.  Shortening; 
8.  Crepitus.  No  one  of  the  above  signs  alone,  except  crepitus,  is 
absolutely  diagnostic  of  fracture;  and  crepitus  itself,  when  the  frag- 
ments are  impacted  and  when  the  fracture  is  of  the  greenstick  variety, 
is  absent,  or  may  be  simulated  by  creaking  in  joints,  effusion 
into  the  sheaths  of  tendons,  emphysema,  and  by  the  grating  of 
osteophytes  in  chronic  osteoarthritis.  It  is  prevented  by  muscle  or 
fibrous  tissue  between  the  ends.  True  crepitus,  however,  having 
been  once  felt,  can  hardly  afterwards  be  mistaken  ;  it  is  to  be 
readily  distinguished  by  its  harsh  and  grating  character.  The 
shortening  may  be  due  to  some  previous  defect  in  growth,  injury 
or  disease,  a  former  fracture,  or  to  osteo-arthritis ;  shortening  also 


UNION  OF  FRACTURES. 


245 


occurs  in  dislocation.  Increased  mobility  may  not  be  present,  as 
when  a  fracture  is  firmly  impacted.  Pain  may,  of  course,  occur 
from  causes  other  than  fracture ;  it  may  often  be  elicited  in  fracture 
by  direct  pressure  even  when  crepitus  cannot  be  obtained.  Swelling, 
loss  of  function  and  alteration  in  the  shape  of  the  part  may  be  present 
in  other  injuries,  but  are  useful  signs  in  some  forms  of  fracture. 
Too  much  weight,  it  need  hardly  be  said,  should  not  be  given  to  the 
patient's  sensations,  as  a  snap  or  feeling  of  the  bone  giving  way 
may  occur  in  rupture  of  a  tendon  or  ligament. 

Constitutional  symptoms,  depending  upon  shock  if  the  injury  is 
severe,  or  upon  heemorrhage  if  much  blood  has  been  shed  either 
externally,  as  in  compound  fracture,  or  into  the  pleural  cavity  in 
fracture  of  a  rib,  may  be  present,  But  in  addition  to  these,  there 
is  often  at  the  end  of  twenty-four  hours  or  so  some  slight  rise 
of  temperature  lasting  for  a  few  days  {fracture  fever),  due  to  the 
absorption  of  tissue  products,  and  occasionally  changes  in  the  urine, 
such  as  a  trace  of  albumin,  fat  in  the  form  of  an  emulsion,  and  an 
excess  of  urobiline,  due,  it  is  believed,  to  the  breaking  up  of  the 
medulla  and  extravasated  blood  at  the  seat  of  fracture,  and  the 
excretion  of  their  products  by  the  kidneys.  The  constitutional 
symptoms  that  may  attend  compound  fracture  are  described  under 
that  head. 

The  diagnosis  is  often  difficult,  especially  in  limbs  : — 1.  When 
the  fracture  is  near,  or  extends  into,  a  joint,  owing  to  effusion  of 
blood  or  synovial  fluid  into  the  joint-cavity.  2.  When  there  is 
great  extravasation  of  blood,  or  later,  effusion  of  inflammatory  pro- 
ducts about  the  fi-agments.  3.  When  the  fracture  is  ti"ansverse,  and 
there  is  no  displacement,  especially  if  the  fragments  are  held  in 
position  by  a  companion  bone,  as  the  fibula  in  fracture  of  the  tibia. 
4.  When  the  fracture  is  subperiosteal.  In  doubtful  cases  of  fracture, 
especially  in  the  neighboiirliood  of  joints,  much  aid  is  obtained  by 
an<T3Sthetising  the  patient.  A  skiagram  by  means  of  the  x  rays,  due 
allowance  being  made  for  deceptive  appearances,  is  necessary  for  the 
diagnosis  of  subperiosteal  and  fissured  fractures.  Having  once  assured 
yourdelf  that  crepitus  is  present,  desist  from  your  manipidations,  as 
they  not  only  give  the  p;itient  pain,  but  injure  the  soft  parts.  If 
possible  the  manipulation  required  to  recognise  crepitus  should  form 
one  with  that  for  reduction.  Even  when  the  patient  is  antesthetised 
the  manipulation  should  be  gentle,  so  that  no  further  injury  to  soft 
parts  be  occasioned. 

Union  of  fractures. — The  method  of  union  by  callus  is  similar  to 
that  which  takes  place  in  the  healing  of  a  wound  of  the  soft  parts  by 
first  intention.  Blood  is  at  first  extravasated  between  and  aroiuid  the 
fragments  until  the  torn  vessels  are  occluded  by  clot.  Witliin  a  day 
of  the  injury  there  begins  a  simple  inflammation  from  the  torn  vessels 
of  the  bone,  periosteum  and  surrounding  soft  parts,  viz.,  an  emigra- 
tion of  leucocytes  and  an  exudation  of  fluid.     Following  upon  this 
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commences  repair,  the  cells  of  the  osteogenetic  layer  of  the  periosteum 
begin  to  proliferate,  so  also  to  a  less  extent  do  the  bone  corpuscles 
and  surrounding  endothelial  and  connective-tissue  cells,  and  these 
cells  gradually  infiltrate  and  remove  the  clot,  and  collect  to  form  the 
temporary  callus.  From  the  second  day  onwards  cells,  phagocytes, 
are  seen  containing  remains  of  leucocytes,  red  corpuscles  and  tissue 
fragments.  In  a  simple  normal  fracture  there  is  no  emigration  of 
leucocytes  or  pathological  exudation  after  six  days.  The  mass  of  soft, 
red,  gelatinous  granulation  tissue  is  composed  then  of  tissue-cells, 
derived  from  the  periosteum,  bone  and  connective  tissue,  which  are 
similar  to  the  fibroblasts  in  a  wound  with  this  addition,  that  the 
cells,  especially  those  from  the  periosteum,  have  osteogenetic  properties, 
are  osteoblasts.    Between  these  cells  newly-formed  capillaries  grow 


Fig.  88.— Diagram  of  the  fragments  a  few  hours  after  simple  fracture.  The 
periosteum  is  torn  and  ragged,  and  separated  from  the  bone  for  a  slight  distance 
above  and  below  the  fracture.  Blood  is  extravasated  lietween  the  fragments,  in 
the  mediillaiy  canal,  and  in  the  periosteum  and  other  soft  tissues  surrounding  the 
fracture. 

Fig.  89. — Diagram  of  the  process  of  repair  in  simple  fracture,  a.  Ensheathing 
callus  ;  B.  Internal  callus  ;  o.  Permanent  callus.  Commencing  ossification  of 
the  ensheathing  callus  is  indicated  by  the  darker  shading  at  the  angle  between 
the  periosteum  and  the  bone. 

in  from  the  vessels  in  the  Haversian  canals,  periosteum,  and  neigh- 
bouring connective  tissue.  The  formation  of  new  bone  in  the  callus 
is  like  the  development  of  bone  in  membrane.  There  is,  in  addition, 
a  variable  amount  of  a  firm,  gelatinous  intercellular  substance, 
which,  when  in  considerable  amount,  distinctly  separates  the  cells, 
giving  a  bluish  appearance  to  the  naked  eye,  and  is  called 
cartilage.  It  has  been  seen  especially  in  children  and  animals. 
Hence  there  have  been  various  statements  in  the  past  as  to  whether 
a  fracture  unites  by  ossification  in  membrane,  or  sometimes  by 
ossification  in  prc-formcd  cartilage.  It  would  appear  that  with  the 
end  of  the  bone  in  good  apposition,  kept  at  rest,  and  with  a  normal 
rate  of  callus-formation,  the  process  is  one  entirely  of  formation  of 
bone  in  membrane,  without  any  pre-formed  cartilage,  even  in  children 
or  animals.  But  with  inexact  apposition,  movement  of  the  ends  and 
a  delayed  formation  of  callus,  islands  or  masses  of  cartilage  may 
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appear.    This  affords  an  explanation  of  the  appearance  of  cartilage 
in  the  callus  of  animals  and  rickety  children. 

The  osteoblasts  from  the  periosteum  give  rise  to  the  ensheathing 
callus  and  to  the  definitive  callus,  especially  in  the  case  of  the  long 
bones.  The  union  of  short  bones  as  well  as  the  ends  of  the  bones 
in  joints,  also  the  flat  bones  of  the  skull  is  chiefly  due  to  osteoblasts 
derived  from  the  red  bone  marrow. 

Callus  is  found  (1)  replacing  the  periosteum,  and  extending  for 
some  distance  around  the  bone  above  and  below  the  line  of  fracture, 
forming  a  spindle-shaped  tumour,  by  which  the  ends  of  the  frag- 
ments °are  surrounded,  as  it  were,  with  a  ferrule  {ensheathing  or 
periosteal  callus,  Fig.  89,  a)  ;  (2)  replacing  the  medulla  for  some  little 
distance  up  and  down  the  medullary  canal  {internal  or  endosteal 
callus.  Fig.  89,  b)  ;  and  (3)  between  the  ends  of  the  fragments  {per- 
manent, intermediate  or  definitive  callus,  Fig.  89,  c).    The  ensheathing 
callus  and  internal  callus  are  gradually  organised  into  fibrous  tissue, 
becoming  harder  and  firmer.    The  outermost  layers  of  the  fibrous 
tissue  into  which  the  ensheathing  callus  is  thus  converted  form  a  new 
periosteum.     Ossification  of  the  ensheathing  callus  begins  on  the 
twelfth  to  the  fifteenth  day — generally  in  the  angle  between  the 
periosteum  and  the  bone,  and  extends  along  the  surface  of  the  bone, 
and  also  along  the  surface  of  the  ensheathing  callus  beneath  the  new 
periosteum,  till  the  upper  and  lower  layers  of  ossifying  callus  meet 
opposite  the  line  of  fracture.    Ossification  of  the  internal  callus  goes 
on  in  a  similar  way,  but  begins  a  little  later.    The  permanent  callus, 
as  soon  as  the  ends  of  the  bone  are  thus  fixed  by  the  ensheathing  and 
internal  callus,  also  undergoes  ossification.    The  ossified  callus  is  at 
first  very  vascular  and  porous,  and  can  be  easily  stripped  ofi^  the  old 
bone,  but  later  it  becomes  hard  and  dense,  through  the  formation  of 
new  bone  around  its  blood-spaces,  and  intimately  connected  with  the 
old  bone  beneath  it.     Finally  the  ensheathing  callus  and  internal 
callus,  having  discharged  their  functions,  are  gradually  absorbed,  and 
if  the  fragments  have  been  held  in  good  apposition  no  sign  of  the 
fracture  may  viltimately  remain.    Such  consolidation  of  the  bone 
may  be  said  to  occur  in  from  four  to  six  weeks,  or  even  eight  in  the 
case  of  the  lower  extremity,  but  many  months  elapse  before  repair 
can  be  spoken  of  as  complete. 

The  process  of  absorption  of  the  temporary  callus  consists,  in  the 
first  place,  of  removal  of  the  lime  salts,  leaving  fibrous  tissue,  which 
in  its  turn  undergoes  absorption,  so  that  muscles,  tendons,  and 
nerves  involved  in  the  callus  become  freed  and  regain  their  function. 

Whenever  the  bones  are  not  in  exact  apposition,  a  modelling 
process  occurs  which  may  transform  much  of  the  internal  structui'e 
of  the  bone.  The  course  of  the  septa,  whether  in  persisting 
ensheathing  callus  or  in  the  bone  itself,  takes  a  changed  direction  in 
accordance  with  the  altered  transmission  of  weight  tiirough  the  bone 
and  the  different  angle  at  which  the  muscles  pull. 
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Where  the  ends  of  the  fragments  overlap,  the  ensheathing  callus 
fills  up  the  angles  (Fig.  90) ;  and  while  the  open  end  of  the  medullary 
canal  in  each  fragment  is  thus  closed,  its  continuity  through  the 
bone  is  restored  by  the  absorption  of  the  intervening  walls  of  the 
contiguous  and  overlapping  fragments  (see  also  Fig.  90).  Where  the 
fragments  are  not  in  contact,  the  intervening  space  becomes  filled 
with  the  ensheathing  callus,  which  is  then  sometimes  called  interposed 
callus.  Where  the  fracture  is  comminuted,  the  splintered  fragments 
become  glued,  as  it  were,  together,  and  to  the  main  fragments  by  the 
ensheathing  callus  formed  from  the  vascular  tissue  in  which  they 

become  surrounded.  When  the  fragments 
are  in  good  apposition,  and  are  kept  at 
rest,  little  or  no  ensheathing  callus  is 
formed ;  but  when  there  is  much  dis- 
placement, or  rest  is  impossible  as  in  a 
fractured  rib,  or  difficult  to  obtain  as  in 
a  fractured  clavicle,  a  considerable  amount 
is  produced.  In  children,  even  when  the 
parts  are  kept  at  rest  and  in  good  apposi- 
tion, the  formation  of  much  ensheathing 
callus  is  the  rule. 

Treatment. — Here  only  the  indications 
for  treatment  will  be  pointed  out.  The 
particular  methods  will  be  given  under 
Special  Fractures. 

A.  Treatment  of  subcutaneous,  so-called 
simple  fracture. — The  indications  are — 
(1)  to  reduce  the  fracture,  that  is,  to 
place  the  fragments  in  apposition,  so  as 
to  restore  as  far  as  possible  the  bone  to 
its  normal  shape ;  (2)  to  keep  it  in  this 
position  by  properly  applied  apparatus  till 
firm  union  has  occurred ;  (3)  to  promote 
the  restoration  of  the  normal  functions  of 
the  part ;  and  (4)  to  attend  in  the  meanwhile  to  the  general  health 
and  comfort  of  the  patient. 

1.  The  redu,ction,  or  as  it  is  popularly  called,  the  setting,  of  the 
fracture,  is  undertaken  at  once.  If  the  apparatus  into  which  the  limb 
is  to  be  permanently  placed  is  notready,  the  fragments  should  be  tempo- 
rarily fixed  so  as  to  prevent  further  injury,  such  as  a  sharp  fragment 
being  forced  through  the  skin.  Thus,  in  the  case  of  the  lower 
extremity,  the  injured  limb  may  be  bound  to  the  sound  one,  or 
secured  by  a  handkerchief  to  an  impromptu  splint,  such  as  an 
umbrella,  walking-stick,  or  rolled- up  newspaper;  or  if  the  patient  is 
not  seen  till  he  is  already  in  bed,  the  limb  may  be  placed  between 
sand-bags  or  wrapped  in  a  pillow.  A  fractured  upper  limb  is 
temjjorarily  bandaged  across  tiie  patient's  chest.    A  fracture  should 


Fig.  90.— Fracture  of  the  femur 
witli  overlapping  fragments 
to  show  rounding  off' of  angles, 
and  restoration  of  medullary 
canal  by  absorption  of  inter- 
vening bone.  (St.  Barthulo- 
niew's  Hospital  Museum.) 


UNION  OF  FRACTURES. 


249 


be  reduced  as  soon  as  possible,  since  if  the  reduction  is  delayed  the 
muscles,  which  immediately  after  the  injury  are  flaccid  and  insensitive 
in  an  hour  or  two  become  contracted  and  resistant.  A  partial  rigor 
mortis  affects  the  injured  muscular  fibres,  and  extension  then  gives 
rise  to  pain  and  reflex  spasm.  When  there  is  much  swelling,  the  part 
may,  under  such  circumstances,  remain  wrapped  in  a  pillow  or 
secured  by  sand-bags  till  the  swelling  has  subsided.  When  the 
fracture  is  transverse,  the  fragments  will,  as  a  rule,  be  but  slightly 
displaced,  and  little  as  regards  reduction  will  be  required.  In 
other  cases  when  the  line  of  fracture  is  oblique,  considerable  trouble 
in  bringing  the  fragments  into  apposition  may  be  experienced.  The 
chief  obstacles  to  be  overcome  are  (1)  the  contraction  of  the 
muscles ;  (2)  the  impaction  of  the  fragments  ;  and  (3)  the  inter- 
position of  muscle  or  tendon  between  them.  The  sjolint  or  other 
apparatus  being  in  readiness,  extension  in  the  case  of  fracture  of  a 
limb  should  be  made  on  the  lower  fragment,  preferably,  as  a  rule, 
through  the  intervention  of  the  joint  below.  Thus,  in  fracture  of 
the  forearm  or  leg,  extension  should  be  made  from  the  hand  or  foot 
respectively,  whilst  counter-extension  is  applied  at  the  same  time 
to  the  upper  fragment,  also  preferably  through  the  joint  above. 
Whilst  steady  traction  is  thus  being  made,  the  surgeon  should 
gently  manipulate  the  fragments,  and  he  should  not  rest  satisfied  till 
the  symmetry  of  the  part  has  been  as  far  as  possible  restored  and 
the  limb  is  found,  both  on  inspection  and  measurement,  to  cor- 
respond as  near  as  may  be  with  the  opposite  side.  In  this  position 
the  parts  should  be  held  till  the  apparatus  for  permanently  fixing 
them  has  been  applied.  Where  great  difficulty  is  experienced  in 
reducing  the  fracture  owing  to  muscular  rigidity,  the  limb  should  be 
flexed  or  placed  in  such  a  position  as  will  tend  to  relax  the  opposing 
muscles,  or  if  this  does  not  suffice  an  anassthetic  must  be  adminis- 
tered. To  ensure  complete  reduction  it  is  best  to  reduce  dis- 
placed fractures  of  the  limbs  under  an  anaesthetic  and  then  fix  the 
fragments  in  splints  or  plaster  of  Paris  before  the  patient  regains  the 
power  of  muscular  contraction.  At  times  the  subcutaneous  division 
of  a  tendon,  especially  the  tendo  Achillis,  may  become  necessary 
before  the  fracture  can  be  reduced.  In  impacted  fractures,  as  of 
the  neck  of  the  humerus  or  femur,  or  at  the  wrist,  it  is  now  generally 
deemed  advisable  to  liberate  the  fragments,  as  union  after  impaction 
results  in  a  deformed  and  largely  useless  limb. 

2.  2^0  keep  tke  fragments  in  apposition  till  union  has  taken  place, 
numerous  contrivances  have  been  invented.  They  may  be  said  to 
consist  of  spHnts,  cradles,  fracture-boxes,  bandages  hardened  by 
plaster  of  Paris,  silica,  paraffin,  glue,  or  gum  and  chalU,  and  such 
material  as  wire  gauze,  gutta-percha,  poroplastic  felt,  and  leather, 
moulded  to  the  individual  case.  In  certain  oblique  fractures,  and 
fractures  near  or  into  joints,  where  the  ends  of  the  bone  cannot  be 
retained  completely  in  apposition,  an  incision  should  be  made  down 
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to  the  bone  and  the  fragments  secured  by  wiring  or  by  screws, 
either  immediately  or  after  a  few  days. 

The  method  of  af-plying  splints  will  be  better  learnt  by  three 
months'  dressing  in  the  wards  than  by  any  verbal  description. 
The  points  that  should  be  chiefly  attended  to  are  : — 1.  The  splints 
should  be  well  padded.  2.  Pressure  should  not  be  made  over 
points  of  bone.  3.  Strapping  or  bandages  should  not  be  put  on 
too  tightly.  4.  Circular  constriction  of  the  limb  should  be  avoided. 
5.  The  splints  where  possible  should  reach  beyond  both  the  joint 
above  and  the  joint  below  the  fracture.  6.  The  fracture  should 
not,  as  a  rule,  be  covered  by  the  bandage.  7.  The  patient  should 
be  seen  within  twenty-four  hours  after  the  splints  have  been  applied, 
as  swelling  of  the  part  is  apt  to  occur,  and  the  bandages  thus 
become  too  tight.  8.  The  part  having  once  been  properly  secured 
in  splints  should  not  needlessly  be  disturbed.  9.  Should  the  frag- 
ments become  displaced  from  spasm  of  the  muscles,  steady  extension 
as  by  a  stirrup,  weight,  and  pulley  will,  usually  overcome  the 
difficulty.  10.  The  part  below  the  fracture  may  sometimes  be 
bandaged  with  advantage  to  prevent  oedema,  or  at  any  rate  the  limb 
must  be  raised. 

After  the  splints  have  been  applied,  if  the  surgeon  has  any  doubt 
as  to  the  fragments  being  in  proper  apposition  a  skiagraph  shoiild  be 
taken,  with  the  part  in  the  splints.  If  the  reduction  does  not  appear 
to  be  satisfactory  the  splints  should  be  removed  and  the  fracture 
reset.  The  time  the  splints  should  be  kept  on  varies  greatly, 
and  will  be  stated  under  each  individual  fracture.  On  their 
removal  the  limb  has  exceptionally  to  be  kept  at  further  rest 
for  a  variable  time  in  a  plaster-of-Paris,  gum  and  chalk,  or  other 
form  of  stiff  bandage  till  complete  consolidation  has  taken  place. 
Hitherto  splints  have  been  often  kept  on  too  long,  with  the  result 
that  atrophy  of  muscles,  stiffness  of  joints,  and  formation  of  adhesions, 
have  taken  place. 

If  the  fracture  especially  of  the  leg  is  easily  kept  in  place  and 
there  is  little  injury  to  the  soft  part,  it  may  be  safely  placed  at  once 
in  a  plaster-of-Paris  bandage  or  plaster-of-Paris  splints  {Bavarian 
splints,  Croft's  splints).  If  this  or  other  similar  material  is  used,  the 
limb  should  be  well  padded  with  cotton-wool,  the  toes  or  fingers  left 
exposed,  the  joints  above  and  below  included  in  the  bandage,  and  the 
limb  subsequently  raised.  The  plaster  of  Paris  must  be  dry,  finely 
powdered,  and  be  well  rubbed  into  the  bandages.  Salt  (5  ss.  ad  Oj.) 
quickens  the  setting,  gum  mucilage  (plaster  1  lb.,  gum  mucilage  ;  j., 
water  ■  viij.)  delays  it.  The  patient  should  be  visited  a  few  hours 
after  the  plaster  of  Paris  has  been  applied,  so  that  should  the  circu- 
lation have  become  impeded  from  swelUng  of  the  limb,  the  plaster 
bandage  may  be  removed  before  any  serious  damage  has  had  time  to 
ensue.  The  indications  for  at  once  removing,  or  for  loosening  the 
bandage  by  cutting  it  in  places  are: — 1,  much  pain;  2,  swelling; 
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3,  luimbness  ;  and  4,  signs  of  obstructed  circulation  in  the  fingers 
or  toes.  A  tight  bandage,  it  should  be  remembered,  is  more 
dangerous  in  the  upper  than  in  the  lower  limb,  because  in  the 
former  most  of  the  venous  retnrn  is  by  the  superficial  veins.  After 
the  case  has  become  hard  it  may  be  cut  down  in  front  and  behind 
by  a  saw,  or  a  string  is  laid  under  the  plaster  which  serves  to  draw 
a  hair-saw  through,  and  then  the  plaster  can  be  cut  through  from 
within  outwards.  The  two  halves  are  kept  fixed  by  webbing  and 
buckles  or  a  bandage.  Should  the  bandage  become  loose,  it  must  of 
course  be  removed,  and  reapplied.  By  some  surgeons  the  plaster 
splint  in  the  case  of  the  leg  is  so  applied  and  strengthened  by  strips 
of  metal  that  the  weight  of  the  body  is  transmitted  through  the 
splint  from  some  prominence  of  bone  above  the  fracture  to  the 
ground  below,  and  the  patient  is  allowed  at  once  to  walk  about. 
The  slight  rubbing  of  the  fragments  in  the  movement  of  the  limb  is 
believed  to  promote  union,  and  the  wasting  of  the  miiscles  from  the 
disuse  following  the  ordinary  treatment  is  said  to  be  avoided.  This 
method,  which  is  known  as  the  Ambulatory,  has  been  much  employed 
on  the  Continent  and  in  America,  but,  as  regards  the  femur  in 
particular,  is  unsatisfactory,  for  there  is  not  enough  supervision. 

3.  To  promote  the  restoration  of  the  normal  functions  of  the  part, 
physiological  after-treatment  is  required.  It  has  often  been  found 
after  the  apparatus  has  been  removed,  especially  if  the  fracture  was 
near  a  joint,  that  the  joint  is  stiff,  the  tendons  more  or  less  glued 
together,  and  the  muscles  wasted  and  atrophied.  Under  these 
circumstances,  shampooing,  massage,  electricity,  friction  with  stimu- 
lating liniments,  and  passive  movements  of  the  joints  must  be 
sedulously  employed  ;  but  it  is  better  to  prevent  such  troubles 
occurring  by  resorting  to  massage  and  passive  movements  much 
earlier  than  has  hitherto  been  the  practice.  Massage  may  be  begun 
with  advantage  after  the  first  few  days,  except  in  fractures  of  the 
shaft  of  the  femur  and  humerus,  and  is  especially  useful  in  fractures 
involving  joints.  The  splints  are  removed  each  day.  Indeed,  in 
some  cases,  where  there  is  no  tendency  to  recurrence  of  the  displace- 
ment, the  limb  may  lie  on  a  pillow.  Massage  is  commenced  by  light 
stroking  upwards  towards  the  trunk,  beginning  at  a  distance  from  the 
seat  of  fracture,  with  the  object  of  diminishing  the  swollen  condi- 
tion of  the  limb.  At  the  same  time  passive  movements  of  the 
fingers  or  toes  are  made  to  loosen  the  long  tendons ;  gradually  the 
fracture  is  approached  ;  pressure  is  made  along  the  course  of  tendons, 
and  gentle  movements  of  the  joints  near  the  fracture  are  begun. 
But  all  should  be  done  so  gently  that  the  patient  feels  no  pain,  but 
rather  is  relieved.  The  actual  site  of  the  fracture  is  avoided,  espe- 
cially when  close  beneath  the  skin,  when  blebs  have  formed  over  it, 
or  when  it  is  compound. 

4.  The  general  health  and  comfort  of  the  patient  sliould  not 
be  neglected.    Thus,  if  he  is  confined  to  bed,  boards  should  be 
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substituted  for  the  ordinary  webbing  or  steel  laths  of  the  bedsteads ; 
the  sheets  should  be  kept  smooth ;  and  bed-sores  guarded  against  by 
the  use  of  water-cushions  and  by  hardening  the  skin  over  prominent 
points  of  bone  with  spirit  lotions.  Old  people  should  not  be  kept 
too  long  in  bed,  lest  passive  congestion  and  hypostatic  pneumonia  of 
the  lungs  occur.  The  general  health  should  be  promoted  by  regula- 
tion of  the  diet,  motions  and  excretions,  and  administration  of  sedatives 
to  relieve  pain  and  promote  sleep. 

Ununited  fracttire  and  false  joint. — An  lommited  fracture  is 
one  in  which  the  fragments  are  either  totally  ununited  or  merely 
bound  together  by  fibrous  tissue.    Some  fractures,  such  as  transverse 

fractures  of  the  patella,  and  fractures 
extending  into  joints  in  general,  tend  to 
remain  merely  bound  together  by  fibrous 
tissue,  tmlBss  fixed  by  suture. 

The  condition  of  the  fragments  in 
an  ununited  fracture  varies.  The  frag- 
ments may  be  completely  separated,  with 
the  ends  rounded  off  and  the  medullary 
canal  closed ;  or  they  may  be  bound 
together  by  long  pliable  bands  of  fibrous 
tissue  permitting  of  considerable  move- 
ment, or  by  tough  fibrous  bands  allowing 
of  but  very  little,  or  by  a  fibro-carti- 
laginous  material— a  kind  of  ensheathing 
callus.  The  last  condition,  however, 
should  be  regarded  as  an  example  of 
delayed  union,  rather  than  as  one  of 
permanent  ununited  fracture. 
Fia.  91.— False  joint  following  A  false  joint  or  pseudarthrosis  is  an 
fracture  of  the  humerus,  ununited  fracture  of  some  standing  in 
(St.  Bartholomew's  Hospital    ^^^^^y^         g^^jg  of  ^^c  fragments  are 

Museum.)  ,    ■     ,„       i     i  .1  j 

rounded  oft  and  eburnated,  or  covered 

with  a  layer  of  fibrous  tissue  or  fibro-cartilage,  and  enclosed  in  a 
strong  fibrous  capsule  formed  by  the  condensation  of  the  surrounding 
soft  tissues  (Fig.  91).  A  fluid  resembling  synovia  has  occasionally 
been  found  within  this  capsule.  A  false  joint  may  resemble  a  hinge 
or  a  ball-and-socket  joint.  The  latter  condition  is  more  common  in 
fractures  near  the  articular  ends  of  bones,  where  rotatory  as  well  as 
angular  movement  occurs ;  the  former  in  fractures  through  the 
shafts  of  bones,  where  angular  movement  only  is  permitted. 

The  Catises  both  of  ununited  fracture  and  false  joint  are  local  and 
constitutional.  The  local  are — 1.  Tlie  fragments  not  having  been 
kept  tliorouglily  at  rest ;  2.  The  fragments  not  having  been  placed 
in  apposition  in  consequence  of  (a)  muscular  contraction ;  (6)  the 
loss  of  a  large  piece  uf  bone,  as  in  compound  fracture ;  (c)  the  inter- 
vention of  a  piece  of  muscle,  tendon,  or  periosteum,  or  a  foreign 
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body,  such  as  a  bullet,  between  the  fragments ;  and  {d)  the  effusion 
of  synovial  fluid  in  the  case  of  a  fracture  into  a  joint;  3.  Necrosis 
of  the  end  of  one  of  the  fragments  ;  4.  The  interference  with  the 
arterial  supply  of  one  of  the  fragments,  as  from  injury  of  the  medul- 
lary artery;  5.  The  poor  supply  of  blood  to  one  of  the  fragments, 
as  in  fracture  of  the  anatomical  neck  of  the  humerus ;  6.  Defective 
nerve-influence,  as  sometimes  occurs  when  the  lower  part  of  the  spinal 
cord  has  been  injured,  with  consequent  disturbance  of  the  trophic 
centres  contained  therein  ;  7.  Malignant  growths  ;  8.  Osteomalacia. 

Constitutional  causes. — Syphilis,  tuberculosis,  gout,  Bright's  disease, 
fevers,  scurvy,  aneemia,  the  cancerous  cachexia,  pregnancy,  locomotor 
ataxy,  old  age,  alteration  of  the  patient's  habits,  alcoholism,  and 
sudden  deprivation  of  stimulants  are  all  said  to  be  causes  of  ununited 
fracture.  No  doubt  any  condition  that  lowers  the  vitality  and 
consequent  power  of  repair  of  the  tissues  has  a  tendency  to  delay 
union,  but  it  seems  doubtful  if  any  of  the  above  conditions  except 
scurvy  is  in  itself,  apart  from  the  local  causes,  sufficient  to  prevent 
the  bone  uniting.  Paralysis  agitans,  in  which  there  is  great 
difficulty  in  keeping  the  patient  quiet,  and  hence  of  immobolising 
the  fragments  by  splints,  etc.,  may  also  be  regarded  as  a  cause  of 
non-union.  The  cause  of  the  ununited  fractures  sometimes  met 
with  in  children,  in  which  in  spite  of  every  kind  of  treatment  union 
cannot  be  obtained,  is  unknown. 

Sometimes  the  callus,  after  having  been  formed,  appears  to  be 
re-absorbed,  the  fractnre  being  then  spoken  of  as  disumited.  This 
is  common  in  scurvy. 

Treatment. — Constitutional  as  well  as  local  treatment  may  be 
required.     In  recent  cases,  where  the  fracture  is  found  ununited 
after  having  been  kept  in  splints  for  the  usual  time — a  condition 
sometimes  called  delayed  union  in  contradistinction   to  ununited 
fracture — the  splints  should  be  reapplied,  and  in  such  a  manner  as 
to  insure  perfect  immobility  of  the  fragments,  whilst  the  general 
health  should  be  improved  by  every  means  in  our  power,  and  any 
constitutional  taint  that  may  be  detected  combated  by  appropriate 
remedies.    In  some  cases  it  may  be  expedient  to  put  the  fracture 
into  an  immovable  apparatus  and  let  the  patient  get  about  on 
crutches.    Should  union  still  not  occur,  the  end  of  the  fragments 
should  be  rubbed  together  to  excite  some  amount  of  inflammation, 
and  splints  or  other  apparatus  be  again  applied.     For  the  same 
purpose  chloride  of  zinc  (10  per  cent.)  may  be  injected,  or  in  com- 
pound fracture,  plugs  soaked  in  turpentine  inserted.    This  failing, 
and  in  long-standing  cases,  two  courses  are  open  :  either  to  try  to 
unite  the  fragments  by  some  operative  procedure,  or  to  apply  some 
form  of  permanent  apparatus  to  hold  them  in  position.    The  choice 
of  these  methods  will  depend  to  some  extent  >ii)on  the  situation  of 
the  fracture,  and  whether  it  is  of  the  nature  of  an  ununited  fracture 
or  a  false  joint,  a  point  that  should  be  ascertained  by  skiagraphy, 
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and  upon  the  patient's  age,  constitutional  condition,  occupation,  and 
rank  of  life.  Thus  in  the  case  of  an  ununited  fracture  of  the 
upper  third  of  the  femur  in  a  patient  of  advanced  age  or  of  broken 
constitution  an  operation  is  attended  with  risk  to  life,  and  for  such 
some  form  of  apparatus  may  be  better  suited.  But  when  the  patient 
is  young,  or  of  good  constitution,  or  his  occupation  is  such  that  he 
cannot  afford  an  apparatus  and  the  continual  expense  of  keeping  it 
in  good  order,  and  especially  where  the  fracture  is  in  the  shaft  of  the 
humei'us,  an  operation  should  be  undertaken. 

Fixation  of  a  fracture  by  open,  operation. — The  fractured 
ends  should  be  exposed,  and  ti'immed  with  as  little  as  possible  dis- 
turbance of  the  periosteum.  They  are  then  fitted  accurately  together, 
and  held  firmly  in  position  by  an  assistant,  whilst  a  splint  or  plaster 
case  is  aj)plied.  If  it  appears  probable  that  the  ends  can  thus  be 
maintained  in  apjjosition,  there  is  no  need  of .  fixing  the  fragments 
by  wires,  screws,  or  other  foreign  bodies.  For,  although  perfect 
asepsis  may  be  carried  out,  yet  sometime  later  the  foreign  body 
sets  up  irritation,  and  has  to  be  removed,  or  the  fracture  may  fail 


Fig.  92. — Wille's  method  of  wiring  tlie  fragments  in  oblique  fractures. 

to  unite,  and  the  wire  be  found  loose  in  the  fibrous  band  joining  the 
ends.  Some  indeed,  state  that  the  presence  of  wire  or  screws  favours 
union  by  exciting  the  formation  of  ensheathing  callus,  yet,  on  the 
other  hand,  especially  in  the  middle  of  the  shaft  of  long  bones,  bony 
union  may  not  occur,  although  the  ends  are  held  accurately  in 
position.  Atrophy  of  the  ends  has  been  found  especially  of  the 
bone  included  in  the  grasp  of  the  wire  (Stimson).  It  is  particularly 
in  the  case  of  fractures  in  the  neighbourhood  of,  or  communicating 
with  joints  that  the  fragments  have  to  be  fixed,  in  order  that  move- 
ments may  be  quickly  done,  and  ankylosis  avoided.  The  materials 
used  are  :  sutures  of  silver  and  lead,  or  brass  wire,  screws,  or  french 
nails,  or  ivory  pegs.  Another  method  is  to  drive  a'  steel  pin  or 
knitting  needle  through  the  soft  parts  into  each  fragment  at  right 
angles  to  its  long  axis.  The  projecting  ends  of  the  pins  are  then 
clamped  together. 

In  oblique  fractures  two  grooves  (Fig.  92)  may  be  cut  with  a 
saw  in  the  fragments,  the  direction  of  the  grooves  being  at  a  right 
angle  to  the  fractured  surfaces,  and  the  fragments  tied  together  with 
wire.  Further,  where  both  the  fragments  can  be  drilled  vertically, 
Wille  draws  with  a  hook,  invented  for  the  purpose  (Fig.  93),  the 
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wire  through  the  drill  holes,  divides  it,  and  twists  each  half 
too'ether  (Fig.  94).  Walsham  tried  this  method  and  found  it  answer 
admirably.  Other  surgeons,  to  obviate  the  lateral  and  longitudinal 
displacement,  cut  the  ends  of  the  fragments  in  a  zigzag  manner  so 
as  to  dovetail  them  together,  but  this  requires  rather  delicate 
manipulation  and  cannot  always  be  satisfactorily  performed.  In 


Fig.  93  and  Fig.  94.— Wille's  method  of  wiriug  the  fragments  in  oblique  fractures. 

some  cases  the  fragments  can  be  more  securely  fixed  together  by 
aseptic  metal  screws.  Care,  however,  is  required  in  inserting  them 
lest  the  bone  be  split.  Watson  Cheyne  and  others  use  an  aluminium 
plate  fitted  to  the  bone  and  fixed  by  nails  or  screws. 

After  any  of  the  above  operations  the  wound  should  be  closed, 
and  if  perfect  asepsis  is  maintained  the  uniting  material  becomes 
encysted,  and  as  a  rule  remains  permanently  in  situ  without  giving 


Fis.  95.  --Bone  ilrill.  The  drill  is  made  like  a  trocar  and  cannula.  The  end  of  the 
style  projects  beyond  the  cannula  as  a  gimlet,  whilst  the  square  neck  prevents  it 
from  being  rotated  except  with  the  cannula.  After  boring  through  the  bouc  the 
style  is  withdrawn,  wire  is  passed  through  the  cannula  and  the  end  held  whilst  the 
cannula  is  drawn  back. 

rise  to  any  inconvenience.  It  occasionally,  however,  becomes  loose 
and  requires  removal  after  some  weeks. 

In  ununited  fractures  with  loss  of  substance  from  necrosis  the 
gap  may  be  filled  by  grafting  a  piece  of  bone  between  the  fragments. 
The  grafts  may  be  obtained  from  a  young  animal,  or  from  a  limb 
immediately  after  amputation.  Whilst  being  transferred  the  grafts 
should  be  kept  at  a  temperature  of  100°  in  a  capsule  of  boiled  salt 
solution.  But  equally  good  res\ilts  are  obtained  by  using  dead  bono 
chips,  either  decalcified  bone  preserved  in  alcohol,  or  froshly  calcined 
bone,  to  fill  up  the  space  between  the  fragments. 
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Malunited  fractiire  or  vicious  union. — 1.  Fractures  in 
consequence  of  having  been  improperly  set,  or  not  kept  at  rest  in 
good  position,  may  unite  at  an  angle  (Fig.  96),  or  in  some  other 
faulty  direction  (Fig.  98).  2.  If  splints  have  been  removed  too 
early,  or  if  in  the  case  of  the  lower  extremity  the  patient  has  been 
allowed  to  walk  too  soon,  the  callus  may  yield,  and  deformity 
result.  3.  Two  adjacent  bones,  as  the  radius  and  ulna  in  the  fore- 
arm, may  become  united  to  each  other  by  callus  (Fig.  97).  4.  A 
greenstick  fracture  from  neglect  to  straighten  the  partially-bent 
bone  before  applying  splints  may  consolidate  in  its  distorted 
condition. 


Treatment. — If  the  fracture  is  recent,  and  the  fragments  are  not 
firmly  united,  the  patient  should  be  placed  under  an  anaesthetic, 
the  faulty  position  rectified  with  the  hands,  and  splints  properly 
applied.  If  fairly  firm  union  has  already  occurred  an  attempt 
should  still  be  made  to  refracture  the  bone,  under  an  anaesthetic, 
with  the  hands  ;  if  this  fails,  and  in  long-standing  cases,  osteoclasia 
by  means  of  Thomas's  instrument  may  be  undertaken,  or 
subcutaneous  or  open  osteotomy  may  be  performed,  or  in  some 
instances  a  wedge-shaped  piece  of  bone  or  mass  of  callus  removed. 
Some  surgeons  object  to  the  osteoclast  in  that  thcj'^  affirm  that 
it  is  difficult  to  gauge  the  amount  of  injury  inflicted  on  the  soft 
parts.    If  properly  used,  however,  very  little  damage  is  done.  From 


Fia.  96. — Malunited  fracture. 
(St.  Bartholomew's  Hospital 
Museum.) 


Fig.  97. — Vicious  union  after  ■,, 
fracture.  -(St.  Bartholomeft's 
Hospital  Museum.) 
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persona]  experience,  Walsham  strongly  recommended  its  employ- 
ment. It  should,  of  course,  not  be  used  indiscriminately,  but 
restricted  to  suitable  cases,  such  as  angular  deformity  of  the 
bones  of  tlie  leg,  as  shown  in  Fig.  96,  certain  forms  of  malunited 
Pott's  fracture,  and  some  varieties  of   fracture  of  the  forearm 


Fig.  98. — Skiagram  of  a  malunited  fracture  of  the  tibia  and  fibula. 
(Taken  by  Dr.  Hugh  Walsham.) 


where  the  radius  and  ulna  are  not  welded  together  by  callus. 
In  several  cases  of  badly-set  Pott's  fractures  Walsham 
divided  the  fibula  subcutaneously  and  removed  a  wedge-shaped 
piece  of  bone  from  the  internal  malleolus  with  excellent 
results.  A  sharp  fragment  projecting  beneath  the  skin  may  some- 
times be  sawn  oft"  with  advantage,  though  such  projections  often 
become  rounded  with  time. 

Separation  of  epiphyses. — An  injury  which  in  general  results 
w.  17 
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in  fracture  or  dislocation,  may  in  young  people  before  the  age  of 
twenty-one,  at  which  period  the  epiphyses  have  mostly  united,  cause 
a  separation  at  the  line  of  junction  between  the  diajyhysis  and  the 
epiphysial  cartilage.  A  separation  running  between  the  epiphysis 
and  the  epiphysial  cartilage  is  of  very  rare  occurrence.  Pathological 
separation  following  disease  is  considered  under  Diseases  of  Bone. 

Traumatic  separation  of  an  epiphysis  requires  relatively  great  vio- 
lence, and  does  not  as  a  rule  occur  in  slight  injuries.  Direct  violence 
as  when  a  limb  is  run  over,  or  indirect  violence  as  the  entanglement 
of  the  arnj  or  leg  in  machinery  or  in  spokes  of  a  carriage-whe.el  so  that 
the  limb  is  violently  wrenched,  are  characteristic  causes.  Muscular 
violence  is  rarely  sufficient,  although  occasional  cases  are  seen.  Such 
accidents  are  most  commonly  met  with  in  boys  between  twelve  and 
twenty,  girls  being  much  less  exposed  to  them,  especially  after 
fourteen  years  of  age.  The  accident  may  happen  during  birth  from 
excessive  traction  on  the  arm  or  leg,  also  in  children  from  traction 
combined  with  twisting  of  the  limb.  But  experiments  on  the 
cadaver  at  these  ages  show  how  much  force  has  to  be  used, 
intra-uterine  separations  and  separations  in  young  children  from 
slight  violence  are  really  pathological  in  origin,  due  to  some  bone 
disease.  In  rickets  the-  epiphyses  are,  if  anything,  more  firmly 
attached  to  the  diaphysis  than  normal.  Force,  when  applied,  is  then 
mainly  expended  on  the  spongy,  incompletely  ossified  bone  near  the 
end  of  the  diaphysis,  which  consequently  bends.  A  sprain  attended 
by  pain  may  be  followed  by  inflammatory  softening  and  bending  at 
this  level. 

A  separated  epiphysis  if  not  displaced,  or  after  complete  reduction, 
readily  unites,  as  quickly  or  more  quickly  than  a  fracture  in  the 
corresponding  bone.  But  the  union  may  be  followed  by  diminished 
or  arrested  growth,  either  equally  along  the  whole  line  so  that  the 
limb  is  shortened  but  straight,  or  unequally  owing  to  the  epiphysial 
line  on  one  side  being  more  damaged  than  on  the  other  so  that  the 
limb  is  not  only  shortened  but  also  deformed.  Complications  result 
from  the  severity  of  the  violence.  Periosteum  is  stripped  up  from 
the  end  of  the  diaphysis  and  much  blood  is  extravasated  beneath,  in 
which  suppuration  is  very  liable  to  occur,  whether  the  septic  germs 
enter  through  abrasions  or  other  superficial  lesions,  or  whether  the 
infection  is  hsematogenous  in  origin,  as  in  the  case  of  acute  septic 
osteomyelitis.  The  neighbdui'ing  joint,  except  when  the  epiph^'sis  is 
intra-articular,  usually  escj^pes,  for  the  epiphysis  itself  appears  to  be 
relatively  moi-e  resistant  than  is  the  end  of  the  bone  after  epiphysial 
union,  so  that  T-shaped  fractures  into  the  joint  are  not  met  with  but 
the  end  of  the  diaphysis  may  be  fractured  obliquely. 

The  commonest  and  most  important  seat  of  this  injury  is  the  lower 
end  of  the  femur*,  next  the  lower  end  of  the  radius,  and  then  the 
upper  end  of  the  humerus.  Others  are  less  common,  and  many  are 
exceedingly  rare.    The  separation  of  some  of  the  smaller  epiphyses 
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is  hardly  important  except  from  the  occasional  danger  of  suppura- 
tion leading  quickly  to  fatal  pyasmia,  as  has  happened,  for  instance, 
after  separation  of  the  epiphysis  of  the  great  trochanter,  described  by 
Sir  Astley  Cooper. 

Owing  to  the  neighbourhood  of  the  joint  and  the  great  swelling 
due  to  blood  extravasation  which  rapidly  ensues,  diagnosis  was 
formerly  difficult,  and  separation  of  an  epiphysis  was  liable  to  be 
overlooked  or  mistaken  for  fracture,  dislocation,  or  traumatic 
hasmarthrosis.  The  x  rays,  combined  with  examination  and  reduc- 
tion under  an  aneesthetic,  are  the  means  now  available  for  the  proper 
diagnosis  and  treatment  of  these  injuries.  But  the  difficulties  in  the 
reduction  of  the  displaced  epiphyses,  even  under  anaesthesia,  owing 
to  the  intervention  of  torn  periosteum,  muscle  or  bone  fragments, 
may  be  insurmountable  except  by  an  open  operation. 

See  further,  Injuries  of  the  Upper  and  Lower  Extremity. 
-    A  compound  or  open  fracture  is  one  in  which  there  is  a  wound 
through  the  skin  and  other  soft  tissues  leading  to  the  fracture. 

Cause. — The  wound  may  be  produced  : — 1.  At  the  same  time  as 
the  fracture,  either  by  the  violence  directly  tearing  open  the  soft 
tissues,  or,  as  is  more  usually  the  case,  by  one  of  the  fragments 
being  forced  through  the  skin  either  by  the  original  violence  or  by 
muscular  contraction.  2.  Subsequently  to  the  fracture,  by  the 
patient  trying  to  rise  or  to  use  the  injured  limb;  or  by  want  of 
care  in  removing  the  clothes,  in  handling  the  fractvire,  or  tiying  for 
crepitus.  3.  Still  later,  by  ulceration  or  sloughing  of  the  skin,  due 
to  inflammation  set  up  through  failure  to  render  and  keep  the  wound 
aseptic,  or  the  laceration  of  the  tissues  or  the  pressure  of  a  projecting 
fragment  or  of  the  splint. 

State  of  the  parts. — There  may  be  a  mere  puncture,  with  but 
little  if  any  more  injury  to  the  soft  tissues  than  may  be  met  with  in 
simple  fracture  ;  or  with  or  without  a  large  external  wound  of  the 
skin  there  may  be  extensive  laceration  of  the  soft  tissues,  protrusion 
of  one  or  other  fragment,  extensive  comminution  of  the  bone,  impli- 
cation of  a  large  joint,  rupture  of  the  main  artery,  vein,  or  nerve,  and 
in  extreme  cases,  crushing  and  laceration  of  the  whole  of  the  injured 
part  of  the  limb. 

Union  of  compound  fracture. — When  the  wound  is  small,  and  has 
been  closed  at  once,  and  the  soft  parts  are  but  little  injured,  and 
septic  processes  are  absent,  repair  is  similar  to  that  of  a  simple 
fracture.  When  the  wound  is  large,  or  is  septic,  or  there  is  much 
laceration  of  the  soft  tissues  or  comminution  of  the  bone,  extensive 
suppuration  may  ensue,  and  union  is  only  effected  when  granulations 
spring  from  the  ends  of  the  fragments  and  the  periosteum,  tlie 
process  being  analogous  to  union  of  the  soft  parts  by  the  second 
intention.  The  granulations  form  bone  after  the  method  known  as 
"ossification  in  membrane."  The  loose  fragments  and  injured 
tissues,  where  the  bone  is  comminuted  and  the  soft  parts  are  much 
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bruised  or  lacerated,  are  cast  off  by  the  process  of  sloughing  and 
ulceration  (Fig.  99),  before  healing  ensues.  Where,  however,  a 
fragment  retains  its  connection  with  the  periosteum,  it  may  not  lose 
its  vitaUty,  but  may  help  in  the  restoration  of  the  bone.  Where  a 
large  portion  of  bone  is  denuded  of  periosteum  it  generally  dies,  and 
is  usually  separated  as  in  the  ordinary  process  of  necrosis  (Fig.  99). 
It  may,  howevei-,  become  embedded  in  the  new  bone,  and  remain  a 
source  of  irritation  for  years. 

Dangers  of^comjjound  fracture. — 1.  Immediate  dangers:  shock 
and  collapse  from  loss  of  blood,  which  may  prove  fatal  in  a  few 
hours  ;  more  rarely  fat-embolism.  2.  Intermediate  dangers  :  septic 
inflammation,  attended  by  sloughing  of  soft  tissues,  necrosis  of  bone, 
septic  osteomyelitis,  or  even  gangrene  of  the  limb,  followed  by 

septica3mia;  pytemia,  erysipelas  and  tetanus 
were  formerly  to  be  apprehended.  3.  Late 
dangers  :  hectic  fever,  lardaceous  disease, 
aud  exhaustion  from  long-continued  sup- 
puration. 

The  treatment  varies  according  to  the 
state  of  the  parts,  the  age  and  health  of 
the  patient,  and  the  situation  of  the  frac- 
ture. Our  aim,  when  this  can  safely  be 
attained,  should  be  to  convert  a  compound 
into  a  simple  fracture.  (1)  Thus,  when 
the  wound  is  small — a  mere  puncture,  and 
there  is  but  little  laceration  of  the  soft 
tissues — a  sponge  soaked  in  1  in  20  carbolic 
acid  is  placed  over  the  puncture  until  the 
limb  has  been  shaved  and  cleaned  (see 
p.  183).  This  done,  the  puncture  is 
wiped  out  with  1  in  20  or  even  piu-e 
carbolic  acid,  which  is  swilled  away,  and  the  Avound  dressed  with 
gauze.  Any  fragment  of  bone  that  may  protrude  should  be  replaced 
after  the  thorough  cleansing  of  the  skin,  and  slightly  enlarging  the 
wound  if  necessary,  or  be  cut  away.  (2)  Wliere,  however,  although 
the  external  wound  is  small,  there  is  extensive  laceration  of  the  soft 
parts  or  comminution  of  the  bones,  and  it  is  probable  from  the  dirty 
condition  of  the  patient's  skin  that  septic  matter  has  gained  admis- 
sion, the  patient  is  anaesthetised,  the  wound  is  then  covered  over 
whilst  the  skin  is  cleaned,  the  wound  enlarged,  pockets  slit  up,  and 
thoroughly  washed  out  with  carbolic  lotion  (1  in  20),  and  any  dirt 
ground  into  the  bone  scrubbed  away  with  a  brush  if  it  cannot  be 
otherwise  removed.  Then  the  fragments,  including  splinters,  are 
reduced,  and,  if  need  be,  wired  or  pegged  in  position.  A  drain-tube 
or  plug  of  gauze  may  now  be  inserted,  and  the  rest  of  the  wound 
closed,  or  the  whole  wound  filled  with  gauze  and  sutured  later. 
(3)  When  the  wound  is  large  and  lacerated,  or  other  serious  injury 


Fig.  99. — Diagram  showing 
process  of  separation  of 
necrosed  bone  in  compound 
fracture.  A.  Ensheatliing 
callus  ;  B.  Internal  callus  ; 
c.  Necrosed  fragments  ; 
D.  Granulations  lining 
wound  leading  to  frac- 
ture.   (After  Billroth.) 
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of  the  bone,  muscles,  vessels,  nerves,  or  neighbouring  joint  has 
been  sustained,  the  question  of  amputation  will  arise.  (See  below. 
Amputation  in  Compound  Fracture.)  The  limb  should  be  secured 
in  some  form  of  apparatus,  so  arranged  that  the  wound  is  not  covered 
by  it,  but  is  freely  accessible  for  dressing  without  disturbing  the 
fraf^ments.  If  the  patient's  general  condition  remains  good,  and  he 
has"  no  pain  or  discomfort,  the  dressings  in  an  uncomplicated  case 
may  be  left  undisturbed  till  the  wound  has  healed,  or  may  be 
removed  for  the  purpose  of  withdrawing  the  drain-tube  or  plug; 
but  should  suppuration  occur,  a  careful  inspection  ought  to  be  made 
daily  to  see  that  the  drainage  is  efficient;  and  if  any  collection  of 
pus  is  forming  in  the  intermuscular  planes,  it  should  be  let  out  with 
antiseptic  precautions  and  the  wound  irrigated  frequently  or  con- 
tinuously. Any  portions  of  the  bone  that  may  necrose  should  be 
removed  as  soon  as  loose.  When  the  wound  has  healed  the  fracture 
should  be  treated  in  the  same  way  as  a  simple  one.  The  constitu- 
tional treatment  is  the  same  as  that  indicated  in  other  severe  injuries. 
(See  also  Simple  Fracture.) 

Question  of  amputation  in  co7npound  fracture. — In  slight  and 
uncon)plicated  cases,  and,  on  the  other  hand,  in  those  severe  injuries 
in  which  the  limb  is  completely  shattered  or  pulped,  or  the  injured 
part  is  merely  attached  by  a  few  shreds  of  tendon  or  other  soft 
tissue,  the  course  to  be  pursued  is  quite  clear — in  the  one  case  to 
spare  the  limb,  and  in  the  other  to  amputate  immediately.  But  in 
other  instances  the  question  of  attempting  to  save  versus  amputate 
becomes  one  of  the  most  serious  and  anxious  that  the  surgeon  has 
to  decide.  It  was  formerly  taught  that  we  should  amputate — 1.  If 
there  is  great  laceration  of  the  soft  parts  and  extensive  loss  of  skin. 
2.  If  there  is  much  comminution  of  the  bone.  3.  If  the  main 
artery  or  nerves  of  the  limb  are  torn.  4.  If  a  large  joint  is  impli- 
cated. 5.  If  the  limb  is  likely  to  be  of  little  subsequent  service 
from  the  severity  of  the  injury  ;  and  6.  If  the  patient  is  old  or 
his  constitution  broken  down.  No  one  of  these  signs  is  in  itself  a 
sufficieut  reason  for  amputating,  and  when  we  can  succeed  in  render- 
ing the  wound  completely  aseptic,  some  of  them,  as  comminution 
of  the  bone,  implication  of  a  large  joint,  and  the  advanced  age  of 
the  patient,  can  hardly  be  now  ever  considered  as  a  justification 
for  so  severe  a  measure.  When  the  -main  nerves  are  injured  they 
must  be  sutured,  and  so  paralysis  avoided.  The  main  considerations 
are  :  Can  the  wound  be  rendered  aseptic,  and,  if  so,  is  the  arterial 
supply  sufficient  to  prevent  gangrene  1  If  these  questions  can  be 
answered  in  the  affirmative  an  attempt  should  be  made  to  save  the 
limb.  • 

The  surgeons  in  former  days  found  it  necessary  to  do  primary 
amputation  because  they  could  not  check  the  septic  processes  which 
inevitably  followed  severe  compound  fractvires.  There  is  now  no 
such  necessity.'    As  long  as  the  bleeding  is  stopped  and  the  limb 
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treated  antiseptically  as  above  described,  there  is  no  need  for  haste. 
The  onset  of  gangrene,  sloughing,  suppuration  involving  joints,  or 
septictemia,  are  indications,  ,  if  at  all  extensive,  for  the  so-called 
intermediate  amputation,  i.e.,  within  a  day  or  two  of  the  injury. 
The  patient's  condition  is  then  more  favourable,  as  he  has  recovered 
largely  from  the  shock  of  the  accident.  Secondary  or  late  amputa- 
tion is  required  for  septic  osteomyelitis  and  necrosis,  exhaustion, 
hectic,  and  amyloid  disease. 

Complication  of  a  fracture. — (a)  Sim2)le  fracture  may  be  compli- 
cated by — (1)  local  concomitant  conditions,  as  dislocation,  extravasa- 
tion of  blood,  rupture  of  the  main  artery,  vein,  or  nerve,  implication 
of  a  joint;  (2)  circulatory  complications,  venous  thrombosis, 
embolism,  fat-embolism  ;  (3)  nervous  complications,  shock,  reten- 
tion of  urine,  traumatic  delirium  ;  (4)  later  complications,  gangrene 
from  tight  bandaging,  crutch  paralysis,  or  involvement  of  a  nerve 
in  callus  ;  (5)  late  septic  complications,  bed-sores,  sloughing  over  the 
fracture,  followed  by  erysipelas,  tetanus,  or  malignant  growth. 

{b)  A  compound  fracture  may  in  consequence  of  the  open  wound 
becoming  septic  be  complicated,  in  addition  to  the  above-mentioned 
suppuration  and  sloughing,  by  any  of  the  following,  viz.,  osteomyelitis, 
necrosis,  acute  arthritis,  septic  intoxication,  septicaemia,  pyaemia,  hectic 
fever,  and  tetanus. 

Of  these  complications  of  fracture,  whether  simple  or  compound, 
the  only  ones  that  need  be  fui-ther  mentioned  here  are  the 
following  : — 

Fracture  combined  tvith  dislocation. — In  simple  fracture  the  surgeon 
manipulates  the  dislocated  portion  into  its  socket,  and  then  applies 
splints  to  the  fracture.  Where  the  dislocated  end  cannot  be  thus 
replaced  it  should  be  reduced  at  once  by  an  open  incision,  especially 
in  the  case  of  the  shoulder  and  elbow,  and  the  fragments  wired 
together.  In  compound  fracture  this  complication  is  much  more 
serious  when  it  occurs  in  the  lower  extremity  apd  involves  the 
ankle,  knee  or  hip ;  after  reduction  and  fixation  of  the  fragments, 
ankylosis  should  be  obtained.  In  the  upper  extremity  compound 
fractures  with  dislocation  may  be  treated  by  fixing  the  fragments 
and  early  movement,  or  if  necessary  by  excision  so  as  to  avoid 
ankylosis. 

Fracture  implicating  a  Joint. — A  simple  fracture  extending  into 
a  joint  is  not  an  uncommon  accident ;  indeed,  the  elbow  and  knee 
joints  are  always  involved  in  fracture  of  the  olecranon  and  patella 
respectively,  and  the  shoulder  and  hip  joints  in  the  intra-capsular 
fracture  of  the  neck  of  the  humerus  and  femur.  The  injured  joint 
if  kept  fixed,  will  become  stiff  or  ankylosed,  whilst  the  muscles 
moving  it  will  waste.  The  treatment  primarily  indicated  is  that 
best  suited  to  restore  the  utility  of  the  limb.  In  the  case  of  the 
hip  joint  fixation  in  extension  obtains  ankylosis  and  enables  the 
limb  to  bear  weight.    On  the  other  hand  an  injured  shoulder  must 
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be  moved  freely  from  the  first,  regardless  of  the  question  of  union, 
or  excision  will'lmve  to  be  done  later  to  regain  mobility.  Fractures 
of  the  patella  or  olecranon  must  be  united  by  wire,  or  if  this  pro- 
cedure is  contra-indicated,  free  movement  must  be  carried  out  from 
the  first,  in  order  to  retain  mobility  of  the  joint  and  muscular  power 
in  the  quadriceps  and  triceps  respectively ;  a  strong  band  of  fibrous 
tissue  then  unites  the  fragments.  See  further  under  Special 
Fractures.  A  compound  fracture  extending  into  a  joint,  though 
more  serious,  do^s  not  necessarily  call  for  amputation  or  excision, 
and  may  be  treated  in  the  way  described  under  Wounds  of  Joints, 
as  well  as  on  the  lines  indicated  above. 

Fat-embolism  is  a  ~  rare  complication  of  fracture,  but  is  more 
frequent  in  the  compound  than  in  the  simple  variety  and  in  bones 
that  have  undergone  atrophy.  It  appears  that  in  consequence  of 
the  crushing  of  the  medulla,  fat-globules  gain  admission  into  the 
veins  and  become  lodged  in  the  capillaries  of  the  lungs,  instead  of, 
as  in  the  usual  course  of  events,  being  drained  off  by  the  kidneys. 
Such  fat-globules  are  found  in  the  urine  and  in  the  lungs  and 
kidneys  after  death  by  means  of  osmic  acid.  The  condition  is 
attended  by  dyspnoea,  either  cyanosis  or  pallor,  collapse,  irregular 
action  of  the  heart,  and  at  times  by  coma  and  death.  Injection  of 
strychnine,  venous  saline  infusion,  and  artificial  respiration  should 
be  tried  in  the  way  of  treatment. 

Cndch-palsy  is  due  to  the  pressure  of  a  crutch  on  the  musculo- 
spiral  nerve.  It  is  best  avoided  by  well  padding  the  crutches,  or  by 
having  handles  to  the  crutches,  so  that  part  of  the  weight  falls  on  the 
hands.  The  paralysis,  which  chiefly  affects  the  extensor  muscles  of 
the  forearm,  giving  rise  to  dropped  ivrist  (see  Injury  of  Nerves),  usually 
passes  oft'  when  the  crutch  is  no  longer  used.  Should  it  not  do  so, 
electricity  and  massage  may  be  employed. 

Paralysis  or  neuralgia  sometimes  occurs  in  consequence  of  the 
implication  of  a  nerve  in  the  callus.  This  condition  is  perhaps  most 
common  in  fractures  of  the  shaft  of  the  humerus,  the  musculo-spiral 
nerve  being  involved  in  the  callus  as  it  lies  in  its  groove.  The  result 
is  wrist  drop  from  paralysis  of  the  extensors  of  the  wrist  and 
loss  or  impairment  of  sensation  or  pain,  and  trophic  changes  in  the 
region  supplied  by  the  radial  branch.  An  operation  is  then  at  times 
necessary  to  liberate  the  nerve. 

Gangrene  from  tight  bandaging  is  occasionally  met  with,  and  is 
of  the  moist  variety.  All  bandages  should  of  course  be  at  once 
removed  in  the  hope  that  the  limb  may  recover.  When  the 
gangrene  is  thoroughly  established,  amputation  above  the  seat  of 
fracture,  and  well  beyond  the  gangrene,  must  be  performed.  Short 
of  gangrene,  the  partial  cutting  oft"  of  the  blood-supply  (isc/umiia) 
may  cause  interstitial  inflammation  and  degeneration  of  the  muscles, 
followed  by  stubborn  contracture. 

Extravasation  of  blood  into  the  tissues  is  not  uncommon  in 
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simple  fracture,  owing  to  the  tearing  of  some  of  the  smaller  blood- 
vessels by  one  of  the  rough  fragments.  The  extravasated  blood 
causes  in  some  instances  considerable  swelling,  and  on  making  its 
way  to  the  surface  gives  the  part  a  bruised  and  black  appearance, 
and  frequently  causes  the  cuticle  over  it  to  be  raised  into  blebs. 
These  blebs  differ  from  those  formed  in  gangrene  in  that  they  are 
fixed  and  firm,  whilst  the  latter  are  movable  over  the  moist  and 
slippery  dermis  beneath.  The  blebs  should  be  snipped,  opened,  and 
iodoform  dusted  in. 

Eupture  of  the  main  artery  or  vein,  e.g.,  the  popliteal  or  axillary, 
occasionally  occurs,  causing  when  the  skin  is  unbroken  a  tense  swell- 
ing at  the  seat  of  fracture,  attended  in  the  case  of  the  artery  with 
coldness  of  the  limb  and  cessation  of  the  pulse  in  the  arteries  below. 
Should  the  vein  as  well  as  the  artery  be  ruptured  or  become  com- 
pressed by  the  extravasated  blood,  moist  gangrene  is  liable  to  ensue. 
In  compound  fracture  rupture  of  the  artery  is,  as  a  rule,  easily 
diagnosed,  in  that  pressure  on  the  artery  above  the  fracture  stops 
the  bleeding.  Treatment. — Should  the  swelling  in  simple  fracture 
increase  in  spite  of  elevation  of  the  limb,  cold,  and  pressure  on  the 
main  artery  above,  and  gangrene  threaten,  three  courses  have  been 
proposed:  1,  ligature  of  the  artery  above ;  2,  tying  the  artery  at 
the  seat  of  fracture ;  or,  3,  amputation.  The  condition  being 
promptly  recognised,  the  artery  should  be  cut  down  upon,  and- the 
torn  ends  of  the  artery  and  vein  either  tied  or  sutured,  and  then 
all  the  extravasated  blood  which  is  compressing  and  preventing  the 
establishmeut  of  a  collateral  circulation  is  removed.  (1)  will  usually 
hurry  on  gangrene  by  weakening  the  force  of  the  collateral  circulation 
still  further,  and  (3)  is  only  called  for  as  a  last  resort. 


INJURIES  OF  JOINTS. 

Contusions  of  joints  may  be  produced  by  any  mechanical 
violence.  They  are  generally  attended  with  pain  and  stiffness  on 
movement,  and  in  severe  cases  with  swelling  from  effusion  of  blood 
{ha^marthrosis),  and,  later,  of  serous  fluid  (cynovitis)  into  the  synovial 
cavity.  If  the  contusion  is  neglected,  especially  in  tuberculous 
children,  acute  or  chronic  inflammatory  changes  may  ensue,  leading 
to  destruction  of  the  joint.  2Vie  treatment  consists  in  placing  the 
part  in  a  plaster-of-Paris  bandage,  or  when  already  swollen,  at  i-est 
on  a  splint,  and  applying  cold  by  means  of  an  -ice-bag  or  Leiter's 
tubes.  Where  there  is  much  effusion  into  the  synovial  cavity, 
and  consequently  considerable  tension  and  piiin,  aspiration  of  the' 
joint  may  be  advantageously  practised,  and  pressure  afterwards 
applied. 

Sprains. — A  sprain  is  a  stretching  or  partial  ruptui-e  of  the 
ligaments  of  a  joint  with  only  momentary  separation  of  the  articular 
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surfaces.  Sprains  are  generally  due  to  a  violent  wrench  or  twist  of 
the  joint,  and  are  often  accompanied  by  laceration  of  the  tendon 
slieatha  and  of  the  soft  tissues  around.  Tliey  are  of  most  frequent 
occurrence  in  the  ankle,  shoulder,  wrist,  and  knee. 

Sijjns  and  diagnosis. — Severe  pain,  often  localised  to  certain 
points,  and  increased  on  movement ;  inability  to  bear  weight  on  the 
limb  •  swelling  and  ecchymosis  from  effusion  of  blood  into  and 
around  the  joint ;  and,  later,  inflammatory  effusion.  The  absence 
of  signs  of  fracture  or  of  dislocation  will  usually  suffice  to  distingui-sh 
a  sprain  from  one  or  other  of  these  injuries ;  but  where  there  is 
much  swelling  it  may  be  difficult  or  impossible  to  make  a  diagnosis 
till  the  swelling  has  subsided.  If  there  is  any  doubt,  the  question 
of  fracture  or  dislocation  is  settled  by  examination  with  the  x  rays. 

The  consequences  of  a  neglected  sprain  may  be  very  serious, 
especially  in  rheumatic  and  gouty  subjects.  Thus,  as  the  result  of 
the  incomplete  absorption  of  the  inflammatory  products,  the  imperfect 
repair  of  the  torn  ligaments,  the  formation  of  fibrous  adhesions  in 
and  around  the  joint,  and  the  gluing  of  the  surrounding  tendons  to 
their  sheaths,  a  sprain  may  be  followed  by  long-continued  pain, 
stiffness,  weakness,  and  even  fibrous  ankylosis  of  the  joint.  At  times 
in  the  tuberculous  a  sprain  may  be  the  starting-point  of  tuberculous 
arthritis,  and  in  the  rheumatic  of  rheumatic  arthritis. 

Treatment. — The  indications  are  to  stop  further  effusion  of  blood 
and  relieve  the  pain  by  placing  the  joint  at  rest  for  a  few  days, 
with  the  torn  ligaments  relaxed  ;  to  prevent  inflammation  and 
promote  the  absorption  of  the  effused  blood  and  inflammatory  pro- 
ducts, and  so  prevent  stiffness  or  ankylosis,  or  if  these  have  ensued 
to  restore  the  mobility  of  the  joint  by  breaking  down  any  adhesions 
that  may  have  formed.  Thus,  if  seen  at  once,  a  plaster-of-Paris  or  a 
Martin's  bandage  should  be  put  on  firmly  over  wool ;  or  if  much 
sweUing  has  already  occurred,  the  limb  is  elevated  on  a  pillow,  or  in 
a  sling,  and,  either  cold,  in  the  form  of  lead-lotion  or  ice,  or  heat,  in 
the  form  of  hot  fomentations,  applied.  For  very  slight  cases  a  few 
days'  rest,  with  the  part  supported  by  a  wet  bandage,  followed  by 
the  use  of  a  stimulating  liniment,  is  all  that  is  usually  necessary. 
In  all  severer  cases  massage  and  passive  movements  sliould  be  begun 
within  a  day  or  two.  Use  is  encouraged,  and  the  part  may  be 
strapped  if  it  seems  weak  and  tends  to  give  way.  If  stiffness  or 
fibrous  ankylosis  has  already  occurred,  friction,  shampooing,  and 
massage  are  used  vigorously ;  or  the  joint  may  be  first  of  all  forcibly 
moved  under  an  anajsthetic. 

Dislocations. — A  dislocation  is  the  forcible  displacement  of  the 
articular  end  of  a  bone  from  the  part  with  wliich  it  is  naturally  in 
contact. 

Varieties. — Dislocations  may  be  divided  into  the  traumatic  and 
the  pathological  the  latter,  including  tlie  congenital,  are  treated  of 
elsewhere  (see  Diseases  of  Joints). 
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Traumatic  or  accidental  dislocations  are  spoken  of  as  com- 
pound or  simple  according  as  they  are,  or  are  not,  complicated  with 
an  external  wound  leading  into  the  joint  ;  and  in  either  case  as 
complete  or  partial  according  as  the  articular  surfaces  are,  or  are  not, 
completely  separated  from  each  other. 

The  causes  of  dislocation  are  predisposing  and  exciting.  I'he  pre- 
disposing causes  may  be  enumerated  as  : — 1,  weakness  of  the  ligaments 
surrounding  the  joint  from  previous  dislocation  or  disease  or  debility  ; 

2,  the  shape  of  the  joint — ball-and-socket  joints  from  their  extensive 
range  of  movement  being  more  easily  dislocated  than  hinge  joints ; 

3,  middle  life — the  bones  being  then  strong  and  capable  of  resisting 
fracture  and  the  muscles  powerful ;  the  kind  of  violence  likely  to 
produce  a  dislocation  in  adults  is  in  children  more  likely  to  cause 
separation  of  an  epiphysis,  and  in  the  old  and  feeble  a  fracture  ; 

4,  the  male  sex — men  being  more  continually  exposed  to  violence 
than  women.  The  exciting  causes  are  usually,  1,  external  violence, 
either  direct  or  much  more  often  indirect,  and  sometimes,  2,  muscular 
action.  Examples  of  each  will  be  met  with  in  the  section  on  special 
dislocations. 

The  signs  common  to  all  dislocation  are  :  1.  Alteration  in  the 
shape  of  the  joint.  2.  Inability  to  move  the  limb  on  the  part  of 
the  patient,  and  more  or  less  fixity  to  the  eflforts  of  the  surgeon. 

3.  An  alteration  in  the  relations  of  points  of  bone  about  the  joint. 

4.  An  abnormal  position  of  the  end  of  the  displaced  bone ;  and 

5.  Shortening  or  apparent  lengthening  of  the  limb,  or  an  alteration  in 
its  axis.  The  signs  are  frequently  obscured  by  swelling  in  and  about 
the  joint,  due  to  extravasation  of  blood  or  eflFusion  of  synovial  fluid, 
and  the  pain  is  often  so  intense,  especially  on  manipulation,  that  the 
patient  will  not  allow  a  thorough  examination  to  be  made.  Hence 
in  all  doubtful  cases  the  position  of  the  bone  should  be  ascer- 
tained by  means  of  the  x  rays,  and  by  an  examination  under  an 
an£ESthetic. 

Where  the  dislocation  is  complicated  with  a  fracture,  the  preter- 
natural immobility,  so  characteristic  of  a  dislocation,  may  be  no 
longer  present,  since  there  may  be  some  movement  at  the  seat  of 
fracture.  In  such  a  case  crepitus  being  obtained,  the  injury  may  be 
ascribed  entirely  to  the  fracture,  and  the  dislocation  be  overlooked ; 
hence  the  greater  importance  in  all  doubtful  cases  of  examination  by 
the  X  rays  and  under  an  ana3Sthetic. 

The  state  of  the  parts  will  be  more  particularly  referred  to  under 
eacli  special  dislocation.  Here  it  may  be  briefly  stated  that  the 
articular  end  of  the  bone  is  generally  forced  through  the  capsular 
ligament ;  whilst  other  of  the  ligaments,  surrounding  tendons,  and 
muscles  may  be  lacerated,  ruptured,  or  tightly  stretched,  and  the 
arteries  and  nerves  displaced,  pressed  upon,  or  torn.  In  the  ball- 
and-socket  joints  the  head  of  the  bone  will  be  found  either  opposite 
the  rent  in  the  capsule  or  drawn  to  some  distance  from  it  by  muscular 
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contraction.  If  reduction  is  effected  early,  the  damaged  ligaments 
and  muscles  are  soon  repaired  ;  but  they  remain  for  some  time 
weakened  and  stretched,  and  thus  predispose  to  redislocation. 
Hence  the  importance  of  keeping  the  parts  at  rest  until  firm  union 
of  the  ruptured  capsular  and  other  ligaments  has  occurred.  After 
reduction  a  moderate  amount  of  inflammation  and  serous  effusion  in 
and  about  the  joint  generally  ensues,  but  usually  subsides  in  a  few 
days ;  if  the  ligaments  are  relaxed  they  become  gradually  restored  to 
their  normal  condition.  If  rest  is  neglected,  however,  the  rent  in  the 
capsule  may  not  heal,  but  remain  as  a  permanent  hole  with  smooth 
edges,  allowing  the  head  of  the  bone  to  slip  in  and  out  of  its  socket. 
In  some  instances,  moreover,  the  inflammation  may  be  followed  by 
ankylosis  of  the  joint. 

The  impediments  to  reduction  are: — In  recent  cases: — I.  The 
contraction  of  the  muscles  surrounding  the  joint.  2.  The  small 
size  of  the  rent  in  the  capsule.  3.  The  hitching  of  points  of  bone 
on  each  other;  and  4.  The  interposition  of  ligaments,  tendons 
or  muscles.  In  old-standing  cases  : — 1.  The  formation  of  adhesions 
around  the  displaced  bone.     2.  The  closure  of  the  rent  in  the  capsule. 

3.  The  permanent  shortening  of  the  ligaments  and  muscles  ;  and 

4.  The  alteration  in  the  shape  of  the  articular  surfaces,  in  part  from 
absorption  or  filling  of  a  cavity  by  fibrous  tissue,  and  in  part  from 
the  formation  of  new  bone.  The  contraction  of  the  muscles  increases 
from  the  time  of  the  accident;  hence  every  hour  a  dislocation 
remains  unreduced  the  more  difficult  the  reduction  becomes. 

The  consequences  of  non-redtictio7i  are  either  the  formation  of  a  new 
joint  or  ankylosis,  the  former  being  more  common  in  ball-and-socket 
joints,  the  latter  in  hinge  joints.  When  any  movement  between  the 
dislocated  bones  exists,  the  osseous  surface  on  which  the  displaced  bone 
rests  is  converted  into  a  new  articular  cavity  by  a  jjrocess  of  absorption 
of  the  old  bone  and  the  formation  of  new  bone  around.  The  end 
of  the  displaced  bone  becomes  adapted  by  a  similar  process  of 
absorption  to  its  new  socket,  the  articular  cartilages  being  eroded, 
and  the  exposed  surface  eburnated  and  polished ;  the  soft  tissues 
around  become  condensed  so  as  to  form  a  kind  of  new  capsule.  The 
old  socket  in  the  meantime  becomes  more  or  less  obliterated,  its 
articular  cartilage  absorbed,  and  its  cavity  filled  up  with  fibrous 
tissue  or  new  bone,  changes  which  give  the  joint  very  much  the 
appearances  seen  in  osteo-arthritis.  The  range  of  movement  in 
the  newly-formed  joint  will  at  first  be  limited,  owing  to  the  muscles 
undergoing  adaptive  shortening  and  the  torn  tendons  forming  new 
attachments,  but  in  the  course  of  time,  under  appropriate  treatment, 
will  become  much  more  free,  and  a  very  fairly  useful  limb  may  be 
obtained.  When,  on  the  other  hand,  the  dislocated  bone  is  im- 
movably fixed  upon  another  the  articular  cartilage  is  absorbed,  the 
continuous  osseous  surfaces  unite,  and  bony  ankylosis  ensues.  The 
nuiscles,  moreover,  from  want  of  use,  undei-go  shortening  or  partial 
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atrophy  and  fatty  degeneration,  leaving  the  limb  in  a  more  or  less 
shrunken  and  wasted  condition. 

2Veatment. — The  indications  are  : — 1.  To  replace  the  articular 
surfaces  in  contact;  and  2.  To  keep  them  there  until  the  rent  in 
the  capsule  has  united  and  the  torn  ligaments  and  muscles  have  had 
time  to  heal.  Unless  tlie  case  is  seen  immediately  after  the  accident, 
whilst  the  patient  is  faint  and  the  muscles  are  in  consequence 
relaxed,  an  ansesthetic  had  better  be  given  to  overcome  the  resistance 
of  the  muscles.  The  reduction  may  then  be  effected  either  by,  1, 
manipulation,  or,  2,  extension. 

1.  Manipulation  consists  in  putting  the  limb  through  certain 
movements  of  flexion,  extension,  rotation,  and  circumduction,  vary- 
ing according  to  the  situation  and  variety  of  the  dislocation.  By 
means  of  these  movements  we  endeavour  : — (a)  To  overcome  the 
obstacles  to  reduction  by  relaxing  the  stretched  ligaments  and 
tendons  and  disengaging  any  hitching  points  of  bone ;  and  (6)  To 
make  the  displaced  head  retrace  as  it  were  its  steps  and  re-enter 
its  socket.  In  order  to  eiuploy  manipulation  successfully  it  is 
essential  that  the  surgeon  should  know  the  anatomy  of  the  part,  the 
direction  in  which  the  bone  has  travelled  to  reach  its  abnormal 
situation,  and  the  probable  position  of  the  rent  in  the  capsule. 

2.  Extension  is  a  method  of  reducing  a  dislocation  which  has  for  its 
object  the  forcible  dragging  of  the  displaced  end  of  the  bone  into  its 
socket,  or  opposite  its  socket,  into  which  it  is  then  withdrawn  by 
muscular  contraction.  In  many  forms  of  dislocation  when  applied 
immediately  after  the  accident,  whilst  the  muscles  are  flaccid  and 
insensitive,  extension  readily  accomplishes  reduction.  On  the 
other  hand  when  muscular  rigidity  has  set  in,  the  displaced 
head,  as  in  some  forms  of  dislocation  of  the  hip,  can  only  be 
drawn  into  its  socket  in  this  forcible  manner  by  rupturing  the 
resisting  ligaments  and  tendons.  In  employing  extension,  traction 
is  made  in  the  long  axis  of  the  limb  by  the  surgeon,  either  with 
his  hands  or  by  means  of  a  jack-towel  secured  by  a  clove  hitch  to 
the  limb,  or  if  more  force  is  requii-ed  by  multiplying  pulleys. 
Counter-extension  is  in  the  meanwhile  made  in  the  opposite  direc- 
tion to  the  extending  force,  but  in  the  same  straight  line,  either  by 
the  surgeon  pressing  with  his  heel  or  knee  on  the  part  above  the 
dislocation,  or  by  fixing  the  part  with  a  jack-towel  or  suitable  strap 
to  a  hook  in  the  floor  or  wall.  When  suSicient  extension  has  been 
employed  to  draw  the  head  of  the  bone  opposite  its  socket-  the 
surgeon  should  endeavour  to  guide  it  into  its  place.  Before  the 
introduction  of  chloroform  this  was  usually  effected  by  the  contrac- 
tion of  the  muscles  tiiemselves  after  the  head  had  been  drawn  down 
by  the  extending  force. 

3.  Reduction  through  an  Incision. — In  old-standing  cases,  wlien 
the  rent  in  tiie  capsule  has  united,  the  old  socket  been  filled  up,  and 
a  new  joint  formed,  reduction  is  impossible.     In  attempting  the 
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reduction  of  a  long-standing  dislocation,  irreparable  damage  may  be 
done.  Rather  than  use  any  great  violence  it  is  better  at  once  to  cut 
down  upon  the  dislocation  and  divide  any  fibrous  bands  that  may  be 
found  preventing  reduction.  Not  only  may  the  accidents  below 
enumerated  be  thus  avoided,  but  reduction  may  be  safely  accom- 
plished at  later  periods  than  was  formerly  possible;  and  with 
antiseptic  treatment  of  the  wound  there  is  but  little  risk,  and  good 
movement  of  the  joint  may  be  expected.  If  after  the  division  of 
the  adhesions  the  reduction  cannot  be  effected,  the  joint  should  be 
excised. 

Among  the  accidents  that  have  attended  violent  efforts  at  reduction 
may  be  mentioned:—!.  Rupture  of  the  main  artery,  vein,  or  nerves. 
•2.  Laceration  of  muscles  and  tendons.  3.  Tearing  open  the  skin  and 
soft  tissues,  thus  rendering  the  dislocation  compound.  4.  Fracture 
of  the  bone.  5.  Inflammation  and  suppuration  of  the  joint  and 
surrounding  parts  ;  and  6.  The  avulsion  of  the  limb. 

How  long  after  a  dislocation  may  an  attempt  be  made  at  reduction  1 

 Sir  Astl'ey  Cooper  gave  the  time  at  between  three  and  four 

months ;  but  since  the  introduction  of  chloroform  successful  cases 
have  been  reported  after  much  longer  periods.  In  an  old-standing 
case  the  circumstances  that  should  influence  us  in  deciding  whether 
an  attempt  at  reduction  should  be  made,  are  the  age  of  the  patient, 
the  situation  of  the  dislocation,  the  presence  or  absence  of  pain, 
and  the  amount  of  usefulness  of  the  limb.  By  the  open  methods, 
the  time  at  which  a  dislocation  can  be  reduced  is  considerably 
extended. 

The  after-treatment  in  an  ordinary  case  consists  in  maintaining 
the  part  at  rest  by  suitably  applied  strapping  and  bandages,  and  in 
preventing  or  subduing  inflammation  by  cold,  evaporating  lotions,  etc. 
The  part,  however,  should  not  be  kept  at  absolute  rest  longer  tlian 
is  suthcient  for  the  torn  ligaments  and  other  soft  tissues  to  heal, 
lest  adliesions  form  and  stiffness  of  the  joint  ensue.  Passive  move- 
ments, therefore,  should  be  cautiously  begun  after  a  few  days; 
and  friction,  shampooing,  or  galvanism  subsequently  employed  to 
restore  the  tone  of  the  wasted  muscles.  Where  stiffness  has 
occurred  the  adhesions  should  be  broken  down  under  an  ansesthetic, 
provided  there  are  no  signs  of  active  inflammation  in  the  joint. 
Nevertheless  the  movement  which  favours  redislocation,  such  as 
the  abduction  of  the  shoulder,  should  be  avoided  for  a  time. 

Treatment  of  compound  dislocations. — This  is  on  the  same  plan 
as  for  compound  fracture  (p.  260). 

Congenital  dislocations,  so-called,  generally  depend  upon  some 
malformation  of  the  articular  surfaces  rather  than  upon  actual 
intra-uterine  displacement  of  an  originally  normal  articulation.  True 
dislocations  do  sometimes  occur  during  birth.  Such  malformations  are 
all  rare,  with  the  exception  of  the  so-called  "  congenital  dislocation  " 
of  the  hip  {q.v.). 
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Wounds  of  joints, — A  joint  may  be  merely  punctured,  or  it 
may  be  laid  freely  open.  The  wound  may  be  of  an  incised,  lacerated, 
or  contused  character,  and  complicated  by  extensive  injury  of  the 
surrounding  soft  tissues,  or  by  dislocation  or  fracture  of  the  articular 
ends  of  the  bones.  In  the  latter  case  the  wound  may  be  further 
complicated  by  the  protrusion  of  the  dislocated  bones  or  the  ends  of 
the  fragments. 

A  wound  of  a  large  joint  should  always  be  regarded  as  serious, 
as  owing  to  the  difficulty  of  securing  an  efficient  drain,  and  of 
preventing  decomposition  of  the  extravasated  blood  and  serous 
secretion  in  the  synovial  pouches,  septic  inflammation  is  very  liable 
to  be  set  up,  followed  by  suppuration  and  disorganisation  of  the 
joint.  The  rapid  absorption  from  the  synovial  membrane,  more- 
over, favours  the  entrance  of  the  chemical  products  of  decomposi- 
tion into  the  system,  and  consequently  enhances  the  risk  of  septic 
intoxication,  to  which,  or  to  septicaemia  or  pyaemia,  the  patient  may 
succumb.  Further,  should  he  survive  these  earlier  dangers  of 
blood-poisoning,  he  is  still  liable  to  fall  a  victim  to  hectic,  or  to 
exhaustion  or  lardaceous  disease  consequent  upon  the  prolonged 
drain  on  the  system  attending  the  suppuration  in  the  synovial 
membrane,  the  articular  ends  of  the  bones  and  the  surrounding  soft 
parts. 

Punctured  wounds,  when  made  with  a  clean  instrument  and  in  an 
oblique  direction,  may  heal  under  appropriate  treatment  without 
any  inflammatory  or  other  trouble.  Should  septic  germs,  however, 
gain  admission  at  the  time  of  puncture,  or  subsequently  through 
neglect  of  the  wound,  or  should  the  joint  not  be  kept  properly  at 
rest,  a  punctured  wound  may  be  followed  by  the  most  intense 
inflammation  of  the  synovial  membrane  and  total  disorganisation  of 
the  joint  with  its  attendant  dangers  of  blood-poisoning.  Extensive 
and  lacerated  wounds  of  joints  are  not  necessarily  a  source  of 
anxiety,  as  they  permit  of  effectual  cleansing  and  drainage,  and  heal 
up  without  giving  rise  to  any  serious  constitutional  disturbance. 
In  such  cases,  however,  ankylosis  may  ensue,  though  in  many 
instances  the  cartilages  escape  destruction,  and  a  movable  and 
useful  joint  may  be  obtained. 

Signs. — When  the  joint  is  laid  freely  open  the  nature  of  the 
injury  is  obvious,  and  any  displacement  or  splintering  of  the  bones 
can  be  seen  or  ascertained  by  examination  with  the  finger.  When 
the  wound  is  of  a  punctured  character  and  the  incision  in  the  skin 
is  some  distance  from  the  joint  the  signs  are  not  always  so  apparent. 
In  such  cases  an  account  of  the  depth  to  which  the  instrument 
penetrated,  and  of  the  direction  in  which  it  appeared  to  run,  will 
help  us  to  determine  whether  the  synovial  membrane  has  been 
entered.  The  escape  of  a  glairy  fluid  like  the  white  of  egg — 
the  synovial  secretion — will  make  the  diagnosis  certain.  If  in 
doubt,  the  case  should  be  treated  as  if  the  joint  had  been  opened, 
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but  on  110  account  should  the  wound  be  probed  for  the  purpose  of 
settling  the  point,  since  septic  matter  might  be  introduced  from 
without,  and  a  wound  that  did  not  in  the  first  instance  penetrate 
the  cavity  might  be  made  to  do  so.  Should  inflammation  ensue 
the  signs  will  be  the  same  as  those  of  acute  arthritis  (see  Diseases 
of  Joints). 

The  treatment  will  depend  on  the  size  and  character  of  the  wound, 
the  joint  affected,  the  nature  of  the  complications,  and  the  age  and 
constitution  of  the  patient.  The  chief  indications  are  to  prevent 
septic  inflammation  and  its  attendant  consequences,  or  if  the  injury 
is  of  a  very  severe  character,  to  endeavour  to  save  the  patient's  life 
by  the  sacrifice  of  his  limb. 

1.  Treatment  of  small  or  punctured  wounds. — (a)  If  the  wound 
has  been  inflicted  by  a  presumably  clean  instrument,  an  attempt 
should  be  made  to  convert  it  into  a  subcutaneous  wound  by  placing 
over  it  an  antiseptic  dressing,  after  having  first  thoroughly  cleansed 
the  skin  around  and  rendered  it  aseptic.  One  or  more  fine  sutures 
may  first  be  inserted.  The  limb  should  be  then  placed  on  a  splint 
at  rest,  and  cold  applied  by  means  of  an  ice-bag  or  by  Leiter's  tubes. 
Should  acute  inflammation  follow,  and  the  joint  become  distended, 
aspiration  should  be  practised  to  relieve  tension  and  to  examine  the 
exudation.  If  septic  organisms  or  pus  are  withdrawn  by  the 
aspirator,  the  joint  should  be  laid  freely  open,  washed  out,  drained, 
dressed  antiseptically,  and  placed  in  the  position  in  which,  should 
ankylosis  ensue,  it  will  subsequently  be  of  most  use.  If,  notwith- 
standing free  incisions,  the  suppuration  goes  on,  continuous  irrigation 
with  some  antiseptic  fluid  may  be  tried,  or  the  whole  limb  kept  con- 
tinuously in  a  hot  bath.  Or  after  scrubbing  and  even  scraping  out 
the  whole  of  the  joint,  through  a  free  incision,  the  cavity  may  be 
packed  with  iodoform  gauze  for  a  day  or  two,  the  joint  meanwhile 
being  in  a  relaxed  position.  As  soon  as  the  synovial  surface  looks 
healthy  and  vascular,  the  joint  is  sewn  up  except  for  a  small  drain 
and  placed  in  a  suitable  position  for  ankylosis.  (6)  If  the  instru- 
ment with  which  the  wound  has  been  inflicted  is  undoubtedly  septic 
or  there  is  any  doubt  on  this  point,  the  wound,  after  cleansing  the 
skin,  should  be  opened  up  to  ascertain  if  the  joint  has  been  pene- 
trated. If  this  is  found  to  be  the  case,  the  joint  must  then  be  freely 
opened,  I'endered  aseptic  if  possible,  and  drained. 

2.  Treatment  of  large  and  complicated  ivounds. — The  same  procedure 
is  followed  as  in  the  case  of  compound  fracture.  After  a  thorough 
cleansing  of  the  limb,  the  wound  is  scrubbed  out  with  1  in  20 
carbolic  acid,  then  swilled  with  water,  and  filled  with  iodoform  gauze. 
In  a  few  days  the  wound  may  probably  be  sewn  up.  Where  there 
is  extensive  laceration  of  the  soft  parts  and  much  comminution  of 
the  bones,  such  as  may  be  produced  by  a  bullet  or  railway  smash, 
and  it  is  doubtful  whether  a  useful  limb  can  be  obtained,  the 
question  of  excision  or  amputation  must  be  considered. 
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INJURIES  OF  MUSCLES  AND  TENDONS. 

Contusions  of  muscles  are  very  common  as  the  result  of  falls,  - 
blows,  kicks,  or  other  violence.  They  may  vary  from  a  slight 
bruising  with  or  without  tearing  of  the  muscle-fibres  and  blood- 
extravasation  to  complete  pulping  of  the  muscles.  Signs. — In  the 
slighter  cases  there  is  dull  aching  pain  increased  on  movement, 
ill-defined  and  deep-seated  swelling,  and  later,  ecchymosis  as  the 
blood  makes  its  way  to  the  surface.  Some  stiffness  or  loss  of  power 
from  partial  atrophy  frequently  follows,  and  occasionally  inflamma- 
tion and  abscess.  Severe  cases  are  often  associated  with  other 
injuries  of  the  part,  as  fracture  of  a  bone,  laceration  of  a  large 
blood-vessel.  The  treatment  consists  in  keeping  the  part  at  rest 
with  the  muscle  as  much  as  possible  relaxed,  and  in  preventing 
inflammation  by  cold,  lead  and  opium  lotions,  and  the  like. 
Shampooing,  massage,  and  galvanism  may  subsequently  be  necessary 
to  restore  any  loss  of  power  that  may  ensue. 

Wounds  of  muscles  may  be  incised,  lacerated,  punctured,  or 
contused.  When  the  wound  is  made  transversely,  the  divided  ends, 
which  gape  widely,  must  be  approximated  by  placing  the  limb  in 
such  a  position  as  will  relax  the  muscle,  and  then  united  by  aseptic 
sutures.  When  the  wound  is  deep  or  parallel  to  the  fibres  a 
drainage-tube  may  be  inserted  to  prevent  the  retention  of  the 
discharge  by  the  bulging  of  the  muscle.  Union  takes  place  by 
fibrous  tissue. 

Rupture  of  muscle  may  occur  from  a  sudden  and  violent 
spasmodic  action,  or  during  vomiting,  tetanus,  or  delirium.  As 
examples  may  be  mentioned  rupture  of  the  sterno-mastoid  of  the 
child  in  a  difficult  birth,  the  rectus  abdominis  in  partvmtion,  the 
biceps  in  raising  weights,  the  stipinator  longus  and  gastrocnemius  in 
lawn-tennis,  the  quadriceps  extensor  at  football,  and  the  adductoi-s 
of  the  thigh  in  riding.  A  sensation  of  tearing  is  often  felt  at  the 
moment  of  rupture,  followed  by  pain  and,  if  the  rupture  is  complete, 
by  loss  of  function.  The  ruptiu-e  is  indicated  by  a  gap,  above 
and  below  which  a  rounded,  smooth,  soft  or  semi-fluctuating  swelling 
formed  by  the  ends  of  the  retracted  muscle  is  felt  to  bulge  up 
when  the  muscle  is  put  into  action.  On  carrying  the  palm  of 
the  hand  along  the  muscle  the  swelling  disappears,  and  the  hand 
sinks  into  the  gap  between  the  ruptured  ends;  or  blood  is  extravasated 
between  the  ruptured  ends,  often  occasioning  a  large  hsematoma. 
Rupture  of  the  sterno-mastoid  in  infancy  is  followed  by  contraction 
of  the  muscle  and  consequent  wry-neck.  The  immediate  treatment 
consists  in  relaxing  the  muscle  as  much  as  possible  by  position,  and  in 
applying  ice  and  evaporating  lotions  to  control  the  blood  extravasation 
and  to  prevent  inflammation.  But  this  rest  should  not  be  continued 
in  the  case  of  the  limbs  for  more  than  a  day  or  two,  for  the  number 
of  ruptured  muscular  fibres  are  generally  few  and  have  retracted, 
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so  that  they  cannot  be  approximated,  whereas  the  greater  number 
of  fibres  are  uninjured,  and,  if  kept  fixed,  will  rapidly  waste  from 
disease.  Therefore  as  soon  as  the  limb  has  ceased  to  swell  it  is 
massao'ed  daily  from  below  upwards.  Also  strapping  is  applied, 
beo-inning  below  the  injury, 'and  continued  up  over  the  rupture,  the 
strapping  encircling  the  limb  so  firmly  as  to  exercise  compression 
during  muscular  contraction,  yet  not  so  tightly  as  to  impede  the 
circulation.  Movements  of  the  limb  should  then  be  encouraged,  and 
the  strapping  reapplied  as  soon  as  it  becomes  loose.  The  biceps  or 
quadriceps  may  be  exposed  immediately  and  sutured.  If  a  blood- 
tumour  forms,  it  should  not  be  opened  unless  suppuration  occurs. 

Rupture  of  a  muscle  sheath  is  not  infrequently  seen,  as  in  the 
thigh  in  football  players.  The  affected  muscle,  generally  the  rectus, 
bulges  through  the  rent  in  the  sheath,  on  being  put  into  action, 


Fig.  100. — Tendon  suturing.  1.  Transverse  union.  2.  Oblique  union.  3  Lateral 
anastomosis  insertion  into  a  buttonhole-like  slit.  4.  One  end  notched,  and  flap 
turned  down  to  meet  the  other  end. 


in  the  form  of  a  soft  rounded  swelling  or  hernia  or  myocele.  In  cases 
where  there  is  weakness  the  sheath  may  be  sewn  up. 

Rupture  of  tendons. — A  rupture  of  a  tendon  may  occur  as 
the  result  of  external  violence  or  during  some  sudden  and  involuntary 
muscular  action,  and  is  very  common  in  the  plantaris  and  tendo 
Achillis,  and  somewhat  less  so  in  the  biceps  (see  Injuries  of  the  Upper 
and  Loiver  Extremity).  The  two  former  tendons  usually  unite  readily 
on  the  ends  being  approximated  and  kept  at  rest  in  that  position. 
The  biceps  and  finger  tendons  separate  widely,  and  must  be  united 
by  suture  to  escape  great  weakness. 

Wounds  of  tendons  (Fig.  100). — When  a  tendon  is  divided  in 
;ui  open  wound  its  cut  ends  should  be  sutured  and  the  muscle  as  much 
as  possible  relaxed.  In  old-standing  cases  not  united  immediately, 
or  where  union  has  failed,  an  attempt  should  be  made  to  unite  the 
cut  tendon.    A  careful  dissection  is  needed  where  there  has  been 

w.  18 
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extensive  destruction  of  the  tendon  oi'  adhesion  to  the  neighbouring 
structures.  When  the  ends  of  the  divided  tendon  are  found  to  have 
retracted  and  to  be  so  far  apart  that  they  cannot  be  made  to  meet, 
one  end  may  be  split  longitudinally,  but  not  quite  to  the  divided 
end,  turned  down  and  united  to  the  other  end  by  suture ;  or  the 
ends  may  be  united  by  a  tendon  graft  or  leash  of  catgut,  kangaroo- 
tail  tendon  or  silk,  which  becomes  surrounded  by  new  tendon. 
In  other  cases,  as  in  the  tendons  of  the  fingers,  the  distal  end 
may  be  united  laterally  to  a  neighbouring  tendon  or  inserted  by 
splitting. 

Dislocation  of  a  tendon  from  its  sheath  or  groove  without 
fracture  or  other  injury  occasionally  occurs  from  a  sudden  twist 
or  strain.  It  is  indicated  by  pain  and  partial  or  complete  loss  of 
function  of  the  affected  muscle,  swelling  and  ecchymosis ;  whilst 
on  examination  the  displaced  tendon  may  sometimes  be  felt  in  its 
abnormal  sitviation,  or  may  be  seen  or  felt,  as  in  the  case  of  the 
peroneus  longus,  to  suddenly  leave  its  groove  and  protrude  in  front 
of  the  malleolus  during  certain  movements  of  the  foot.  The  injury 
is  most  common  about  the  ankle  and  wrist,  back  and  front.  The 
treatment  consists  in  replacing  the  tendon  by  manipulation,  breaking 
down  any  adhesions  that  may  have  formed,  and  retaining  it  in  place 
(which  is  often  difficult)  by  a  suitably  applied  pad  and  bandage,  or 
in  the  case  of  the  ankle  or  wrist  by  a  plaster-of-Paris  bandage,  and 
subsequently  by  a  leather  support.  In  an  obstinate  case  in  which 
all  mechanical  measures  had  failed,  Walsham  succeeded  in  making  a 
new  sheath  for  the  tendon  by  dissecting  up  a  flap  of .  periosteum 
from  the  fibula  and  sewing  it  over  the  tendon  to  the  soft  tissue  at 
the  back  of  its  groove  on  the  malleolus. 

Evulsion  or  tearing  out  of  a  tendon  with  a  part  of  its  muscle 
occasionally  occurs  as  the  result  of  catching  the  finger  or  thumb  in 
a  machine,  or  on  a  hook.  Part  or  the  whole  of  a  digit  is  usually 
torn  off,  bringing  away  with  it  the  flexor  tendon,  this  being  more 
firmly  attached  to  the  bone  than  the  extensor.  In  consequence  of 
the  tendon  sheath  becoming  infected  suppuration  is  liable  to  extend 
along  it  into  the  forearm.    Free  drainage  is  then  imperative. 

INJURIES  OF  ARTERIES. 

Contusion  or  bruising  of  an  artery  without  laceration  or 
other  injury  of  its  coats  is  of  occasional  occurrence,  and  is  said  to 
be  followed  by  contraction  and  permanent  diminution  in  the  size  of 
the  vessel,  and  should  the  vessel  be  calcareous,  by  thrombosis  and 
senile  gangrene. 

Ruptiixe  or  subcutaneous  laceration  of  an  artery  may  occur 
as  the  result  of  any  severe  violence,  but  is  perhaps  most  often  due 
to  the  passage  of  a  Avheel  over  a  limb,  incautious  attempts  to  reduQQ 
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an  old  dislocation  of  the  shoulder,  and  excessive  violence  in  breaking 
down  adhesions  in  stiff  joints. 

1.  The  rupture  may  be  partial,  i.e.,  the  internal  and  middle  coats 
only  may  be  torn.  In  such  a  case  the  external  coat  may  subse- 
quently yield  to  the  pressure  of  the  blood,  thus  laying  the  foundation 
of  an  aneurysm ;  or  the  internal  and  middle  coats  may  be  folded 
inwards  into  the  interior  of  the  vessel,  obliterating  its  calibre,  and 
in  this  way  may  cause  thrombosis  and,  especially  if  the  vein  is  also 
injured,  gangrene  of  the  limb  (Fig.  101). 

2.  The  nijiture  may  be  complete,  i.e.,  all  the  coats  may  be  torn  across. 
Here  in  a  similar  manner  the  artery  may  become  occluded  without 
any  haemorrhage  ;  or  blood,  often  in  enor- 
mous quantities,  may  be  poured  out  into 
the  tissues  of  the  Umb.  In  either  case 
gangrene  may  ensue,  especially  if  the 
vein  is  also  ruptured  and  the  injury 
occurs  in  the  lower  extremity  ;  or  the 
skin  may  finally  give  way  from  the  pres- 
svire  of  the  ever-increasing  extravasa- 
tion, and  the  patient  die  from  a  sudden 
gush  of  blood.  In  some  instances  sup- 
puration may  occur.  Sometimes  the 
extravasated  blood,  particularly  in  the 
upper  extremity,  may  become  encysted, 
a  sac  being  formed  for  it  by  the  in- 
flammation and  condensation  of  the 
surrounding  tissues.  This  condition 
is  called  a  circumscribed  traumatic 
aneurysm  in  contradistinction  to  diffused 
traumatic  aneurysm,  the  term  sometimes 

applied  to  the  injury  when  the  blood  is  simply  extravasated  into  the 
tissues,  though  in  this  latter  case  the  name  ruptured  artery  is  more 
appropriate. 

The  symptoms  vary  according  to  the  nature  of  the  injury.  When 
the  main  artery  becomes  occluded  there  will  be  pain  at  the  seat  of 
rupture  and  cessation  of  the  pulse  below,  while  later  gangrene 
will  probably,  though  not  invariably,  ensue.  Should  the  arteiy 
not  be  occluded,  blood  in  large  quantities  will  escape  into  the 
tissues,  giving  rise  to  a  rapidly  increasing  swelling,  in  which  no 
pulsation  can,  as  a  rule,  be  detected,  although  a  bruit  may  some- 
times be  heard;  the  limb  becomes  cold,  and  livid,  and  swollen, 
and  the  pulse,  as  a  rule,  can  no  longer  be  felt  in  the  arteries 
below.  When  the  extravasation  is  very  large,  constitutional 
symptoms  of  haemorrhage  will  also  be  present,  and  signs  of 
gangrene,  if  the  ruptured  artery  is  in  the  lower  limb,  will  probably 
soon  supervene,  since  not  only  is  the  main  arterial  supply  cut  off, 
but  the  collateral  flow  and  venous  return  are  also  impeded  by  the 

18—2 


Fig.  101. — Obliteration  of  the 
subclavian  artery  by  the  infold- 
ing of  the  internal  and  middle 
coats  without  injury  of  the 
external  coat. 


276 


INJURIES  OF  SPECIAL  TISSUES. 


pressure  of  the  extravasated  blood  upon  the  collateral  arteries  and 
veins.  On  the  other  hand,  should  the  blood,  as  occasionally 
happens  in  the  upper  limb,  become  encysted,  the  swelling  will 
slowly  assume  the  characters  of  an  ordinary  aneurysm.  At 
times  suppuration  occurs,  and  the  swelling  then  presents  all  the 
characters  of  a  huge  abscess. 

Treatine7it.  (a)  When  the  artery  is  occluded  all  that  can  be  done 

is  to  endeavour  to  prevent  gangrene  occurring  -  by  elevation  and 
maintaining  the  warmth  of  the  limb  till  the  collateral  circulation 
has  had  time  to  become  established.  Should  gangrene  occur 
amputation  must  be  performed  as  soon  as  a  line  of  demarcation 
appears  above  the  injury.  (6)  When  blood  in  large  quantities 
is  extravasated  into  the  tissues  the  treatment  will  depend  on  the 
situation  of  the  ruptured  artery.  Thus,  in  the  case  of  the  popliteal, 
amputation  was  formerly  the  rule  of  practice,  especially  if  the  vein  had 
also  been  ruptured,  as  gangrene,  for  the  reasons  stated  above,  is  very 
liable  to  ensue.  With  strict  antiseptic  precautions,  however,  an 
attempt  should  be  made  to  save  the  limb  by  cutting  down  at  the 
seat  of  rupture  as  soon  after  the  accident  as  possible,  turning  out 
all  the  clot,  and  tying  the  artery,  and  vein  if  also  wounded,  above 
and  below.  A  lateral  suture  has  been  successfully  applied  for  a 
partial  division,  and  an  end-to-end  union  has  been  done  for  com- 
plete division  of  the  popliteal.  The  circulation  was  restored,  and  no 
aneurysm  followed.  In  the  case  of  the  axillary,  where  the  collateral 
circulation  is  much  more  free,  the  ruptured  artery  may  safely  be  cut 
down  upon  and  secured  above  and  below  the  bleeding  spot.  Should 
suppuration  occur,  a  free  incision  should  be  made,  the  pus  and 
breaking-down  clots  turned  out,  and  any  vessel  seen  bleeding  tied. 
The  wound  should  then  be  plugged  with  antiseptic  gauze,  firmly 
bandaged  and  the  patient  watched  for  secondary  haemorrhage.  If  this 
threatens  the  artery  should  be  tied  in  its  continuity  above.  If 
haemorrhage  again  occurs  amputation  is  called  for. 

Wounds  of  arteries  may  be  divided  into  the  penetrating  and 
the  non-penetrating. 

1.  The  non-penetrating  are  those  in  which  either  the  outer  coat 
only,  or  the  outer  and  middle  coats  are  notched  or  torn.  Here  the 
wound  may  heal,  or  the  uninjured  coat  or  coats  may  ulcerate,  or 
give  way  and  hsemorrhage  ensue,  or  may  gradually  yield,  as  may 
also  the  cicatrix  left  on  the  healing  of  the  wound,  to  the  pressure 
of  the  blood,  and  lead  to  the  formation  of  an  aneurysm. 

2.  The  penetrating  are  those  in  which  the  interior  of  the  artery  is 
laid  open.  In  this  case  much  will  depend  upon  the  size  of  the  artery, 
and  whether  it  is  completely  or  only  partially  cut  across,  and  upon 
the  direction  and  size  of  the  wound. 

(a)  Wounds  of  large  arteries,  as  the  aorta  or  pulmonary  artery, 
whatever  their  nature,  are  usually  immediately  fatal. 

(b)  Wounds  of  arteries  of  the  second  and  third  degree,  as  the 
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femoral  and  brachial.  If  the  artery  is  completely  divided,  and  the 
edges  of  the  wound  are  cleanly  cut,  repeated  hemorrhages  rapidly 
terminating  in  death  will  generally  ensue;  but  if  the  edges  are 
uneven  and  ragged,  as  in  the  avulsion  of  a  limb  by  machinery  or 
by  a  cannon  ball,  the  external  coat  becoaies  twisted  up,  and  the 
middle  and  internal  coats  retract  and  contract,  a  clot  forms  within 
the  vessel,  and  no  heemorrhage  occurs.  If  the  artery  is  partially 
divided  and  the  wound  is  made  transversely  to  the  long  axis  of  the 
vessel,  the  longitudinal  tension  of  the  elastic  coat  causes  the  wound 
to  gape  and  assume  an  oval  or  circular  shape,  according  to  the 
length  of  the  incision,  and  severe  heemorrhage  will  ensue  ;  but  if 
the  wound  is  made  parallel  to  the  long  axis  of  the  vessel,  and  is 
small  (a  mere  puncture),  it  may  heal  spontaneously.  In  the  latter 
instance  the  cicatrix  may  remain  permanent,  or  it  may  subsequently 
yield,  producing  a  traumatic  aneurysm. 

(c)  Wounds  of  medium-sized  arteries,  as  the  radial  and  tibials, 
are  attended,  when  the  vessel  is  completely  and  evenly  divided,  by 
sharp  huemorrhage,  followed  by  syncope,  and  temporary  arrest  from 
the  formation  of  a  clot.  The  artery  may  then  become  permanently 
occluded ;  usually,  however,  as  the  heart's  power  is  restored  the  clot 
is  washed  away  and  hemorrhage  recurs.  In  this  way  haemorrhages, 
alternating  with  temporary  arrests,  continue  until  death  ensues  from 
exhaustion.  When  the  edges  of  the  wound  are  uneven,  or  the  artery 
is  only  partially  divided,  the  effects  are  similar  in  each  case  to  those 
described  above  in  arteries  of  larger  size. 

{d)  Wounds  of  small  arteries. — If  the  artery  is  completely  divided, 
it  will  usually  become  occluded  in  the  way  described  under  Method 
of  arrest  of  Hcemoi-rhage  (p.  213)  ;  but  if  only  partially  divided 
such  occlusion  does  not,  as  a  rule,  take  place,  and  repeated  hemor- 
rhages follow.  Complete  division  will  then  often  suffice  to  cause  its 
occlusion,  a  plan  which  was  frequently  resorted  to  when  bleeding 
fi'om  the  temporal  was  practised. 

When  the  wound  through  the  soft  tissues  leading  to  a  wounded 
artery  is  small  or  of  a  punctured  character,  the  superficial  part  of  the 
wound  may  close,  whilst  the  blood  continues  to  be  exti-avasated  from 
the  wounded  vessel  into  the  deeper  part,  where  it  may  become  encysted 
from  the  condensation  of  the  soft  tissues  around  {circumscHbed, 
ti'auviatic  aneurysm) . 

Treatment  of  wounded  arteries. —  1.  When  an  artery  is  seen 
spouting  in  an  open  wound  a  ligature  should  at  once  be  applied  to 
the  bleeding  end.    (See  Arrest  of  Hoimorrhage,  p.  217.) 

2.  When  the  end  of  a  large  artery  is  seen  pulsating,  but  not  bleeding 
in  consequence  of  it  having  been  torn  across,  it  should  be  exposed  and 
ligatured. 

3.  When  an  artery  is  exposed  for  some  distance  in  its  continuity 
two  ligatures  had  better,  as  a  rule,  be  applied  and  the  artery  divided 
between  them,  especially  if  it  be  notched  or  bruised. 
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4.  When  an  artery  has  ceased  to  bleed,  even  though  the  haemor- 
rhage may  have  been  sharp,  the  wound  should  on  no  account  be 
enlarged  for  the  purpose  of  tying  the  bleeding  vessel,  unless  it 
can  be  seen  or  felt ;  since  not  only  may  it  not  bleed  again,  but  as 
the  bleeding  has  ceased  it  may  also  be  difficult  or  impossible  to  find 
it.  In  such  a  case,  however,  especially  if  the  patient  is  much 
collapsed,  he  should  be  watched  for  the  first  sign  of  any  return  of 
the  haemorrhage,  firm  pressure  in  the  meantime  being  applied  over 
the  wound,  and  where  practicable  over  the  course  of  the  main  artery 
above  and  below.  The  whole  limb,  moreover,  should  be  carefully 
bandaged  from  below  upwards.    This  rule  only  applies  to  primary 

haemorrhage.  In  secondary  haemorrhage, 
it  is  exactly  the  reverse ;  although  the 
bleeding  has  ceased,  the  vessels  must  be 
sought  and  secured,  as  another  and  per- 
haps fatal  hsemorrhage  is  almost  sure  to 
ensue. 

5.  When  the  hsemon-hage  is  small  in 
amount,  the  external  wound  small,  and 
the  artery  not  seen,  pressure  should  be 
applied  in  the  way  mentioned  above,  and 
will  probably  suffice. 

6.  When  the  bleeding  is  severe  and 
evidently  arterial,  and  the  external  wound 
is  still  open,  whether  the  wound  be  deep, 
recent,  inflamed,  or  sloughing,  the  well- 
established  rule  is  to  cut  doion  ujMn  the 
bleeding  point  and  apply  a  ligature  to  each 
end  of  the  artery  if  divided,  w  above  and 
below  the  wound,  then  dividing  between,  if 
the  artery  is  punctured  or  only  partially 
cut  across.  To  do  this  it  is  generally 
sufficient  to  enlarge  the  wound  in  the  soft 
tissues  ;  but  where  the  wound  is  on  one 
side  of  the  limb  and  the  bleeding  apparently 
comes  from  an  artery  on  the  other,  a  probe 
should  be  passed  through  the  wound,  its 

projecting  point  cut  down  upon,  and  the  bleeding  artery  sought 
through  this  incision  and  tied  as  above.  The  object  of  this  procedure 
is  to  prevent  the  necessity  of  making  a  very  large  wound.  ^ 

The  reasons  for  tying  an  artery  at  the  place  where  it  is  wownded 
are  : — 1.  It  is  often  impossible  to  determine,  without  cutting  down 
upon  it,  what  artery  is  bleeding,  and  should  the  alternative  plan  of 
securing  the  main  artery  higher  up  be  adopted,  the  wrong  artery  after 
all  may  be  tied,  and  the  bleeding  continue.  Thus,  for  example,  in 
a  supposed  wound  of  the  femoral  it  might  be  the  profunda,  or  even 
a  small  muscular  branch,  that  was  bleeding.     2.  Even  supposing  the 


Fig.  102.  —  Diagram  to  illus- 
trate the  manner  in  which, 
alter  a  ligature  has  been 
applied  at  a  distance  from 
a  wound  in  an  artery,  the 
blood  may  be  cari'ied  back 
again  into  the  artery  above 
and  below  the  wounded 
spot  by  collateral  vessels. 
The  an"ows  indicate  the 
direction  of  the  blood 
current. 
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main  trunk  were  the  one  wounded,  the  blood  might  still  be  carried 
by  the  collateral  vessels  into  the  artery  beyond  the  ligature  either 
above  or  below  the  wound  in  the  vessel,  and  bleeding  recur  from 
either  the  proximal  or  distal  end  respectively  (Fig.  102).  3.  Should, 
moreover,  ligature  of  the  main  artery  higher  up  thus  fail  to  arrest 
the  hemorrhage,  not  only  will  the  patient  be  further  reduced  by  loss 
of  blood,  but  the  subsequent  ligature,  which  will  then  probably  in 
the  end  have  to  be  applied  to  the  bleeding  artery  in  the  wound,  may 
through  the  extra  interference  with  the  collateral  vessels  induce 
gangrene  of  the  limb.  4.  Tying  the  main  artery  above  is  in  itself 
in  some  cases,  as  the  subclavian  in  wounds  of  the  axillary,  a  more 
dangerous  and  difficult  procedure  than  enlarging  the  wound. 

The  reason  for  applying  a  ligature  to  both  ends  of  the  vessel  if  it 
is  divided,  or  above  and  below  the  tvound  if  it  is  merely  punctured  or 
only  partially  cut  across,  is  that  ligature  of  the  proximal  end  only 
may  be  insufficient  to  arrest  the  haemorrhage,  since  the  blood,  as 
seen  in  Fig.  102,  may  be  carried  round  by  the  collateral  channels 
into  the  artery  below  the  wound  and  may  thence  escape  by  the  open 
distal  end. 

Recently  several  successful  cases  have  been  reported  in  which  a 
wound  in  a  large  artery,  axillary,  femoral,  has  been  sutured,  the 
stitches  being  so  passed  as  to  bring  the  endothelial  surfaces  into 
contact.  The  circulation  has  been  restored,  and  no  aneurysm  has 
followed. 

In  some  instances  the  above  rule  of  cutting  down  upon  and 
tying  the  artery  at  the  wounded  spot  cannot  be  carried  out. 
Thus,  where  the  artei-y  is  inaccessible,  as  in  punctured  wounds  of 
the  tonsil,  or  about  the  angle  of  the  jaw  where  important  structures 
would  be  damaged  by  enlarging  the  wound,  it  may  be  necessary  to 
tie  one  of  the  carotids.  Moreover,  it  may  at  times  be  safer  to 
remove  a  limb  than  to  search  for  the  bleeding  vessel,  as  for  instance 
in  suppurating  and  sloughing  tissue  and  in  wounds  of  the  posterior 
tibial  artery  in  the  upper  third  of  the  leg,  especially  if  the  injury 
is  complicated  by  fracture. 

Whilst  cutting  down  upon  a  bleeding  artery  hfjemorrhage  should 
be  restrained  by  the  use  of  an  elastic  tourniquet  or  the  fingers 
applied  to  the  main  artery  above  the  wound  ;  and  in  the  case  of  a 
wound  of  the  carotid,  subclavian,  external  iliac,  or  gluteal  by  com- 
pressing the  artery  above  by  a  temporary  ligature,  or  by  a  loop  drawing 
ivp  the  artery  against  the  finger,  through  a  separate  incision.  Wliere 
it  is  impracticable  to  control  the  bleeding  in  any  of  these  ways,  the 
wound  should  be  sufficiently  enlarged  to  admit  one  or  two  fingers, 
and  the  bleeding  vessel  having  been  recognised  by  the  escape  of 
warm  blood,  should  then  be  compressed  by  the  finger  or  sponge  on 
a  holder,  the  wound  further  enlarged,  and  the  artery  secured  with 
the  aid  of  an  assistant,  before  the  compression  is  removed  from  the 
bleeding  spot,  by  passing  an  aneurysm  needle  under  the  compressed 
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artery,  or  even  by  transfixing  the  tissues  underneath  and  tying 
on  each  side  of  the  compression,  like  a  pedicle. 

Should  gangrene  ensue  after  ligature,  and  spread  rapidly,  ampu- 
tation must  be  performed  at  the  seat  of  ligature  ;  but  if  it  involves 
only  one  or  two  fingers  or  toes,  or  spreads  slowly,  a  line  of  demarca- 
tion may  be  waited  for  before  amputating,  the  gangrenous  part 
being  kept  in  the  meanwhile  aseptic  in  the  way  suggested  under 
Gangrene.    The  anastomotic  circulation  will  meanwhile  improve. 

Traumatic  aneurysm. — Two  forms  are  described,  the  diffused 
and  the  circumscribed. 

The  diffused  is  practically  a  ruptured  or  wounded  artery  with 
extravasation  of  blood  into  the  tissues.  There  is  no  attempt  at  the 
formation  of  a  sac,  and  the  term  aneurysm  applied  to  it  is  misleading. 
(See  Ruptured  Artery,  p.  274.) 

The  circumscribed  may  be  formed  in  several  ways,  as  already 
stated  under  Rupture  and  Wownds  of  Arteries.  Thus — 1.  After  a 
bullet  wound  or  stab  an  artery  may  be  wounded,  pressure  be  applied, 
the  external  wound  heal,  and  blood  slowly  escape  into  the  tissues ; 
or  the  artery  may  be  wounded,  heal,  and  the  cicatrix  subsequently 
yield.  An  artery  may  be  wounded,  but  not  penetrated,  and  the 
uninjured  coat  or  coats  may  yield  to  the  pressure  of  the  blood. 
2.  An  artery  may  without  external  wound  be  punctured  by  a  frag- 
ment of  fractured  bone,  or  torn  in  reducing  a  dislocation,  and  blood 
in  either  case  be  extravasated  into  the  tissues.  In  all  of  these 
cases  the  soft  tissues  around  become  condensed  and  form  the  sac 
of  the  aneurysm.  Where  the  aneurysm  is  produced  by  the  yielding 
of  any  portion  of  the  arterial  coat  this  at  first  will  form  the  sac,  but 
sooner  or  later  it  will  give  way,  and  the  sac  will  then  be  formed  by 
the  inflammatory  condensation  of  the  soft  tissues  around,  as  when 
the  blood  escapes  directly  into  the  tissues.  The  course,  termination, 
and  signs  of  a  circumscribed  traumatic  aneurysm  are  similar  to  those 
of  an  aneurysm  from  disease. 

Treatment. — The  artery  may  be  tied  immediately  above  the  sac, 
the  sac  laid  open  and  the  clot  turned  out.  Recently  traumatic 
aneurysms  have  been  treated  by  extirpation.  The  sac  is  cut  down 
upon,  the  artery  on  the  proximal  side  tied  and  divided,  the  sac 
dissected  up  intact,  and  the  artery  on  the  distal  side  secured. 

When  due  to  a  modem  small  rifle  bullet,  an  aneurysm  which  is 
not  enlarging  may  be  watched.  It  may  disappear  spontaneously 
or  the  anastomotic  circulation  improve,  and  then  either  a  proximal 
ligature  or  an  extirpation  may  be  done.  A  proximal  ligature  done 
too  early,  whilst  the  collateral  circulation  is  still  hindered  by  the 
pressure  of  the  extravasated  blood  clot,  is  very  likely  to  determine 
the  onset  of  gangrene. 

Arterio-venous  aneurysm  is  a  pulsating  tumour  depending 
upon  an  abnormal  communication  of  an  artery  with  a  vein.  There 
are  two  kinds  :  in  one  the  connnunication  between  the  artery  and 
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vein  is  direct  (Fig.  103,  a),  and  the  arterial  blood  is  forced  into  the 
vein  at  each  beat  of  the  heart,  causing  its  walls  to  be  dilated  into  a 
fusiform  or  sac-like  swelling  {aneurysmal  varix)  ;  in  the  other  (Fig. 
103,  b),  the  blood  passes  first  into  a  small  aneurysm  formed  by 
condensation  of  the  tissues  between  the  artery  and  vein  and  thence 
into  the  vein,  the  dilatation  of  the  vein  being  consequently  less  than 
in  the  preceding  variety  (varicose  aneurysm).  Both  forms  rarely 
occur  from  disease,  but  are  usually  the  result  of  a  bullet  wound, 
injury,  or  stab,  wounding  the  walls  of  both  vessels  where  they  lie 
side  by  side.  The  lesion  was  of  common  occurrence  at  the  bend  of 
the  elbow  when  venesection  was  in  vogue,  the  lancet  passing  through 
the  median  basilic  vein  and  bicipital  fascia  into  the  subjacent  brachial 
artery. 

Arterio-venous  aneurysms  have  been  of  common  occurrence  during 
recent  wars,  caused  by  high-velocity 
rifle  bullets  of  small  calibre — in  the 
skull,  at  the  back  of  the  orbit,  under 
the  jaw,  at  the  root  of  the  neck,  in 
the  axilla  or  groin,  above  and  below 
the  elbow  or  knee,  also  in  the  hands 
and  feet. 

—  An  aneurysmal  varix 
without  forming  a  marked 
except  that,  owing  to 
the  partial  obstruction,  the  artery 
above  is  dilated  and  thinned,  whilst 
there  is  a  smaller  pulse  beyond. 
The  vein  is  dilated  and  pulsates. 
There  is  a  peculiar  noise  or  bruit 
and    a    whirr,    compared    to  the 

buzzing  of  a  fly  in  a  paper  box.  In  varicose  aneurysm  a  pulsating 
tumour  gradually  develops,  with  an  ordinary  aneurysmal  bruit  and 
marked  venous  obstruction.  These  aneurysms  increase  but  slowly, 
and  do  not  tend  to  burst,  extravasate,  or  cause  gangrene.  The  varix 
may  remain  stationary  for  a  long  period.  But  the  affected  limb 
gradually  becomes  more  swollen,  cedematous  and  painful,  with  mus- 
cular wasting,  especially  in  the  case  of  the  varicose  aneurysm.  In  the 
neck  the  noise  is  conducted  up  into  the  head,  and,  as  in  intracranial 
aneurysm,  is  continually  ringing  in  the  patient's  ear.  Some  recent 
cases  caused  by  rifle  bullets  have  shown  a  tendency  to  spontaneous 
subsidence,  but,  on  the  other  hand,  after  a  stab,  there  may  be  a  rapid 
enlargement. 

Treatment. — Rest  and  pressure  are  of  no  permanent  service ; 
they  merely  relieve  pain  and  check  developments.  Some  cases  have 
been  relieved  by  proximal  ligature  only.  This  especially  applies  to 
intracranial  aneurysm,  but  also  to  some  bullet  injuries  in  the  limbs. 
Generally,  the  artery  should  he  tied  above  and  below,  and  the  vein 


Signs. 
pulsates 
tumour. 


FiQ.  103. —  Diagram  of  arterio-venous 
aneurysm.  A.  Aneurysmal  varix. 
B.  Varicose  aneurysm. 
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let  alone  ;  or  if  there  is  free  haemorrhage  from  the  veins  not  checked 
by  pressure,  a  lateral  ligature  may  be  applied.  Only  if  unavoidable 
should  the  vein  also  be  ligatured  above  and  below.  Walsham 
successfully  tied  both  the  femoral  artery  and  vein  in  Hunter's 
canal  for  a  rapidly  increasing  varicose  aneurysm,  due  to  the  puncture 
of  the  thigh  by  a  falling  bistoury. 


INJURIES  OF  -VEINS. 

Rupture  or  subcutaneous  laceration  of  a  vein  occasionally  occurs 
from  causes  similar  to  those  producing  rupture  of  an  artery — an 
accident,  moreover,  with  which  it  is  frequently  associated.  When 
the  vein  is  of  large  size  much  blood  may  be  extravasated  into  the 
tissues,  and  may  produce  gangrene  by  pressure  on  the  vessels  carry- 
ino-  on  the  collateral  circulation,  though  such  a  result  is  much  less 
common  than  after  rupture  of  an  artery.  The  blood,  except  when 
the  extravasation  is  large,  is  usually  absorbed,  but  may  break 
down  and  suppuration  ensue. 

Wounds. — Punctured  and  incised  wounds  when  small  and 
parallel  to  the  long  axis  of  even  large  veins  readily  heal  spontaneously 
without  obliteration  of  the  lumen  of  the  vessel.  At  times,  however, 
a  clot  may  form  in  the  wound,  and  successive  layers  be  deposited 
upon  it  until  ultimately  the  vein  is  occluded.  When  a  vein  is  com- 
pletely cut  across,  as  in  amputations,  it  usually  collapses  as  far  as 
the  next  pair  of  valves,  a  clot  forms  as  high  as  the  first  collateral 
branch,  and  the  vein  becomes  permanently  occluded  in  a  way  similar 
to  that  described  under  Healing  of  Wounded  Arteries.  In  conse- 
quence, however,  of  the  vein  wall  containing  less  elastic  and  muscular 
tissue  than  an  artery,  bleeding  sometimes  continues  unless  stopped 
artificially. 

Treatment. — When  the  wound  is  a  mere  puncture  in  the  con- 
tinuity of  the  vein,  unless  it  is  found  that  pressure  will  control  the 
htemorrhage,  the  coats  should  be  nipped  up  by  forceps  and  a  lateral 
ligature  or  suture  applied,  so  that  the  lumen  of  the  vessel  will  not 
be  obliterated.  If  a  vein  continues  to  bleed  during  an  amputation 
it  should  be  tied  like  an  artery.  A  large  wound,  or  one  made  in  the 
transverse  axis  of  a  large  vein,  necessitates  ligature  of  the  vein  in 
two  places  and  the  division  of  the  vessel  between  the  two  ligatures. 

The  dangers  of  wounds  of  veins  are  : — {a)  Immediate.  1.  Haimor- 
rhage.  2.  Entrance  of  air.  {b)  Remote.  These  are  complications 
depending  chiefly  on  the  size  of  tlie  vein  wounded  and  upon  the 
septic  infection  attending  the  injury.  They  are: — I.  Phlebitis. 
2.  a5dema.  3.  Thrombosis.  4.  Embolism.  5.  Ulceration.  6.  Meta- 
static abscesses  in  organs  connected  with  the  wounded  vein, 
whether  above,  or  below  by  retrograde  thrombosis.  7.  Gangrene  ; 
and  8.  Secondary  hsemon-hage. 
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Entrance  of   air  into  veius   is  fortunately  a  rare  accident, 
commonest  in  cat  throat.     It  sometimes  happens  in  operations 
about  the  root  of  the  neck,  where  the  disposition  of  the  cervical 
fascia  prevents  the  veins  collapsing,  and  thus  allows  air  to  be  sucked 
in  during  inspiration.     Air  is  known  to  have  entered  a  vein  by  the 
hissing  sound  during  inspiration,  the  escape  of  frothy  blood  from 
the  vein  on  expiration,  the  urgent  dyspnoea,  and  the  state  of  collapse 
into  which  the  patient  immediately  falls.     On  listening  over  the 
heart  a  peculiar  churning  sound  can  be  heard.     Death  in  fatal  cases 
usually  occurs  in  a  few  minutes,  and  is  due  to  the  admixture  of 
blood  and  air  preventing  the  circulation  through  the  capillaries  of 
the  lungs,  and  so  causing  distension  and  consequent  inertia  of  the 
right  side  of  the  heart.     Treatment. — The  finger  should  at  once  be 
placed  over  the  hole  in  the  vein  to  prevent  more  air  entering,  and  a 
clamp  or  ligature  applied  as  soon  as  practicable.      Pouring  water 
into  the  wound  has  been  suggested  botb  as  a  means  of  preventing 
the  further  entrance  of  air  during  inspiration  and  of  allowing  that 
which  is  already  in  to  bubble  out  during  expiration.    The  patient 
should  be  placed  with  his  head  low  to  insure  a  suificient  supply  of 
blood  to  the  brain,  and  for  the  same  purpose  the  arteries  of  the 
extremities  should  be  compressed,  whilst  injections  of  ether  or 
brandy  should  be  given  subcutaneously  to  stimulate  the  heart. 
Artificial  respiration  should  not  be  performed  till  the  vein  is  secured, 
lest  more  air  be  sucked  in.    If  fainting  continues  saline  fluid  should 
be  infused  and  artificial  respiration  with  oxygen  inhalations  kept  up. 

To  guard  against  entrance  of  air  when  operating,  veins  should  be 
clamped  before  division,  and  in  removing  a  tumour  traction  should 
not  be  made  at  the  moment  the  vein  is  severed. 


INJURY  OF  LYMPHATICS. 

The  anastomosis  between  lymphatic  vessels  is  so  free  that  no 
trouble  arises  from  their  division,  except  where  the  main  trunks  of 
the  limb  meet  in  the  axilla  or  groin,  and  except  when  the  thoracic 
duct  itself  is  injured  as  in  the  neck  on  the  left  side. 

The  thoracic  duct  opens  into  the  junction  of  the  left  internal  jugular 
and  subclavian  veins  by  a  sort  of  delta,  hence  it  is  the  exception  for 
all  these  outlets  to  be  included  in  a  ligature,  and  if  a  chyle  fistula 
forms,  it  tends  spontaneously  to  close.  The  thoracic  duct  has  been 
ruptured  along  with  fracture  of  the  spine  ;  the  patient  died  in  a  few 
days  with  the  right  pleura  full  of  chyle.  It  has  been  injured  by 
a  bullet,  by  a  stab  in  the  root  of  the  neck,  and  by  operations  such 
as  ligature  of  the  subclavian  artery,  or  removal  of  glands.  Chyle 
escapes,  but  on  account  of  the  number  of  outlets,  also  the  communica- 
tions with  the  vena  azygos  and  the  right  thoracic  duct,  the  rent  may 
be  expected  to  heal.   Meanwhile  the  external  wound  should  be  plugged 
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with  gauze.  This  failing,  the  duct  has  been  implanted  into  the 
venous  trunk. 

Axillary  lymphatics  are  most  commonly  injured  in  the  extensive 
removal  of  the  axillary  glands  for  mammary  cancer ;  the  result  of  the 
lymphatic  obstruction  is  chronic  oedema  of  the  limb  or  elephantiasis. 
In  the  groin  the  same  result  has  followed  the  excision  of  lymphatic 
glands.  The  limb  becomes  much  enlarged  by  solid  oedema,  which 
can  be  scarcely  pitted  by  pressure ;  the  skin  becomes  rugose,  and 
vesicles  may  form  and  leak  lymph,  causing  an  eczema. 

Treatment. — Elevation  and  elastic  bandaging  in  the  early  stage. 
If  the  oedema  is  very  marked,  the  limb  is  fomented  with  water  as  hot 
as  can  be  borne,  and  then  massaged. 

INJURIES  OF  NERVES. 

Wounds  of  nerves. — A  nerve  may  be  completely  or  partially 
divided,  and  the  wound  may  be  of  an  incised,  lacerated,  contused,  or 
punctured  character. 

Pathology. — After  complete  division  of  a  nerve  the  divided  ends 
slightly  retract,  and  the  portion  of  nerve  below  the  injury  degenerates 
slowly,  and  at  least  to  a  large  extent  throughout  its  whole  length 
(Wallerian  degeneration).  If  it  unites  naturally,  or  is  united  by 
surgical  measvires,  regeneration  slowly  occurs.  As  to  the  repair  of 
nerves,  there  is  at  present  a  difference  of  opinion  which  governs  the 
description  of  the  appearance  found.  We  here  follow  that  given  by 
Mr.  Bowlby,  recently  confirmed  by  Mr.  Ballance  and  Dr.  Purves 
Stewart.  The  alternative  theory  has  been  generally  supported  by 
embryologists  and  physiologists. 

The  proximal  end. — If  the  divided  nerve  remains  for  a  time  un- 
united, the  portion  of  the  nerve  immediately  above  the  division 
is  converted  into  a  bulbous  swelling,  or  nerve-end  bulb.  It  is 
very  tender  to  the  touch,  and  when  cut  out  and  examined  micro- 
scopically is  found  to  be  composed  of  connective  tissue  with  numerous 
young  medullated  nerve  fibres  coiled  up  amongst  the  fibrous  tissue. 
In  tracing  the  origin  of  these  new  fibres,  it  is  seen  that  b}^  the 
proliferation  of  nerve  corpuscles  and  of  connective-tissue  cells  of  the 
endoneurium  (Fig.  104,  D,  1,  2),  the  nuclei  of  which  show  karyokinesis, 
numbers  of  young  cells  are  formed.  Some  of  these  cells  become 
neuroblasts,  and  by  elongating  become  spindle-shaped,  and  so  fuse 
with  one  another  into  new  axis-cylinders,  whilst  others  are  applied 
to  the  axis-cylinders,  and  develop  the  nerve  sheaths  and  corpuscles. 
Other  cells  become  fibroblasts,  and  develop  the  fibrous  tissue  of 
which  the  end  bulb  is  composed.  The  view  hitherto  favoured  by 
embryologists  and  physiologists  is  (Fig.  104,  C,  1,  2)  that  these  new 
axis-cylinders  have  grown  out  from  tlie  cut  end,  but,  meeting  with 
o))struction,  coil  up,  awaiting  a  favourable  opportunity,  such  as 
approximation  or  the  insertion  of  a  graft,  a  leash  of  animal  suture 
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material,  or  a  decalcified  chicken-bone,  to  grow  across  the  gap  made 
by  the  injury  into  the  distal  segment. 

The  distal  segment. — Degeneration  occurs  (Fig.  104,  B,  2  and  3) 
beyond  the  line  of  division,  the  myelin  of  the  medullary  sheath  breaks 
up,  and  this  becomes  marked  after  the  fourth  day,  when  the  medullary 
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Fig.  104. — Nerve  division  and  regeneration.  Diagram  in  aid  of  the  description  in  the 
text.  1.  Nerve  above  the  level  of  division.  2.  Nerve  just  below  the  level  of 
division.  3.  Nerve  some  distance  below  the  level  of  division.  A.  Nerve  undivided. 
B.  Nerve  divided  and  degeneiating.  C.  Nerve  after  division  regenerating  by 
outgrowth  from  the  proximal  end.  D.  Nerve  after  division  ;  regeneration  in  the 
peripheral  segment,  a.  Neurilemma  ;  h.  Medullary  sheath,  and  c.  Axis-cylinder 
degenerating  into  fat  globules  ;  d.  Connective  tissue  and  cells  of  endoneurium, 
and  e.  Nerve  corpuscles  showing  karyokinesis  and  proliferating  to  produce  small 
round  cells. 

sheath  is  changed  into  a  number  of  fat  globules,  which  are  slowly 
removed  by  a  process  of  phagocytosis.  Later  on  the  axis-cylinder 
becomes  beaded  and  slowly  disappears,  as  well  as  the  neurilemma. 
Within  six  hours  of  the  injury  there  couunences  an  inflammation 
about  the  region  of  the  injury,  an  emigration  of  leucocytes  and 
exudation  of  fluid,  but  this  in  an  aseptic  wound  is  of  only  transitory 
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duration,  although  where  suppuration  occurs  it  may  further  destroy 
the  cut  ends  of  the  nerve. 

Eegeneration  is  carried  out  by  the  fixed  cells,  the  nerve  corpuscles 
and  the  connective-tissue  cells  of  the  endoneurium.  About  three  days 
after  the  division  (Fig.  104,  B,  2,  3)  neurilemma  corpuscles  and  the 
connective-tissue  cells  show  active  karyokinesis.  The  rapid  division 
of  these  cells  produces  a  number  of  small  round  cells,  Avhich 
invade  and  replace  the  degenerating  nerve  fibres.  By  their 
phagocytic  property,  they  ingest  myelin  globules  and  also  inflam- 
matory leucocytes.  Some  of  these  newly-formed  cells  become 
neuroblasts,  others  fibroblasts.  Not  all  the  fibres  in  the  distal  segment 
die  at  once,  even  although  it  remains  completely  separated  from 
the  proximal  end ;  sonie  fibres  persist  for  a  long  while,  but  if  there 
is  no  union  of  the  ends  ultimately,  say  two  years  after  division, 
all  fibres  completely  disappear,  leaving  a  connective-tissue  strand. 
But  in  the  distal  segment,  although  still  ununited,  a  regeneration 
to  a  certain  degree  takes  place.  Some  three  weeks  after  division 
(see  Fig.  104,  D,  2,  3),  neuroblasts,  derived  as  above  mentioned, 
are  found  to  be  becoming  spindle-shaped,  and  to  be  arranging  them- 
selves end  on,  then  by  fusion  to  be  transformed  into  young  axis 
cylinder  fibres,  whilst  other  neuroblasts  are  wrapped  round  the 
new  axis  cylinders  to  form  the  medullarj^  sheath,  neurilemma  and 
nerve  corpuscles.  New  nerves  thus  formed  are  found  fairly  com- 
plete after  five  months,  not  especially  close  to  the  cut  end,  but 
are  rather  more  developed  in  the  distal  segment  some  distance  away 
from  its  cut  end.  The  distal  cut  end  also  develops  a  small  bulb, 
not  differing  in  structure  from  that  on  the  proximal  cut  end.  If  the 
ends  continue  ununited,  these  young  fibres  for  the  most  part  remain 
imperfect,  the  axis  cylinders  are  beaded,  the  myelination  incom- 
plete, and  gradually  they  disappear  again. 

The  partial  regeneration  in  the  ununited  distal  end  may  be 
regarded  as  an  anticipation  of  reunion,  and  affords  an  explanation 
of  the  rapid  recovery  of  function  following  suture  of  nerves, 
much  more  rapid  than  could  occur  if  the  axis  cylinder  fibres  had 
to  grow  down  (Fig.  104,  C,  2,  3)  from  the  proximal  end.  The  develop- 
ment of  new  nerve  fibres  in  the  distal  end  before  reunion  suggests 
the  theory  that  a  nerve  consists  of  partially  independent  segments, 
the  nutrition  of  each  internode  being  largely  controlled  by  the 
nerve  corpuscles  or  nucleus  of  the  neurilemina,  which  can  undergo 
rapid  division  and  produce  neuroblasts.  A  negative  point  in  favour 
of  this  theory  is  the  absence  of  regeneration  in  the  spinal  cord, 
where  the  fibres  have  no  neurilemma  and  nucleus. 

Those  who  hold  to  the  central  origin  of  all  nerve  fibres  have 
regarded  the  fibres  found  in  the  ununited  distal  segment  as  non- 
degenerated  or  only  partly  degenerated  fibres,  and  the  rapid  recovery 
of  sensation  after  reunion  as  due  to  contact  between  proximal  and 
distal  undegenerated  fibres,  while  the  full  recovery  of  motor  power 


INJURIES  OF  NERVES. 


287 


is  delayed  until  (Fig.  104,  C,  2,  3)  axis  cylinder  fibres  have  grown 
down  again  from  the  proximal  end  and  have  secreted  a  medullary 
sheath,  or  have  joined  up  to  old  undegenerated  fibres  as  electric 
wires  are  joined. 

The  foregoing  statements  must  be  regarded  as  provisional ;  facts 
which  now  seem  to  support  the  central  theory  or,  on  the  other  hand, 
the  segmental  theory,  will  doubtless,  with  further  observations,  fall 
into  line  with  one  another. 

When  a  nerve  is  only  partially  cut  across,  the  divided  portions 
may  unite  in  the  way  above  described,  or  they  may  become 
involved  in  the  scar  resulting  on  the  healing  of  the  soft  tissues, 
and  then  prove  a  source  of  much  irritation  to  the  rest  of  the 
nerve. 

The  effects  of  division  of  nerves. — (1)  Paralysis  of  motion  and  sensa- 
tion of  "the  parts  supplied  by  the  nerve.  (2)  Subsequent  wasting, 
atrophy,  and  fatty  degeneration  of  the  paralysed  muscles.  (3)  Cer- 
tain trophic  changes  in  the  tissues  whose  nutrition  is  presided  over 
by  the  injured  nerve,  such  as  a  glazed,  smooth,  cold,  and  bluish- 
red  condition  of  the  skin,  falling  off  of  the  hair,  cracking  and 
deformity  of  the  nails,  local  ulcerations  and  gangrene  of  the  fingers, 
etc.  (4)  A  marked  diminution  of  the  temperature  of  the  part, 
which  may  be  preceded  for  a  few  days  or  even  a  few  weeks  by  a 
slight  increase  of  two  or  three  degrees.  (5)  Affections  of  the  joints 
resembling  rheumatism,  and  apt  to  terminate  in  more  or  less  com- 
plete ankylosis.  (6)  Ascending  neuritis,  which  is  attended  with 
severe  pain  in  the  cicatrix,  pain  shooting  up  the  nerve,  and  pain  in 
the  area  of  its  distribution ;  and  (7)  Very  rarely,  changes  in  the 
nerve  centres  of  a  functional  or  of  an  organic  nature. 

Signs. — The  immediate  symptoms  are  loss  of  function  in  the  parts 
supplied  by  the  nerve,  viz.,  muscular  paralysis,  local  ansesthesia,  or 
loss  of  special  sense,  according  as  a  motor,  sensory,  or  nerve  of  special 
sense  is  injured.  In  the  case  of  a  mixed  nerve  both  motion  and 
sensation  will  be  lost ;  but  sensation  in  some  instances  may  be 
partially  restored  in  a  few  days  throiigh  anastomosing  branches 
from  other  nerves.  The  remoter  symptoms  are  wasting  of  the 
muscles,  and  the  trophic  changes  of  the  skin,  nails,  etc.,  already 
alluded  to,  and  sometimes  pain  in  the  cicatrix,  and  in  the  course  of 
the  nerve  and  its  peripheral  distribution.  The  muscles  exhibit  to 
electrical  tests  the  reaction  of  degeneration,  i.e.,  they  do  not  respond 
to  the  interrupted  current,  bixt  contract  on  the  application  of  a  con- 
tinuous current  of  less  strength  than  that  necessary  to  cause  the 
contraction  of  normal  muscles  ;  the  contraction  elicited,  moreover, 
is  slow,  long,  and  tetanic  ;  and  the  sequence  of  polar  reaction  is 
altered  (ACC.>CCC.  instead  of  CCC.>ACG.).  Their  response, 
however,  to  the  continuous  current  becomes  less  and  less  till  they 
finally  cease  to  contract  at  all.  As  a  consequence  of  the  degenera- 
tion of  the  affected  muscles  their  opponents  undergo  shortening, 
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thus  producing  various  deformities,  as  for  example  the  claw  hand 
{main  en  griffe)  seen  after  division  of  the  ulnar  nerve,  and  the 
resulting  paralysis  of  the  interossei  (Fig.  106,  C). 

The  treatment  varies  according  as  the  wound  of  the  nerve  is  recent 
or  of  long  standing.  In  the  former  case  the  nerve  should  be  sought 
in  the  wound,  the  divided  ends  sutured,  the  limb  placed  at  rest  on 
a  splint  in  such  a  position  that  the  united  ends  are  not  subjected  to 
tension,  and  every  effort  subseqiiently  made  to  obtain  healing  of  the 
wound  of  the  soft  parts  by  the  first  intention.  If  the  divided  ends 
of  the  nerve  are  lacerated  or  contused,  the  injured  portions  should 
be  cleanly  cut  away  before  applying  the  sutures.  If  the  nerve  is 
only  partially  divided  the  divided  parts  should  be  sutured.  The 
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Fig.  105. — Suture  of  nerves.  1.  Sutures  inserted.  2.  The  bulbous  ends  of  a  divided 
nerve.  3.  The  proximal  end  notched  and  a  iJap  turned  down  to  meet  the  distal 
eud.  4.  The  pr'iximal  bulbous  end  split  to  receive  the  distal  end  into  the  notch. 
5.  A  graft  inserted  between  the  proximal  and  distal  ends.    6.  Nerve  anastomosis. 

sutures,  consisting  of  fine  silk,  should  be  passed  with  a  small  round 
needle  through  the  sheath  of  the  nerve  in  four  or  five  places 
(Fig.  105).  One  of  the  sutures  is  generally  passed  completely 
through  the  nerve,  a  quarter  of  an  inch  from  the  divided  ends,  to 
ensure  a  better  hold.  In  every  recent  wound  it  should  be  as  much 
a  matter  of  routine  to  suture  lax-ge  nerves,  if  divided,  as  it  is  to  tie 
wounded  arteries.  If,  after  the  wound  has  healed,  the  nerve  does 
not  unite,  an  attempt  is  made  to  procure  vmion,  as  must  also  be 
done  in  neglected  cases  of  non-union,  though  many  months  or  even  a 
year  or  two  may  have  elapsed.  An  incision  over  the  ununited  ends 
should  be  made  parallel  to  the  nerve,  the  bulbous  upper  end  of  which 
can  generally  be  felt  through  the  soft  tissues.  The  ends,  which  may 
have  retracted  so  as  to  be  as  much  as  an  inch  or  more  apart,  should 
be  sought,  the  bulbous  end  shaved  away  little  by  little  with  a  sharp 
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scalpel  till  plenty  of  nerve  bundles  are  seen  on  the  surface  of  the 
section,  the  lower  end  also  refreshed,  and  the  two  united  in  the  manner 
described  above,  the  proximal  end  being  if  necessary  stretched  a  little. 
Where  the  ends  are  embedded  in  much  cicatricial  tissue  they  should 
be  freed  by  careful  dissection,  and  when  much  separated  stretched  so 
as  to  bring  them  into  apposition.  If  the  nerve  is  only  partially 
divided,  and  the  divided  portions  are  bound  down  by  cicatricial 
tissue,  the  injured  segment  should  be  dissected  free  before  applying 
the  sutures.  In  some  instances  sensation  may  return  within  twenty- 
four  hours  of  suture  ;  but  it  may  be  more  than  a  year  in  long-standing 
cases  before  the  function  of  the  nerve  is  restored,  and  then  not  com- 
pletely as  regards  fine  movements.  In  the  meanwhile  the  nutrition 
of  the  parts  supplied  by  it  should  be  promoted  by  warmth,  and 
the  muscles  prevented  as  much  as  possible  from  degenerating  by 
galvanism,  massage,  friction,  and  passive  movements.  The  para- 
lysed muscles  should  also  be  kept  relaxed  lest  they  become  over- 
stretched, and  the  antagonistic  muscles  in  consequence  shortened  and 
contracted. 

Transplantation  of  nerves  or  nerve-grafting. — The  operation  of 
nerve-grafting  has  now  become  a  recognised  surgical  procedure. 
An  attempt  to  restore  the  function  of  a  nerve  in  this  way  may  be 
made  where  the  proximal  and  the  distal  ends  cannot  be  brought  into 
apposition,  as,  for  instance,  after  a  portion  of  nerve  has  been  destroyed 
in  a  compound  fracture,  or  after  a  portion  of  nerve,  damaged  by  the 
contraction  of  cicatricial  tissue,  by  the  formation  of  callus,  or  by  the 
growth  of  a  tumour  in  its  substance,  has  been  removed.  The  graft 
may  be  taken  from  a  freshly-amputated  limb  or  from  a  recently  killed 
animal,  or  an  anastomosis  may  be  made  between  Mierves,  the  distal 
end  being  inserted  into  a  slit  made  in  another  nerve  trunk.  This 
usually  gives  better  results  than  the  operation  of  splitting  the  nerve 
and  turning  the  flaps  into  the  gap.  The  conditions  for  success  are  : — 
Great  care  in  dissecting  out  and  handling  the  nerve,  the  avoidance 
of  all  tension,  strict  asepsis,  and  immediate  union  of  the  wound  of 
the  soft  parts. 

Subcutaneous  rupture  of  a  nerve  is  rare,  but  is  occasionally 
met  with  as  the  result  of  a  severe  twist  or  wrench.  Walsham  saw 
it  three  times  in  the  peroneal  nerve  where  it  winds  round  the 
head  of  the  fibula.  It  is  attended  with  severe  pain  at  the  time  of 
injury,  perhaps  also  referred  to  the  periphery  of  the  nerve,  the  gradual 
formation  of  a  bulbous  swelling  on  the  nerve  immediately  above  the 
rupture,  and  paralysis  of  motion  and  sensation  in  the  parts  supplied 
by  the  nerve.  The  same  effects  follow  as  in  division  of  a  nerve  in  an 
open  wound.    The  treatment  is  also  similar. 

Avulsion. — In  the  avulsion  of  a  limb  the  nerves  may  be  torn  away 
from  their  roots,  as  in  the  instance  of  a  boy  in  St.  Bartholomew's 
Hospital,  whose  leg  was  torn  off  above  the  knee,  bringing  with  it  the 
whole  sciatic  nerve  as  far  as  its  origin  from  the  spinal  cord. 
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Compression  of  a  nerve  occasions  numbness  and  tingling,  and, 
if  severe  and  prolonged,  partial  or  complete  paralysis  of  the  parts 
supplied  by  it,  and  the  series  of  changes  described  in  the  last  section. 
As  e.xamples  may  be  mentioned  crutch-palsy,  due  to  the  pressure  of 
a  crutch  upon  the  large  nerves  in  the  axilla  ;  the  dropped,  wrist,  from 
the  involvement  of  the  musculo-spiral  nerve  in  the  callus  of  a  fracture 
of  the  humerus  ;  the  tingling,  numbness,  and  partial  paralysis  some- 
times following  dislocations  of  the  shoulder,  from  the  pressure  of  the 
head  of  the  displaced  bone  on  the  brachial  plexus  ;  the  pain  caused 
by  the  pressui'e  of  a  tumour  on  a  nerve  ;  the  "  pins  and  needles  "  felt 
in  the  feet  after  sitting  on  the  edge  of  a  chair,  fi-om  compression 
of  the  sciatic  nerve,  etc.  The  treatment  consists  in  releasing,  if 
practicable,  the  nerve  from  the  compressing  agent.  If  a  wound  of 
the  soft  tissues  is  necessary  to  accomplish  this  object,  healing  withoiit 
suppuration  is  essential,  as  otherwise  the  nerve  may  become  again 
compressed  by  the  resulting  scar  tissue. 

Contusions  of  nerves. — A  familiar  example  of  this  injury  is  a, 
blow  on  the  ulnar  nerve  as  it  lies  behind  the  internal  condyle.  There 
is  intense  pain  at  the  spot  struck,  and  shooting  pains  and  "  pins  and 
needles  "  in  the  parts  supplied  by  the  nerve.  These  symptoms  pass 
off  shortly,  but  occasionally  they  may  be  more  severe  and  last  for 
several  weeks,  in  which  case  there  is  probabl}'  some  effusion  of  blood  in 
the  nerve.  In  rare  instances  ascending  neuritis,  persistent  neuralgia, 
or  even  paralysis,  and  changes  similar  to  those  observed  after  com- 
plete division  of  a  nerve,  may  follow. 

Foreign  bodies  in  nerves. — A  portion  of  a  needle  broken  off  in 
a  nerve,  or  the  lodgment  of  small  shot  from  a  gun  accident,  may 
give  rise  to  inflammation  of  the  nerve,  persistent  irritation  and  pain 
at  the  injured  spot,  spasm  in  the  muscles,  and  pain  or  tingling  in  the 
parts  supplied  by  the  nerve.  Such  accidents  have  occasionally  been 
followed  by  epileptiform  convulsions.  Much  the  same  result  seems  to 
arise  when  the  nerve  has  been  split  by  a  stab,  bullet,  etc.,  without 
the  foreign  body  actually  lodging  in  it.  The  treatment  is  to  cut  down 
upon  and  remove  the  foreign  body. 

Injuries  to  special  nerves. — The  brachial  plexus  maj'  be  injured 
by  .blows  and  fractures  of  the  clavicle  and  spine,  by  traction  on  the 
arm  during  birth  and  in  the  course  of  operations.  Birth  palsy  most 
commonly  involves  the  fifth  root,  the  upper  fibres  of  which  supply 
the  supra-spinatus,  infra-spinatus,  and  deltoid,  the  lower  fibres  the 
biceps  and  brachialis  anticus,  whilst  it  is  from  the  sixth  and  seventh 
roots  that  the  triceps,  supinator  longus  and  extensors  of  the  wrist  are 
supplied.  The  lower  cord  from  the  eighth  cervical  and  first  dorsal  is 
the  one  injured  in  operations  on  the  subclavian  artery,  causing  paralysis 
of  the  ulnar  nerve.  The  nerve  trunks  involved  are  first  freed  from 
scar  tissue,  next  identified  by  electrical  stimulation.  Any  paralysed 
fibres  are  then  reinforced  by  anastomosis.  Thus  the  upper  fibres  of 
the  fifth  root  may  be  grafted  into  the  sixth  root,  and  so  power  restored 
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to  a  paralysed  deltoid. — Tke  musculo-spiral  nerve  (Fig.   106,  A). 

 This  nerve  arises  from  the  posterior  cord,  which  is  made  up  from  all 

the  nerve  roots  forming  the  brachial  plexus,  and  supplies  the  triceps, 
all  the  extensor  muscles  of  the  forearm,  both  the  supinators,  and  the 
skin  on  the  radial  side  of  the  back  of  the  hand,  the  back  of  the  thumb, 
index  and  middle  finger.  Hence  after  division  there  is  loss  of  power 
of  extension  of  the  elbow,  whilst  flexion  is  uncertain  from  the  absence 
of  antagonism.  The  supinator  longus  places  the  forearm  between 
pronation  and  supination  and  then  flexes  the  elbow.  This  muscle 
being  paralysed  the  biceps  flexes  the  elbow  in  supination.  The 
paralysis  of  the  extensors  of  the  forearm  causes  wrist-drop  and  loss 
of  power  of  extending  the  first  phalanges  and  the  thumb.  Supination 
is  lost,  so  that  when  an  object  is  grasped  firmly  the  forearm  is  pronated. 
The  electrical  reactions  and  the  loss  of  skin  sensation  should  be 
marked  out.  The  musculo-spiral  on  the  inner  side  of  the  humerus 
is  liable  to  be  pressed  on  by  a  crutch  (crutch-palsy),  the  nerve  fibres 
to  the  triceps  generally  escaping  because  they  arise  higher  up  ;  whilst 
in  the  musculo-spiral  groove  it  is  liable  to  be  torn  in  fracture  of  the 
humerus  or  caught  in  the  callus.  It  suffers  here  also  from  pressure 
in  sleeping,  especially  when  the  patient  is  placed  under  an  ansesthetic 
on  a  hard  table,  or  in  the  case  of  a  drunken  man  who  sleeps  on  the 
ground  with  his  arm  beneath  him,  or  with  his  arm  hanging  over 
the  back  of  a  chair ;  it  may  be  compressed,  too,  by  tight  binding 
of  the  arm.  It  may  be  also  paralysed  during  over-action  of  the 
triceps,  in  dislocation  of  the  shoulder,  and  has  been  injured  during 
the  injection  of  ether  subcutaneously  behind  the  arm.  Sometimes 
the  nerve  to  the  supinator  longus  escapes  owing  to  a  high  origin. 

The  paralysis  usually  lasts  for  some  time,  but  is  generally  followed 
by  recovery,  which  becomes  complete  after  some  months. 

The  arm  should  meanwhile  be  kept  at  rest  and  extension  of 
the  elbow  avoided,  so  that  there  shall  be  no  tension  on  the  nerve 
as  it  winds  round  the  humerus,  and  the  wrist  requires  support.  If 
caught  by  callus  and  fibrous  tissue  in  the  groove,  the  nerve  must 
be  cut  down  upon  and  freed. 

The  median  nerve  (Fig.  106,  B). — The  motor  fibres  of  this  nerve 
arise  from  all  the  roots  of  the  brachial  plexus,  and  supply  the  pronators 
and  flexors  of  the  forearm  except  the  flexor  carpi  ulnaris  and  the  ulnar 
half  of  the  flexor  profundus,  also  the  abductor,  opponens,  and  outer 
head  of  the  short  flexor  of  the  thumb  and  the  two  radial  lunibricales. 
The  sensory  fibres  supply  sensation  to  the  palm  and  digits  except 
the  little  finger  and  the  ulnar  side  of  the  ring  :  also  the  corresponding 
dorsal  surface  of  the  ungual  phalanges. 

The  nerve  is  injured  by  wounds,  fractures  of  the  forearm,  also  in 
the  arm  by  pressure  against  the  humoniaand  in  unskilful  venesection. 
Then  pronation  is  only  possible  midway  by  the  supinator  longus  ; 
the  wrist  when  flexed  has  a  strong  tendency  to  the  ulnarside.  The 
thumb  is  in  extension  and  adduction  like  the  tliumb  of  an  ape,  and 
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cannot  be  opposed  to  the  tips  of  the  fingers.  The  second  phalanx 
cannot  be  flexed  on  the  first,  nor  the  third  on  tfie  second,  except  in 
the  third  and  fourth  fingers  by  means  of  the  ulnar  half  of  the  flexor 
profundus.  Tlie  interossei  can  flex  the  first  phalanx  and  extend  the 
last  two,  which  they  do  enough  to  cause  subluxation.  The  wasting 
of  the  thenar  eminence  is  marked.    If  the  damage  is  at  the  wrist, 

flexion  of  the  wrist  and  distal 
phalanges  persists.  Anaesthesia 
and  trophic  changes  follow. 

llie  ulnar  nerve  (Fig.  1 06,  C) 
comes  from  the  last  cervical  and 
first  dorsal  nerve  roots  and  sup- 
plies the  flexor  carpi  ulnaris, 
the  ulnar  half  of  the  flexor  pro- 
fundus, the  muscles  of  the  little 
finger,  the  interossei,  the  two 
ulnar  lurabricales,  the  adductor 
and  inner  head  of  the  short 
flexor  of  the  thumb.    Its  sen- 
sory area  is  the  ulnar  side  of 
the  ring  and  little  finger  on 
the  palmar,  usually  the  ulnar 
side  of  the  middle  ring  and 
little  finger  on  the  dorsal  aspect. 
It  is  injured  in  dislocations  of 
the  shoulder  or  elbow ;  in  sleep- 
ing or  in  operations   on  the 
breast  where  the  arm  is  placed 
behind  the  head  ;   in  wounds, 
or  disease  about  the  elbow-joint, 
fractures  of  the  forearm,  wounds 
at  the  wrist.     Pressure  from 
leaning  on  the  elbow,  and  also 
long  continued  flexion  are  causes 
of  traumatic  neuritis.  In  flexion 
the  hand  deviates  to  the  radial 
side,  adduction  of  the  thumb 
and  movements  of  the  little 
finger  are  lost,  the  fingei-s  can- 
not be  flexed  at  the  first  nor  extended  at  the  other  joints,  nor  the 
little  finger  adducted  from  the  ring  finger,  and  the  opponents  of 
the  paralysed  interossei  produce  the  claw  hand  by  over-extension 
of  the  first  phalanges  and  flexion  of  the  others.    The  hypothenar 
eminence  wastes. 

The  ulnar  and  median  nerves  are  frequently  divided  simultaneously 
at  the  wrist,  as  by  falling  through  a  glass  window  (see  Cut  wrist). 
After  union  there  is  restoration  of  all  coarser  movements,  but  the 


Fig.  106. — Hand  after  nerve  division. 
A.  After'  division  of  musculo  -  spiral 
nerve.  B.  After  division  of  median 
nerve.  C.  After  division  of  ulnar  nerye. 
(Growers.) 
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finest  movements  are  never  recovered  completely.  Suture  should 
always  be  attempted,  however  late,  by  dissecting  up  the  ends 
stretching  them  a  little,  flexing  the  wrist,  grafting  or  joining  by 
strands,  or  anastomosing  the  distal  end  of  one  nerve  into  another. 

'The  sciatic  nerve  and  its  branches,  the  external  and  internal  po23Liteal, 
may  be  injured  by  wrenches,  especially  the  external  popliteal  as  it 
winds  round  the  head  of  the  fibula,  dislocations  of  the  knee,  separation 
of  the  lower  epiphysis  of  the  femur,  dragging  of  the  foot  in  the 
stirrup,  gunshot  wounds,  bullet,  shell,  or  small  shot  wounds,  the 
last  when  fired  point  blank ;  stabs  and  cuts,  as  by  a  scythe  ;  injuries 
at  operations,  as  in  tenotomy  of  the  hamstrings,  or  in  Macewen's 
osteotomy  ;  and  fractures,  especially  of  the  fibula. 

In  paralysis  of  the  sciatic  nerve  below  the  origin  of  the  branches 
to  the  hamstrings,  the  leg  is  extended  on  the  thigh  with  a  jerk  by 
the  quadriceps,  and  the  thigh  flexed  on  the  trunk  by  the  psoas  and 
iliacus,  so  that  the  man  swings  his  leg  forwards.  The  toes  touch  the 
ground,  then  the  heel,  and  then  the  knee  is  flexed  by  the  hamstrings. 
The  muscles  below  the  knee  waste,  and  there  is  a  complete  loss  of 
sensation  in  the  leg  except  on  the  inner  and  to  some  extent  on  the 
posterior  and  external  aspect  which  receives  its  nerve  supply  from 
the  long  saphenous,  small  sciatic,  and  short  saphenous  nerves.  There 
is  also  loss  of  sensation  of  the  foot,  except  along  the  inner  side  which 
is  supplied  by  the  long  saphenous,  and  the  outer  side  which  is  supplied 
by  the  short  saphenous. 

Paralysis  of  the  external  popliteal  or  peroneal  nerve  causes  wasting 
of  the  extensors  and  peronei,  with  loss  of  sensation  over  the  dorsum 
of  the  foot  and  outer  part  of  the  leg.  There  is  foot-drop,  inability 
to  bend  the  foot  and  first  phalanges  upwards,  so  that  the  foot  is  not 
raised  in  walking.  Talipes  equinus  supervenes  with  flexion  towards 
the  sole  of  the  first  phalanges  owing  to  the  unopposed  action  of 
the  interossei.  Severe  pain  and  herpes  have  been  set  up  by  the 
irritation  of  fragments  of  the  fibula. 

Paralysis  of  the  internal  popliteal  is  shown  by  the  wasting  of  the 
calf  and  the  loss  of  sensation  in  the  sole  and  over  a  little  of  the  back 
of  the  leg.  The  heel  cannot  be  raised  so  as  to  stand  on  tiptoe,  but 
the  foot  lapses  into  the  position  of  talipes  calcaneus  with  a  tendency 
to  flexion  of  the  middle  and  distal  phalanges  and  extension  of  the 
first  phalanges,  owing  to  paralysis  of  the  interossei.  Its  highest 
branch,  viz.,  that  to  the  popliteus,  being  involved,  there  is  a  loss  of 
rotation  inwards  of  the  leg  when  the  knee  is  flexed. 

The  cervical  sympathetic  nerve  may  be  rnptui-ed  or  divided  by  a 
bullet,  and  a  loss  of  function  result.  The  complete  division  of  the 
sympathetic  nerve  trunk  in  the  neck  is  indicated  on  the  side  of  the 
lesion  by  a  smaller  pupil  which  does  not  dilate  when  shaded,  but  it 
becomes  smaller  to  light  and  on  convergence ;  the  cilio-spinal  reflex 
dilatation  of  the  pupil  by  stroking  under  the  jaw  is  lost,  the  pal- 
pebral fissure  is  diminished  and  the  eye  sunken  from  the  drooping  of 


294 


* 

rNJURIES".  OF  SPECIAL  TISSUKS. 


the  upper  lid  owing  to  paralysis  of  the  unstriped  fibres  of  the  levator 
palpebrse  and  paralysis  of  the  unstriped  orbital  muscle ;  there  is 
loss  of  sweating  and  of  flushing  on  that  side  of  the  face  and  neck. 
There  is  also  diminished  intraocular  tension.  Irritation  of  the  nerve 
has  the  reverse  indications.  Hence  the  excitation  caused  by  a 
solution  of  cocain  when  instilled  is  absent  when  the  nerve  is 
paralysed. 

The  hypoglossal  nerve  may  be  involved  in  fracture  or  dislocation 
of  tlie  atlas,  also  by  a  bullet,  punctured  or  incised  wound  in  the 
neck.  Then  half  the  tongue  is  paralysed.  In  the  mouth  the  tongue  is 
drawn  over  to  the  sound  side,  but  when  protruded  it  deviates  to  the 
paralysed  side.  Later  on  half  the  tongue  wastes  and  shrinks,  drawing 
the  sound  half  over  to  the  injured  side. 

The,  facial  nerve  is  frequently  injured  in  fracture  through '  the 
middle  cerebral  fossa  (see  also  under  Diseases  of  Nerves).  It  is  also 
liable  to  injury  in  the  fallopian  canal  in  tlie  course  of  operations  on 
the  middle  ear.  In  its  course  from  the  stylomastoid  operation  to 
its  distribution  on  the  face  it  may  be  divided  accidentally  as  the 
result  of  a  bullet  wound  or  stab,  or  may  be  incautiously  cut  across 
in  the  course  of  an  opei'ation.  The  eye  cannot  be  closed  ;  the  cheek 
is  flaccid,  without  expression ;  and  the  mouth  is  drawn  over  to  the 
opposite  side  when  an  attempt  is  made  to  retract  the  angle  of  the 
mouth.  If  the  patient  attempts  to  whistle,  air  escapes  at  the  angle 
on  the  paralysed  side.  Later  on  the  paralysed  cheek  undergoes 
contraction,  so  that  the  angle  of  the  mouth  is  permanently  drawn 
over  to  the  injured  side. 
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SECTION  IV. 

Disease  op  Special  Tissues. 

DISEASES  OF  BONES  AND  JOINTS. 

The  diseases  of  bones  and  joints  will  be  considered  under  the 
heads  of:  I.  General  pathology  and  non-inflammatory  diseases  of 
the  osseous  system.  II.  Inflammation  of  bones  and  joints ;  and 
IIU  Tumours  or  new  growths. 

I,  General  pathology  and  non-inflammatory  diseases  of 

the  osseous  system. 

A.  The  osseous  system  in  relation  to  disease. 

1.  The  bones  and  joints  which  make  up  the  skeleton,  regarded 
from  one  point  of  view,  are  passive  agents,  rods  jointed  together 
which  give  rigidity,  protect  viscera  and  act  as  levers  when  pulled 
upon  by  contracting  muscles.  As  such  they  are  by  force  fractured 
and  dislocated ;  but  also  as  a  result  of  disease  the  bones  may  lose 
their  rigidity  or  become  eaten  away,  or  the  movements  of  the  joints 
diminished  or  altogether  abolished. 

2.  The  histological  structure  of  bones,  including  their  ends  in 
joints,  shows  that  they  are  composed  of  a  vascular  connective  tissue 
infiltrated  by  earthy  salts  ;  hence  in  particular,  the  inflammatory 
changes,  as  well  as  the  growth  of  tumours,  follow  closely  on  the 
lines  of  those  of  the  softer  connective  tissues,  the  diff"erences,  owing 
to  the  presence  of  the  earthy  salts,  being  more  apparent  than  real. 

3.  The  development  of  bone  from  foetal  connective  tissue  being 
disturbed,  the  skeleton  is  affected,  either  widely  or  only  locally.  If 
in  the  direction  of  arrested  development  there  is  dwarfing  or  some 
limited  deformity ;  if  there  is  development  to  excess,  gigantism,  a 
local  overgrowth  having  typical  characters  and  coming  at  last  to  a 
standstill,  or  a  continuous  atypical  overgrowth  and  tumour  formation. 

4.  From  the  physiological  point  of  view  the  skeleton  constitutes 
an  organ  of  no  mean  size,  through  which  a  considerable  amount  of 
blood  is  continuously  circulating.  It  is  obvious  that  this  circulation 
must  be  attended  by  important  interchanges  between  the  blood 
and  the  soft  parts  of  bone.  A  disease  causing  general  disturbance  of 
metabolism,  rickets,  aff'ects  the  phosphate  of  lime  salts,  which  are 
either  insufficiently  deposited  from  the  blood  or  excessively  i-eabsorbed. 
The  peculiar  connective  tissue  forming  the  bone  marrow  which  fills  the 
cancellous  spaces  and  the  medullary  cavity,  and  is  normally  connected 
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with  the  formation  of  red  and  white  blood  corpuscles,  exhibits  under 
diseased  conditions  its  connection  with  other  lymphadenoid  tissues 
by  inducing  alterations  in  the  number  and  quality  of  both  the  red 
and  the  white  corpuscles. 

5.  Disease  commencing  in  other  parts  extends  to  bones  and  joints, 
and  this  may  be  local  or  general.  Of  the  general  diseases  some  may 
be  considered  as  producing  degeneration  by  the  effects  of  toxic 
products  continuously  circulating,  e.g.,  gout ;  others  as  producing 
inflammation  through  organisms  carried  by  the  blood  and  ari'ested  in 
the  osseous  system. 

6.  Disease  covimencing  in  bones  or  joints  extends  to  other  parts, 
locally  or  through  the  circulation,  e.g.,  septic  inflammation,  tumours. 

B. — Pathological  processes. 

1.  The  cells  of  bone. — The  osteogenetic  cells  of  bone  appear  to  be 
derived  from  that  part  of  the  mesoderm  which  is  closely  connected 
with  the  epiderm,  and  this  may  explain  why  it  is  that  abnormalities 
of  the  skeleton  are  met  with  co-existing  with  those  of  the  central 
nervous  system  and  of  the  skin.  Instances  of  this  concurrence  are : 
anencepbaly  and  acephaly,  spina  bifida,  hydrocephalus,  microcephalus, 
and  other  forms  of  congenital  idiocy  j  also  congenital  skin  abnormalities, 
elephantiasis,  mikromelia,  hydramnios, — all  of  which  are  met  with 
along  with  deficiencies  in  the  skeleton.  Also  in  the  decline  of  life,  when 
the  central  nervous  system  is  aflfected  by  insanity  or  locomotor 
ataxia,  excessive  fragility  of  bone  accompanies  the  former,  and  special 
changes  in  the  joints  the  latter.  The  osteoclastic  cells  of  the  bone 
marrow  appear,  on  the  other  hand,  to  be  derived  from  the  portion  of 
the  mesoderm  most  nearly  connected  with  the  hypoderm,  the  bone 
marrow  being  developed  in  connection  with  the  blood-vessels  which 
push  their  way  into  the  previously  solid  cartilage  of  the  early 
skeleton.  In  other  words,  they  have  a  similar  origin  to  the  lymph- 
adenoid  tissues,  and  have  powers  of  absorbing  not  only  the  normal 
bone  septa,  but  dead  bone  and  also  foreign  bone  when  inserted  into 
the  medullary  cavity. 

2.  Arterial  circulation  in  bone. — A  full  or  slightly  increased  arterial 
supply  favours  bone  formation,  a  greatly  increased  vascularity 
induces  absorption.  A  slight  increase  of  the  blood  supply  is  a  feature 
of  the  growing  ends  of  the  diaphyses,  the  nutrient  artery  being 
directed  to  the  end  of  the  bone  which  grows  fastest,  the  lower  end 
of  the  femur  and  upper  end  of  the  tibia,  the  upper  end  of  the 
humerus  and  the  lower  end  of  the  radius.  The  vascularity  of  these 
ends  may  be  so  increased  as  to  cause  slight  pain,  "  growing  pains." 
An  injury  which  separates  the  epiphysis  from  the  diaphysis  is 
attended  by  extravasation  of  blood,  which  strips  up  the  periosteum. 
The  capillaries  in  these  situations  form  wide  loops  through  wliich 
the  blood  flowB  slowly,  and  it  is  doubtless  this,  along  with  small 


DISEASES  OF  BONES  AND  JOINTS. 


297 


extravasations  after  slight  injury,  wliich  determines  the  arrest  and 
development  of  septic  organisms  in  these  situations.  The  rapid 
growth  in  youths  suffering  from  typhoid  fever,  also  the  new  formation 
of  bone  in  connection  with  chronic  inflammation,  may  be  explained 
in  the  same  way,  as  due  to  a  slightly  increased  arterial  supply. 

But  absorption  follows  on  excessive  vascularity.  In  the  endo- 
chondral formation  of  bone  in  foetal  life  the  cartilage  disappears  before 
the  blood-vessels,  which  penetrate  into  it  from  the  periosteum.  An 
acute  inflammation  of  bone  lasting  only  a  day  or  two,  it  is  well 
known,  causes  rapid  softening  of  bone,  as  is  frequently  seen  by 
surgeons  when  operating.  Even  a  slight  injury  may  lead  to 
bending  or  even  fracture  in  the  vascular  bone  of  a  growing  youth.  If 
a  strain  short  of  breaking  is  put .  on  the  curved  rickety  bones  of  a 
child,  sufficient  to  set  up  traumatic  inflammation  and  consequently 
some  absorption,  in  a  week  later  the  same  bone  can  be  bent  or 
even  broken  when  the  same  amount  of  force  is  again  appHed. 
Besides  inflammation,  an  excessive  vascularity  occasioned  in  scurvy 
or  by  a  new  growth  causes  the  rapid  absorption  of  bone.  A 
diminution  in  the  arterial  blood-supply  hinders  the  formation  of 
periosteal  bone,  whilst  the  cancellous  bone  bordering  the  medullary 
cavity  continues  to  be  absorbed  by  osteoclasts,  and  the  result  is 
"  eccentric  atrophy."  This  is  a  regular  senile  change,  but  it  also 
follows  ankylosis  of  a  joint  or  paralysis  ;  for  the  consequence  of 
disuse  of  the  muscles  is  a  diminution  of  their  blood-supply  and 
of  that  of  the  bone.  With  the  atrophy  of  the  scalp  in  the  aged 
there  occurs  a  diminution  in  the  blood-supply  of  the  pericranium 
and  outer  table  of  the  skull  which  consequently  wastes,  and  irregu- 
larities and  symmetrical  depressions  at  the  terminations  of  the 
temporal  arteries  on  the  parietal  bone  are  the  result.  Fragilitas 
ossium  and  the  senile  forms  of  osteomalacia  also  furnish  evidence  of 
a  diminished  formation  of  periosteal  bone. 

3.  Venous  congestion  is  attended  hy  excessive  bone  formation  in  the 
same  way  that  in  soft  parts  it  causes  connective-tissue  thickening. 
The  veins  of  the  bone  are  thinner-walled  and  larger  than  the  arteries  ; 
hence  the  marked  thickening  of  the  inner  table  of  the  skull  in  old 
age,  and  especially  in  connection  with  alcoholism,  and  when  the  brain 
shrinks.  For  the  circulation  is  slow,  and  the  effect  of  the  shrinkage 
of  the  brain  is-  to  diminish  the  intracranial  tension  and  so  favour 
venous  congestion,  as  does  cupping  of  the  soft  parts.  A  varicose 
ulcer  of  the  leg  is  attended  by  new  formation  of  periosteal  bone, 
whereas  in  a  malignant  ulcer  with  a  free  arterial  blood-supply 
bone  is  rapidly  absorbed.  A  syphilitic  node  when  cut  into  yields 
venous  blood,  whilst  in  acute  inflammation,  where  there  is  rapid 
softening,  bright  arterial  blood  escapes  when  the  bone  is  incised. 
The  tliickening  of  the  inner  table  of  the  skull  in  eld  age  from  venous 
congestion  is  remarkable,  for  meanwhile  other  bones,  those  of  the 
face,  jaw,  femora,  undergo  eccentric  atrophy  and  become  filled  with 
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fatty  marrow  as  a  result  of  a  diminution  of  arterial  blood  supply. 
Pulmonary  osteo-arthropathy,  osteitis  deformans,  and  the  excessive 
bone-formation  round  joints  ending  in  ankylosis,  afford  instances  of 
the  way  in  which  venous  congestion  favours  the  formation  of  bone  in 
excess. 

4.  The  nervous  influence  on  the  structu/re  of  bone  may  be  considered 
under  the  following  heads: — 

(a)  DisUirhances  of  sensation. — An  inflamed  bone  becomes  the 
seat  of  great  pain,  increased  by  pressure.  When  operations  were  done 
without  antesthesia,  the  resection  of  an  inflamed  joint  caused  great 
pain,  whilst  the  amputation-saw  cutting  through  non-inflamed  bone 
was,  comparatively  speaking,  painless.  When  in  trephining  the  head 
of  the  tibia  an  abscess-cavity  was  approached,  the  patient  expe- 
rienced the  same  kind  of  pain,  or  worse  pain,  than  when  the  exposed 
pulp  of  a  tooth  is  touched. 

(6)  Transformation  in  the  architecture  of  hone. — A  study  of  the 
skeleton  in  various  animals  shows  that  the  architecture  of  each  bone 
has  been  modelled,  both  as  regards  its  external  form  and  internal 
construction,  to  correspond  with  the  uses  of  the  particular  bone  and 
of  the  limb  or  part  of  the  skeleton  to  which  it  belongs.  The 
internal  arrangement  of  the  lamellfE  of  the  adult  femur,  which  is 
adapted  for  the  erect  posture  and  for  walking  and  running,  may  be 
compared  with  tliat  obtaining  in  the  infant  or  in  an  anthropoid 
ape.  The  arched  lamellse  bear  weight,  the  horizontal  and  oblique 
lamellae  act  as  ties  to  the  arches  or  form  continuations  in  the  bone 
of  the  line  of  the  pull  of  muscles,  whilst  the  more  or  less  vertical 
lamellse  serve  as  buttresses.  In  the  bones  of  the  upper  extremity 
the  internal  arrangement  is  controlled  more  especially  by  the 
direction  of  the  pull  of  the  muscles,  and  in  this  respect  human  bones 
may  be  compared  with  those  of  quadrupeds  in  which  the  fore  limbs, 
like  the  hinder,  have  to  bear  weight.  In  a  fish,  as  may  be  seen 
especially  in  the  vertebra)  of  the  larger  bony  fishes,  all  the  skeleton, 
including  the  spine,  is  arranged  according  to  the  pull  of  muscles. 
The  skull,  with  the  orbit  and  lower  jaw,  may  be  considered  as 
modelled  for  the  brain,  eyes,  and  teeth  respectively.  Now  under 
pathological  conditions  this  normal  architecture  undergoes  trans- 
formation. On  splitting  a  bone  so  altered,  a  complete  revolution  in 
the  arrangement  of  the  septa  as  compared  with  the  normal  is  to  be 
found.  Such  pathological  conditions  as  an  obliquely-united  fracture, 
a  rickety  curve  of  a  long  bone,  or  a  spinal  curvature,  are  seen  to  be 
accompanied  by  alterations  in  the  internal  structure,  and  this 
rearrangement  of  the  lamelte  corresponds  to  the  altered  conditions 
in  the  direction  in  which  weight  has  to  be  supported,  or  the  altered 
directions  in  which  muscles  pull.  Shrinkage  of  the  brain,  the  loss 
of  an  eye  or  of  teeth,  is  followed  by  changes  in  the  skull,  orbit,  or 
jaw  in  adaptation.  When,  in  addition  to  the  foregoing  considera- 
tions, it  is  remembered  that  the  architecture  of  bone  starts  its 
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development  in  the  foetus,  where  neither  the  weight  of  the  body 
nor  the  pull  of  the  muscles  is  yet  in  action,  a  control  over  the 
architecture  of  the  bone  by  the  central  nervous  system  is  further 
emphasised. 

(c)  Trophic  influence. — A  normal  "tonic"  influence  on  the 
nutrition  of  bone  appears  to  be  exercised,  a  disturbance  of  which  is 
followed  by  atrophy  or  hypertrophy.  Thus  morphcea  may  affect  the 
skin  of  the  face  in  the  distribution  of  the  fifth  nerve,  and  be  accom- 
panied by  atrophy  of  the  bones  beneath.  In  leontiasis  ossea  there 
is  an  irregular  hypertrophy  of  the  bones  of  the  face  in  the  area  of 
distribution  of  the  fifth  nerve.  In  connection  with  locomotor  ataxia, 
in  quite  early  stages,  a  rapid  absorption  of  bone,  e.g.,  of  the  upper 
third  including  the  head  of  the  humerus,  may  occur,  or  the  joint- 
ends  of  bones,  such  as  the  knee,  are  absorbed,  and  the  joint  becomes 
loose,  or  atrophy  occurs  in  the  shaft  of  a  long  bone  and  results  in 
spontaneous  fracture.  Yet,  at  the  same  time,  irregular  outgrowths 
of  bone  may  appear  around  the  joint  surfaces,  so  much  so  as  to 
neutralise  the  excessive  mobility  consequent  on  the  absorption,  or 
indeed  to  produce  ankylosis.  Thus  there  is  evidence  in  connection 
M'ith  bones  and  joints,  of  "trophic  ataxia."  In  other  diseases  the 
effect  of  disorders  in  nerve  trophic  influence  is  seen,  such  as  syringo- 
myelia and  epilepsy,  in  which  spontaneous  fractures  occur  also  in 
peripheral  neuritis  which  may  cause  deformity  of  joints  by  excessive 
formation  of  bone. 

(d)  Symmetry  of  disease  affords  further  evidence  of  nerve  influence, 
instances  of  which  are  furnished  in  connection  with  bones  and  joints 
as  regards  inflammation  and  tumotu-s,  both  in  men  and  animals. 

5.  Bone  marrow — {a)  Gelatinous  marroiv,  the  primitive  mesoblast 
from  which  bone  is  derived,  is  a  translucent,  gelatinous  mucin-con- 
taining  substance  in  which  are  cells  with  branched  processes ;  and 
this  mesoblast,  on  the  one  hand,  is  converted  into  cartilage,  by  the 
cells  surrounding  themselves  with  a  material  containing  chondrin, 
or,  on  the  other,  it  becomes  vascularised  and  forms  fibrous  tissue, 
whilst  the  cells  become  the  osteogenetic  cells  of  the  perichondrium. 
This  gelatinous  material  may  reappear  in  tumoiirs,  and  gelatinous 
marrow  forms  in  old  age  and  in  wasting  diseases,  starvation,  phthisis, 
renal  disease,  pulmonary  emphysema,  cancerous  cachexia. 

(b)  The  m/  or  lymiyhadenoid  marrow,  vascular  and  rich  in  cells, 
forms  most  of  the  marrow  of  the  foetus.  The  cells  are  cither 
erythroblasts,  i.e.,  nucleated  cells,  containing  hasmoglobin,  or  colourless 
nucleated  small  round  cells,  precursors  of  the  white  corpuscles,  or 
multinucleated  giant-cells,  or  osteoclasts,  having  to  do  with  absorp- 
tion. After  birth  the  red  marrow  gradually  disappears  from  the 
shafts  and  then  from  the  cancellous  ends  of  the  long  bones,  being 
last  of  all  found  in  the  upper  end  of  tlie  luuuerus  and  femur.  It 
persists  longer  in  the  flat  bones  and  in  the  skull,  and  in  adults 
appears  to  be  the  sole  manufactory  of  tlie  red  corpuscles.  This 
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marrow  undergoes  changes  in  connection  with  blood  diseases.  Thus 
an  increased  vascularity  with  an  increase  of  imperfectly  developed 
nucleated  red  cells  attends  pernicious  anasmia,  so  that  the  marrow 
of  a  long  bone  comes  to  resemble  raspberry  juice.  In  leucocythtemia, 
lymphadenoma  or  lympho-sarcoma  masses  of  lympliadenoid  tissue 
with  blood  extravasations  either  fill  the  medullary  cavities  or  form 
scattered  foci  in  the  bones.  Also  in  general  inflammatory  conditions 
red  marrow  with  extravasations  of  blood  appear  in  connection  with 
the  invasion  of  the  bone  by  pyogenic  and  other  organisms. 

(c)  Fatty  marrow. — The  yellow  marrow  which  fills  the  long  bones 
and  gradually  most  of  the  remaining  bones  of  the  adult  must  not  be 
regarded  as  entirely  identical  with  connective-tissue  fat,  but  rather 
with  the  fatty  masses  which  replace  the  thymus  and  lymphatic  glands, 
for  under  circumstances,  as  mentioned  above,  the  yellow  reverts  to 
the  red  form.  It  is  indeed  red  marrow  in  a  stage  of  quiescence.  In 
eccentric  atrophy,  especially  in  osteomalacia,  the  whole  bone  becomes 
a  shell  filled  with  yellow  masses.  In  senile  and  wasting  disease  the 
fat  is  absorbed  and  the  marrow  then  becomes  gelatinous. 

(cZ)  The  giant-cells,  or  myeloplaxes  or  osteoclasts,  are  found  in 
Howship's  crypts,  bordering  on  the  marrow- cavity.  They  show  amoe- 
boid movements  on  a  warm  stage,  englobe  carmin  injected  into  the 
medullary  canal,  and  some  carrying  the  carmin  enter  the  blood 
stream  and  deposit  the  colouring  matter  in  the  lungs,  liver,  spleen, 
and  kidneys.  This  fact  shows  that  there  is  a  ready  exit  from  bone. 
These  cells  are  important  features  in  bone  absorption,  in  myeloid 
sarcoma,  and  in  some  cases  in  which  an  excessive  number  of  multi- 
nucleated giant-cells  are  found  in  the  blood.  . 

6.  Atrophy  of  hone. — (a)  Eccentric  ai/rophy  proceeds  from  the 
marrow-cavity  outwards  by  lacunar  absorption.  The  external  appeai'- 
ance  of  the  bone  may  not  be  altered,  but  on  examination  of  the 
cavity  this  is  found  partly  or  throughout  much  enlarged,  the 
compact  substance  outside  it  remaining  as  a  mere  shell.  It  is 
filled  with  fatty  marrow,  whilst  the  multinucleated  giant-cells  or 
osteoclasts  are  increased  in  number.  They  decalcify  the  septa  and 
remove  the  organic  remains  by  jihagocytosis.  Thus  eccentric  atrophy 
is  an  exaggeration  of  normal  resorption.  The  result  is  that  the  bone 
is  much  decreased  in  weight  and  is  weaker,  so  that  spontaneous 
fracture  is  common.  Eccentric  atrophy  especially  occurs  in  old  age 
and  fj-om  disuse. 

(6)  Concentric  atrophy  is  more  local  in  its  occurrence,  a  lacunar 
absorption  causing  the  bone  surface  to  become  worm-eaten  in  appear- 
ance, or  an  excavation  takes  place.  Inflammatory  aff'ections,  new 
growths  and  aneurysms  are  common  causes.  A  more  general  con- 
centric atrophy  occurs  in  the  bone  of  an  amputation  stump,  causing  it 
to  become  conical,  pointed. 

Eccentric  and  concentric  nirophy  occnr  toqether. — Whilst  atrophy 
from  disuse  is  largely  eccentric,  some  concentric  atrophy  is  seen,  so 
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that  the  circumference  of  the  disused  bone  is  reduced  by,  say,  one- 
third  as  compared  with  the  opposite  side. 

Osteoporosis  is  an  atrophy  which  starts  by  widening  of  the  Haver- 
sian canals,  so  that  compact  bone  becomes  cancellous,  whilst  the 
external  shape  and  the  size  of  the  medullary  cavity  remain  com- 
paratively unaltered.  Or  it  may  be  combined  with  eccentric  and 
concentric  hypertrophy,  the  bone  increasing  in  circumference  and  the 
medullary  cavity  filling  up,  the  whole  made  up  of  cancellous  porous 
bone  (see  Osteitis  deformans). 

Senile  atrophy  is  especially  marked  in  the  flat  bones,  skull, 
scapula  and  pelvis.  The  parietal  bones,  and  to  a  less  extent  the 
occipital,  may  be  so  thinned  by  a  disappearance  of  the  outer  table 


Fjg.  107.— Sclero.sis  of  bone.  Osteoblasts,  cells  with  oval  nuclei  surrounded  by  some 
granular  protoplasm  and  dividing  indirectly,  the  nuclei  showing  karyokinesis,  are 
to  be  distinguished  from  leucocytes  emigrating  from  vessels,  1,  and  forming  small 
round  cells,  2.  The  osteoblasts  form  bone  by  apposition  concentrically,  and  iu 
densely  sclerosed  bone  the  Haversian  canal,  3,  may  come  to  be  entirely  filled  up. 

and  the  diploe  as  to  appear  rough,  translucent  or  like  parchment,  or 
exhibit  irregular  depressions.  The  bones  of  the  face  become  thinner 
and  lighter,  the  prominences  diminishing ;  the  lower  jaw  loses  much  of 
its  angle ;  whilst  the  ribs  and  certain  parts  of  the  long  bones  become 
more  fragile. 

Neuropathic  atrophy  is  largely  eccentric,  also  to  a  less  degree 
concentric,  with  peculiar  changes  about  joints.  It  occurs  in  diseases 
of  the  spinal  cord  and  after  nerve  divisions. 

Pressure  atrophy  is  a  local  lacunar  absorption.  Excessive  brain 
tension,  the  Pacchionian  bodies,  tumours  and  cysts  may  absorb  the 
skull  from  within,  or  an  aneurysm  in  the  posterior  mediastinum  may 
slowly  erode  the  anterior  surface  of  the  vertebnc. 

Inflavimatory  absorption  has  been  referred  to  xuider  Arterial 
Circulation,  and  the  subject  will  recur  under /w/ajuwiatory  Affections. 
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7.  Hypertrophy  of  bone. — Sclerosis — Hyperostosis. — The  new  forma- 
tion of  bone  under  pathological  conditions  closely  imitates  the  normal 
formation  of  bone  in  membrane.  It  is  brought  about  by  proliferation 
of  the  cells  of  the  osteogenetic  layer  of  the  periosteum,  the  nuclei  show- 
ing karyokinesis.  To  a  less  extent,  as  in  the  case  of  the  skull,  osteo- 
genetic cells  appear  in  the  red  marrow  and  apply  themselves  to  the 
septa  and  form  new  bone  by  apposition.  Thus  the  hyperti'ophy  may 
be  concentric  or  eccentric,  or  both,  (a)  Sclerosis  of  bone  (Fig.  107). — 
Previously  existing  cancellous  septa  have  formed  upon  them  by  apposi- 
tion layers  of  new  bone  until  the  bone  becomes  compact  with  more  or 
less  regularly  formed  Haversian  systems,  so  that  the  weight  of  the 
bone  is  much  increased.  (6)  Hyperostosis  is  the  name  applied  to  a 
bone  hypertrophied  both  by  periosteal  and  by  endosteal  new  forma- 
tion of  bone,  (c)  Exostoses,  or  if  small  osteophytes,  are  local  for- 
mation of  new  bone  on  the  surface,  which  may  be  membranous 
in  formation,  or  if  arising  near  the  epiphysial  ends  cartilaginous. 
{<£)  Enostosis  implies  a  local  formation  of  new  bone  within  the  old. 
(e)  Osteoid  or  chondroid  tissue  is  a  more  irregular  bone  structure 
resembling  the  inter-Haversian  portions  of  normal  bone.  Each 
osteoblast  surrovmds  itself  either  with  lamellte  of  fibrous  material 
in  which  lime  salts  are  deposited  staining  deeply  with  carmin,  or 
with  a  hyalin  substance  staining  with  logwood.  Such  tissue 
appears  especially  in  connection  with  new  growths. 

C. — General  non-inflammatory  diseases  of  the  osseous 

system. 

Osteogenesis  imperfecta. — Intra-uterine  defects  in  develop- 
ment.— (a)  Dioarjing  may  be  but  an  extreme  variation  from  the 
normal  and  not  amount  to  a  disease.  The  head  may  become  of  full 
adult  size,  with  intelligence  even  above  the  average.  The  muscular 
development  may  be  good,  the  strength  being  small  owing  to  the 
disadvantageous  leverage  afforded  by  the  short  bones.  The  genei'al 
organs  maybe  fully  developed  and  fertile,  and  the  children  may  develop 
to  full  stature.  Such  dwarfs  may  reach  old  age.  Infantilism  is  a 
term  applied  to  dwarfing  as  the  result  of  defective  nutrition, 
including  the  result  of  inherited  syphilis  and  heart  disease.  Both 
mind  and  body  remain  childish,  the  sexual  organs  are  ill  developed, 
the  muscular  development  is  weak,  and  the  duration  of  life  short. 
Ateleiosis  is  a  term  employed  by  Dr.  Hastings  to  include  certain  dwarfs 
or  "  midgets  "  ;  the  dwarfing  in  them  is  due  to  the  lack  of  vigour  in 
the  growth  of  the  skeleton.  Ossific  centres  appear  late  ;  epiphyses 
remain  ununited  into  late  age.  An  ill  development  of  the  jaw 
gives  the  face  an  old  expression  ;  it  is  fiat,  with  a  depressed  nose. 
The  teeth  appear  late,  but  of  normal  size,  and  so  are  crowded 
together  into  a  double  row,  or  the  milk  teeth  persist  beside  the 
permanent  ones.    The  sexual  organs  may  be  ill  developed.   When  so, 
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the  voice  is  thin  and  piping.  There  is  no  hair  on  the  face,  but  this  is 
plentiful  on  the  scalp,  which  does  not  grow  bald.    Such  cases  are 


not  fertile,  and  are  short-lived.  Achondrojilasia  1  OS)  is  the  name 
commonly  used  for  a  peculiar  kind  of  dwarfing  as  a  consequence  of 
the  arrested  development  of  the  endochondral  bone  formation  in  the 
shaft  of  the  long  bones.  The  diaphyses  remain  extremely  short,  whilst 
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there  is  an  excessive  and  irregular  thickening  at  the  epiphyses  with 
the  formation  of  very  hard  bone.  The  long  bones  fail  to  grow  in  length, 
and  a  microscopical  examination  shows  that  there  is  an  almost 
complete  absence  of  the  epiphysial  columns  of  cells,  or  each 
column  is  reduced  to  one  or  two  cells.  The  long  bones  in 
extreme  cases  tend  towards  the  shape  of  dumb-bells,  wide  at 
the  joint  ends,  narrow  in  the  shafts.  Supposing  a  child  to  live, 
as  happens  in  the  less  extreme  cases,  both  legs  and  arms  may 
be  equally  or  unequally  affected.  The  arms  (Fig.  108)  are  short, 
so  that  when  placed  by  the  side  they  do  not  reach  the  iliac 
crests,  whilst  the  hands  are  spade-like  with  stumpy  fingers,  owing 
to  the  shortened  metacarpals  and  phalanges.  The  head  appears  of 
normal  size  and  the  trunk  of  full  length,  whilst  the  legs  may  be 
very  short,  so  that  when  standing  the  appearance  is  that  of  a  dwarf. 
When  sitting,  the  length  of  the  trmik  prevents  the  dwarfing  from 
being  so  apparent.  The  head  has  a  large  vault,  but  the  skull  is 
nan-ow  at  its  base  and  shortened,  causing  the  forehead  to  be  promi- 
nent, and  the  bridge  of  the  nose  sunken.  There  is  good  intelligence, 
the  skin,  hair,  and  sexual  oi'gans  are  well  developed,  also  the 
muscles.  The  gait  is  waddling,  there  is  a  tendency  to  genu  retror- 
sum,  and  owing  to  the  shortness  of  the  arms  and  legs  the  patient 
gets  up  from  the  prone  position  with  difficulty,  or  may  complain  of 
pain  in  the  back  consequent  on  lordosis,  the  waddling  and  the 
lordosis  being  especially  the  result  of  the  sunken  head  and  neck  of 
the  short  femurs. 

(6)  Osteopsathyrosis — Chondromalacia — Chondrodystrophia  mala- 
cia. — This  affection,  known  by  the  above  and  other  names,  is 
characterised  by  an  imperfect  ossification  of  the  endochondral  cartilage 
of  the  diaphysis ;  the  cartilage  of  the  shaft  is  fully  developed,  indeed 
may  be  in  excess,  yet  it  is  imperfectly  ossified  ;  islands  of  imperfectly 
ossified  or  cartilaginous  material  remaining  in  the  shaft,  which  may 
even  undergo  myxomatous  degeneration.  Hence  there  result  multiple 
intra-uterine  fractures.  The  terms  "foetal  rickets,"  "foetal  scurvy," 
"  foetal  cretinism  "  are  unsuitable,  seeing  that,  as  will  be  mentioned 
below,  rickets,  scurvy  and  endemic  cretinism  are  due  to  post-natal 
causes.  Nor  should  terms  implying  inflammation,  such  as  chondritis, 
be  employed,  for  there  is  no  evidence  that  the  disease  is  inflammatory 
in  origin  or  course.  When  present  to  any  marked  degree  the  child 
is  probably  stillborn  or  lives  but  a  short  while.  Perhaps  in  its 
slightest  form,  it  becomes  evident  later  as  essential  fragilitas  ossium 
(see  p.  316). 

(c)  Local  arrest  of  development. — Mikromelia  implies  an  arrest  of 
development  of  one  or  more  of  the  limbs,  the  rest  of  the  body  being 
normal.  The  limb  may  be  dwarfed  as  a  whole,  arrested  in  some  festal 
stage,  or  the  proximal  part  being  well  developed,  it  may  suddenly  end 
in  a  lump  resembling  the  limb-bud  of  the  embryo,  or  a  limb  may  be 
almost  absent.    Such  arrests  have  been  attributed  to  amniotic  bauds. 
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(d)  Congenital  dislocation,  so-called,  is  au  arrested  development  of  a 
joint.  It  is  especially  the  hip  on  one  or  both  sides  which  is  affected, 
rarely  the  shoulder.  A  distinction  must  be  drawn  between  this 
condition  due  to  an  arrest  of  development  occurring  in  the  head  and 
neck  of  the  femur  and  the  acetabulum  and  a  true  dislocation  occur- 
ring at  or  soon  after  birth.  There  is  no  evidence  as  to  cause.  The 
condition  in  the  hip  is  far  more  common  in  girls  than  in  boys. 

(e)  Defects  connected  with  the  central  nervous  system — sjnna  bifida, 
mcephalocele,  hydrocephalus,  and  microcephalus. — The  last  named  was 
believed  at  one  time  to  be  caused  by  a  premature  synostosis  which 
compressed  the  brain.  But  the  reverse  is  the  case;  the  ill-developed 
brain  brings  about  early  synostosis  affecting  the  sutures  of  the  vault 
and  base.  In  congenital  idiocy,  the  skull  may  be  excessively  thin, 
diaphanous,  or,  on  the  other  hand,  unduly  thick,  osteoporotic. 

if)  Excessive  development. — Gigantism. — There  is  an  excessive  but 
iri'egular  development  affecting  especially  the  distal  part  of  a  limb 
resulting  in  an  enlarged  hand  or  foot,  with  rough,  thick  skin  and 
(Edematous  tissue,  so-called  "  congenital  elephantiasis."  A  finger 
or  toe  may  be  excessively  long  or  thick,  macrodactyly.  An  undue 
prolongation  of  the  spine  produces  a  tail-like  structure.  Super- 
numerary thumbs,  digits,  or  even  limbs  appear,  and  a  tendency  to 
this,  e.g.,  six  toes,  may  be  transmitted  to  some  of  the  offspring. 
In  Polydactyly  the  hand  is  excessively  divided,  so  as  to  seem  to  be 
composed  of  parts  of  two  hands.  In  syndactyly  the  fingers  are 
united  by  a  web  or  are  fused  together,  or  the  fingers  are  so  joined 
together  as  to  form  two  masses,  and  thus  the  hand  appears  forked. 

Acromegaly. — Acromegaly,  i.e.,  enlargement  of  extremities,  is 
the  result  of  disease  of  the  pituitary  body.  In  giants  the  pituitary 
body  is  very  large.  Some  especially  powerful  men,  of  great 
muscular  development,  exhibit  changes  similar  to  some  of  those 
occurring  in  the  course  of  acromegaly.  But  that  which  makes 
acromegaly  a  progressive  and  ultimately  fatal  disease  is  a  new 
growth  in  the  pituitary  body  which  causes  pressure  on  the  optic 
tract  and  blinds  the  patient,  followed  by  other  complications 
incident  to  the  development  of  a  cerebral  tumour.  Nevertheless 
psammomatous  tumours  have  developed  in  the  pituitary  body  with- 
out the  patient  developing  acromegaly  ;  also  in  some  cases  of  acrome- 
gi^ly)  cystic  hypertrophy,  or  atrophy  of  the  thyroid,  or  persistence  or 
hypertrophy  of  the  thymus  has  been  noted. 

Acromegaly  has  been  met  with  at  all  ages  between  fifteen  and 
sixty  years,  both  in  men  and  women,  rumaing  a  relatively  rapid 
course  in  three  to  four  years,  or  lasting  a  much  longer  period,  from 
eight  to  thirty  years.  The  pituitary  body  is  always  afl'ected,  either 
by  hypertrophy,  colloid  degeneration  with  hfiemorrhages,  cystic 
adenoma,  glioma  or  with  sarcoma,  tlie  last  named  when  the  course  is 
rapid. 

The  symptoms  may  be  divided  into  the  early  ones  included  under 
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the  term  acromegaly,  followed  by  those  connected  with  pressure  on 
the  optic  commissure  and  tracts,  and  finally  those  indicative  of 
cerebral  tumour. 

In  acromegaly,  the  facial  aspect  is  shown  by  a  comparison  of  the 
two  photographs  (Fig.  109) — the  membrane  bones  of  the  skull  and 
face  become  thickened  by  dense  porous  bone.  The  head  is  enlarged, 
especially,  antero-posteriorly  ;  the  chin  is  prominent,  the  lower  jaw 
massive,  the  lower  border  projecting  and  the  angle  becoming  more 
obtuse  until  the  rami  are  almost  in  line.  The  supraciliary  ridges  and 
nasal  bones  are  enlarged,  the  tarsal  and  nasal  cartilages  thickened. 


Fia.  109. — Acromegaly  in  a  woman  aged  53.  The  left-hand  photograph  is  from  a 
portrait  of  the  patient  several  years  before.  (Copied,  by  kind  permission,  fi'om 
Mr.  Silcock's  paper  in  the  "Clinical  Society's  Transactions,"  1890.) 


the  skin  of  the  face  thickened,  warty  or  pendulous,  and  the  lips 
thickened,  the  lower  becoming  pendulous.  The  hair  is  long  and 
coarse.  The  hands  are  increased  in  thickness  more  than  in  length, 
the  fingers  becoming  sausage-shaped.  Similar  changes  occur  in  the 
■feet.  Consequently  a  woman  may  have  to  wear  increasingly  large 
gloves  and  boots  up  to  the  largest  men's  size.  The  legs  and  forearms 
are  not  enlarged,  but  male  patients  may  become  very  muscular.  A 
spinal  curve  develops,  generally  kyphotic,  due  to  atrophy  of  the 
anterior  part  of  the  vertebral  bodies,  but  there  is  sometimes  lordosis 
or  scoliosis.  The  chest  is  flattened  from  side  to  side,  with  some  enlarge- 
ment of  the  sternum,  ribs,  clavicles  and  scapula),  respiration  being 
thereby  impaired.  The  chief  bony  change  is  a  periosteal  thickening 
with  enlargement  of  the  ridges  of  insertion  of  muscles  and  ligaments, 
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osteophytic  irregularities  on  the  short  bones,  and  enlargement  of 
foramens.  Other  organs  also  undergo  enlargement ;  the  tongue  is 
too  large  and  flabby  so  that  speech  is  thick,  the  laryiigeal  cartilages 
thicken  changing  the  voice,  the  penis  and  clitoris  hypertrophy,  the 
vagina  is  capacious,  but  the  uterus  wasted  and  the  catamenia  arrested. 
From  pressure  ou  the  optic  commissure  there  is  progressive  optic 
atrophy  and  blindness,  with  paralysis  of  the  eye  muscles.  As  the 
tumour  enlarges,  the  patient  has  pain  in  the  eyeballs,  headache,  and 
loses  the  senses  of  taste  and  smell.  There  is  later  irritability  and 
loss  of  muscular  power,  followed  by  other  signs  of  cerebral  tumour. 
Treatment  with  thyroidin  may  give  some  relief  to  pain. 

Cretinism. — Endemic  cretinism  is  an  infantile  affection,  not  con- 
genital, for  the  children  of  goitrous  parents,  living  in  a  goitrous  district, 
are  born  healthy,  and  only  show  signs  of  cretinism  after  some  months. 
All  evidence  tends  to  limit  the  cause  of  endemic  cretinism  to  the  water 
(Diseases  of  the  Thyroid  Gland).  Goitrous  parents  who  move  from 
an  infected  district  have  children  who  do  not  become  cretins,  whilst 
conversely  children  born  to  healthy  parents  who  go  to  live  in  a 
goitrous  district  may  become  diseased.  The  fretal  bone  diseases 
above  alluded  to  (p.  302)  have  often  been  called  foetal  cretinism,  but 
they  do  not  occur  with  any  greater  frequency  where  goitre  is  endemic 
than  in  those  districts  where  goitre  is  only  sporadic.  The  cause  of 
sporadic  cretinism  is  unknown.  The  thyroid  gland  is  diseased  or 
may  be  even  absent  before  birth,  so  that  it  is  doubtless  the  case 
that  sporadic  cretinism  is  often  congenital.  The  characteristic, 
therefore,  of  cretinism,  whether  endemic  or  sporadic,  is  disease 
of  the  thyroid  gland ;  and  bone  changes  should  not,  unless  the 
thyroid  gland  is  diseased,  be  termed  cretinous.  Of  the  changes  in 
the  skeleton  due  to  cretinism,  the  less  severe  type  consists  in  regular 
dwarfing,  with  delayed  development  both  of  mind  and  body.  A 
patient  may  be  seen  between  twenty  and  thirty  looking  like  a  boy 
of  less  than  ten  ;  the  epiphysial  lines,  as  seen  by  the  x  rays,  are  still- 
cartilaginous,  the  permanent  teeth  not  all  erupted,  the  sexual  organs 
undeveloped,  the  mind  that  of  a  child.  Yet,  especially  under  thyroid 
treatment,  such  a  patient  long  past  twenty  may  grow  and  his  mind 
develop.  In  fact,  the  disease  is  similar  in  its  effect  to  that  of 
removal  of  the  thyroid  gland.  The  thyroid  gland  having  been 
removed  from  a  boy  of  ten,  an  arrest  of  growth  and  development, 
mental  and  bodily,  took  place,  so  that  eighteen  years  afterwards  the 
boy  was  no  taller  than  at  the  operation.  In  the  patients  more 
severely  affected  by  endemic  cretinism,  there  is  a  marked  arrest  of 
the  development  of  tlie  bones  in  length,  with  bending  or  excessive 
fragility  of  bone.  The  epiphysial  ossification  ceases,  the  cells  no 
longer  proliferate,  but  may  become  vacuolated,  and  fibrous  tissue 
invade  the  epiphysis  growing  in  from  the  periosteum.  Improvement 
follows  the  administration  of  thyroidin  in  doses  short  of  causing 
thyroidism. 
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Scurvy. — Scw^y  is  a  post-natal  affection  ;  no  foetal  disease  can  be 
identified  with  it.  Whether  it  occurs  in  an  infant  or  later,  it  is  due 
to  want  of  fresh  food,  fresh  milk,  vegetables,  fruit.  According  to 
one  view  it  is  the  result  of  poisoning  by  products  formed  in  stale  and 
decomposing  foodstuffs.  The  disease  appears  to  be  quite  distinct  from 
rickets,  so  that  the  term  "  scurvy  rickets  "  is  inappropriate.  It  may 
arise  in  an  infant  fed  too  exclusively  on  artificial  foods  or  preserved 
milk.  Sterilised  milk  loses  some  of  its  antiscorbutic  properties.  In 
adults,  scurvy  arises  from  a  diet  of  salted,  stale,  or  decomposing  foods, 
without  fresh  vegetables  or  fruit,  e.g.,  from  living  most  of  the  winter 
on  bread  and  salt  butter.  Affected  children  show  sudden  painful 
swellings  about  the  ends  of  the  long  bones,  especially  the  lower  end 
of  the  femur  and  upper  end  of  the  tibia,  without  at  first  inflammatory 
signs,  but  accompanied  by  angemia  and  spongy  gvims.  The  swelling 
may  fluctuate,  and  yield  on  aspiration  blood-stained  fluid.  An  abscess 
may  form  containing  blood  and  pus.  On  the  flat  bones,  such  as  the 
skull,  a  lump  may  appear  by  extravasation  under  the  periosteum, 
which  may  slowly  ossify  or  gradually  disappear. 

In  more  severe  cases  the  extravasation  of  blood  extends  along  the 
shaft  of  the  bone,  stripping  up  the  periosteum  until  the  whole 
diaphysis  is  bare,  and  extending  in  between  the  epiphysis  and 
diaphysis,  causing  a  separation.  When  many  bones  are  affected,  the 
child  is  very  anaemic,  with  an  earthy  look,  has  marked  spongy  gums, 
haemorrhages  from  mucous  membranes,  and  dies.  Post-mortem, 
widespread  separation  of  the  periosteum  and  detachment  of 
epiphyses  are  seen  as  a  result  of  the  blood  extravasation. 

Similar  subperiosteal  swellings  occur  in  older  patients,  causing  a 
lacunar  absorption  in  the  bone  beneath,  and  so  fragility  of  bone  and 
spontaneous  fractures.  Fractures  refuse  to  miite,  blood  being 
extravasated  between  the  ends,  and  callus  formation  is  delayed,  until 
the  scurvy  is  relieved,  when  a  development  of  callus  sets  in.  A 
recently  fractured  bone  which  has  become  firmly  united  by  callus, 
supposing  the  patieiit  to  begin  to  suffer  from  scurvy,  becomes  dis- 
united by  absorption  of  the  callus  already  formed.  The  treatment 
is  that  of  the  scurvy  and  anaemia — fresh  unboiled  milk,  potatoes  and 
other  vegetables  and  fruit,  with  fresh  meat  or  fresh  meat  juice,  also 
iron.  When  fresh  meat  and  vegetables  cannot  be  obtained,  fruit 
preserved  with  sugar,  as  jam,  prevents  the  occurrence  of  scurvy  in 
seamen,  or  in  travellers  or  soldiers  on  land. 

Eickets.  —Rickets  is  a  constitutional  affection  of  early  life,  essen- 
tially one  of  malnutrition,  especially  the  imperfect  assimilation  of 
phosphate  of  lime  and  fat.  it  is  characterised  by  a  softening  and 
curving  of  the  bones,  with  an  impaired  general  development,  and 
enlargement  of  the  liver  and  spleen  by  interstitial  inflammation, 
although  some  would  deem  the  latter  due  to  other  causes,  such  as 
inherited  syphilis. 

Ca?isa<iora.— Improper  food  and  bad  hygiene,  predisposed  to  by 
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debility,  e.g.,  resulting  from  inherited  syphilis.  Milk  is  the  proper 
food  for  the  young ;  the  ash  of  milk  is  practically  identical  in 
composition  with  that  of  the  skeleton.  The  lime  in  it  is  indispens- 
able for  ossification,  and  cannot  be  substituted  by  allied  substances 
suo.h  as  barium  or  strontium  or  magnesium,  and  there  is  a  higher 
percentage  of  lime  in  milk,  viz.,  1-7  per  cent.,  than  in  a  saturated 
solution  of  lime  water  which  has  but  1-3  per  cent.  The  phosphates 
are  required,  not  only  to  combine  with  the  lime  in  bone  (lime  in 
bone  ash  35-8  per  cent.,  phosphoric  acid  39-8  per  cent),  but  also 
for  the  phosphorus-containing  compounds  in  nuclei,  and  it  is  upon 
nuclei  that  the  activity  of  cells,  including  the  osteogenetic  cells, 
depends.  Leguminous  plants  contain  only  the  yolk  of  egg 
and  bread  and  meat  -^^  of  the  lime  in  milk.  But  in  rickets 
also  there  is  a  mal-assimilation  of  fat,  which  in  many  cases  is 
hindered  in  its  absorption  by  the  intestinal  catarrh  set  up  by  im- 
proper feeding,  or  fat  is  actually  deficient  in  the  food,  as  when  the 
mother's  milk  is  poor  or  she  suckles  too  long,  or  the  child  is  fed  on 
indigestible,  and  so  irritating,  starchy  foods.  The  improvement  in 
the  mother's  health,  the  administration  of  milk  rich  in  fat,  cod-liver 
oil,  bacon,  are,  therefore,  means  of  preventing  or  arresting  the  aflFec- 
tion.  Fat  added  to  the  lean  horseflesh  eaten  by  the  mothers  has 
prevented  rickets  in  young  lions  ;  oilcake  given  to  ewes  avoids  the 
occurrence  of  rickety  lambs.  The  assimilation  of  fat  is  closelj^ 
connected  with  the  maintenance  of  the  bone  salts.  During  starva- 
tion there  is  a  marked  e.xcretion  of  lime  and  phosphoric  acid  by  the 
urine,  both  in  men  and  animals,  and  in  the  latter,  when  starved, 
14  per  cent,  to  17  per  cent,  of  the  weight  of  the  bones  is  lost  before 
death.  Cold,  damp,  and  deficient  ventilation  may  tend  to  promote 
not  only  intestinal  disturbance  and  mal-assimilation,  but  also  an 
excessive  expenditure  of  fat.  Monkeys  and  other  tropical  animals 
kept  under  artificial  conditions  in  this  country  show  a  marked 
tendency  to  rickets,  a  disease  from  which  they  do  not  suffer  in  their 
wild  state.  On  the  other  hand,  i-ickets  is  rare  among  the  poor  in 
climates  warmer  than  our  own,  as  India,  whether  from  the  cheap- 
ness of  fatty,  oily  foods,  such  as  maize,  etc.,  or  the  more  general  use 
of  milk,  or  the  smaller  expenditure  of  fat  on  heat  production.  A 
wasting  disease,  such  as  inherited  syphilis,  by  removing  fat  may  set 
up  the  excessive  loss  of  lime  salts  already  mentioned.  But  beyond 
this,  in  all  severe  cases  of  rickets  there  is  a  marked  febrile  disturb- 
ance which  may  be  supposed  to  be  of  the  nature  of  a  toxintcmia,  the 
toxins  arising  from  the  ill-digested  food  in  the  inflamed  intestine, 
or  in  the  blood  in  connection  with  the  disturbed  metabolism.  The 
causes  producing  the  rickets  ceasing,  a  reaction  follows,  in  which 
ossification  may  go  on  to  excess. 

Pathology. — The  bone  changes  , are — (1)  Decalcification  of  pre- 
existing bone,  which  then  yields  to  the  weight  of  the  body  and  tlie 
pull  of  muscles,   giving  rise  to  deformities.     (2)  An  increased 
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absorption,  by  which  cancellous  bone  from  the  medullary  cavity 
outwards  is  replaced  by  red  marrow,  a  vascular  tissue  composed  of 
small  round  cells,  and  the  compact  bone  of  the  exterior  is  rendered 
cancellous  by  lacunar  absorption.  (3)  An  imperfect  bone  formation 
both  at  the  epiphyses  and  by  the  periosteum.  The  intermediate 
semi-translucent,  bluish  zone  of  ossifying  cartilage  between  the 
epiphysis  and  diaphysis  is  thicker,  and  irregular  in  outline.  Vascular 
tissue  encroaches  upon  the  hyalin  cartilage,  and  islands  of  uncal- 
cified  cartilage  appear  in  the  soft,  spongy  bone  of  the  end  of  the 
shaft. 

At  the  epiphysial  line  the  columns  of  cells  are  increased  in 
number,  with  some  of  the  cells  large  and  vacuolated,  and  between 
the  columns  penetrate  vessels  both  from  the  shaft  and  from  the 

periosteum  along  with  young  connective 
tissue,  and  these  grow  irregularly  into  the 
hyalin  cartilage.  The  lamince  of  the 
hyalin  cartilage  between  the  columns  of 
.  cells  do  not  calcify,  but  partly  remain 
unaltered,  and  partly  form  irregular 
septa  of  a  fibrous  structure  enclosing 
vascular  marrow.  The  breadth  of  the 
epiphysis  and  of  the  end  of  the  diaphysis 
is  increased  by  the  irregular  ossification 
causing  the  enlargement  of  the  ends  of 
^^•P^j^  long  bones,  and  the  beading  of  the  ends 

of  ribs,  but  growth  is  really  diminished 
Fig.  110.— a  longitudinal  sec-   in  rate,  and  rickety  children  grow  up 
tinn  of  a  rickety  femur,   gj^oj-t  or  dwarfed.    The  periosteal  surface 
Museum?'"'"'' the  bone   is   rough,   covered   by  a 

thickened  vascular  periosteum  forming 
spongy  bone,  with  fibrous  septa  imperfectly  calcified,  so  that,  whilst 
firm  enough  to  resist  finger  pressure,  the  bone  can  be  cut  with 
a  knife.  Towards  the  medulla  new  imperfectly  ossified  septa  are 
developed,  or  this  osteoid  tissue  is  applied  to  previously  existing  partly- 
absorbed  septa,  so  that  the  whole  medullary  cavity  may  thus  become 
filled  up.  The  bones  generally  have  -a  spongy  or  osteoporotic 
appearance  (Fig.  110).  There  is  not  the  normal  distinction  between 
compact  and  cancellous  bone  and  medulla  in  the  long  bones ;  in  the 
skull  the  outer  and  inner  table  are  no  longer  sharply  defined  from 
the  diploe,  the  skull  having  a  thickened  and  uniform  spongy  appear- 
ance on  section.  When  the  process  comes  to  a  standstill,  this  osteoid 
tissue  becomes  ossified  to  fonn  compact,  ivory-like  bone  to  excess. 

Clinical  symjHovis. — When  the  disease  is  well  pronounced,  especially 
in  young  children  before  two  or  three  years  of  age,  there  are  marked 
febrile  symptoms,  sweating  of  the  head  and  upper  part  of  the  body, 
restlessness,  but  an  aversion  to  regular  movement,  and  tender- 
ness of  the  bones  when  handled  ;  also  anirmia  and  muscular  debility. 
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whioh  may  aliuost  simulate  paralysis.  There  is  intestinal  catarrh 
with  diarrhcea,  foul  motions,  a  flatulent  tumid  abdomen,  enlargements 
of  lymphatic  glands,  liver  and  spleen.  The  earthy-looking  ausemic 
aspect  corresponds  to  a  diminution  of  red  blood  corpuscles ;  the 
muscles  are  soft  and  flabby.  The  child  may  be  wasted,  though  after 
being  fed  excessively  on  starch  and  sugar  it  will  appear  fat,  but  pasty. 
Phosphate  of  lime  may  be  found  in  excess  in  the  urine  during  the 
early  stages,  but  not  to  any  marked  degree,  nor  later  in  the  illness. 

Deformities. — The  skull  is  thickened,  often  irregularly  into  bosses, 
or  along  the  sutures,  or  it  may  be  thinned  where  pressure  has  been 
excessive.    From  lying  on  the  occiput  the  bone  may  be  thinned  to 


Fia.  111.— Tlie  whole  of  one  side  of  the  chest  from  a  rickety  child  showing  the 
"beading  "of  the  ribs  at  their  costo-chondral  joint  [tliu  rickety  rosary).  The 
ribs  are  less  curved  than  normal,  and  the  sternum  is  pushed  forward.  (St. 
Bartholomew's  Hospital  Museum.) 

the  texture  of  parchment  (craniotabes).  The  bosses  on  the  forehead 
or  parietal  bones  give  the  head  a  square  look  ;  the  fontanelles  are 
late  in  closing. 

Dentition  is  generally  delayed,  or  the  teeth,  if  erupted,  quickly 
decay. 

The  sjnne  in  young  children  is  kyphotic.  There  is  one  long  curve 
backwards ;  in  older  children,  lordosis  or  scoliosis  may  appear. 

'Ilie  clavicles  are  bent  in  exaggeration  of  the  S-curve  ;  in  particular 
the  sterno-mastoids,  especially  when  called  into  over-action  owing  to 
bronchitis,  bend  up  the  inner  ends  of  the  clavicle  so  as  to  resemble 
a  bilateral  sterijo-clavicular  dislocation. 

The  thonvr  is  deformed  by  the  action  of  the  diaphragm,  which 
draws  inwards  the  ribs  along  its  line  of  attachment,  so  that  there  is 
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a  sulcus  extending  from  the  sternum  downwards  and  outwards  over 
the  lower  ribs.  This  reduces  the  size  of  the  chest  and  hinders 
inspiration,  so  favouring  broncliitis,  and  the  heart  may  be  compressed 
and  the  auricles  dilated.  The  sternum  is  thus  pushed  forwards  and 
produces  the  deformity  known  as  "  pigeon-breast "  ;  the  costo-chondral 
junctions  are  enlarged,  producing  "beading  of  the  ribs"  or  "the 
rickety  rosary"  (Fig.  111).  The  cartilaginous  margin  of  the  ribs  is 
everted,  so  that  their  lower  edge  looks  forward,  and  this  border  may 
later  become  irregularly  ossified.  The  ensiform  cartilage  and  the 
lower  end  of  the  sternum  is  drawn  backwards,  so  that  a  hollow  is 
formed  in  which  water  will  stand  when  the  patient  is  lying  down. 

The  pelvis  is  deformed  by  the  weight  of  the  spine  pressing  the 
sacrum  downwards  and  forwards  until  the  promontory  projects 
beyond  the  wings,  giving  the  inlet  of  the  pelvis  a  reniform  outline. 
Or  the  pressure  of  the  heads  of  the  femora  on  the  acetabula  may 
so  push  in  the  sides  of  the  pelvis  and  the  symphysis  forward,  that 
the  inlet  of  the  pelvis  assumes  a  trefoil  or  triangular  deformity  like 
that  in  osteomalacia.  The  ilia  are  flattened,  the  pubic  arch  is  widened, 
the  ischia  are  turned  outwards. 

Lower  extremity. — If  the  sides  of  the  pelvis  are  compressed  the 
acetabula  are  directed  more  forwards  than  the  normal,  and  the  femora 
become  bent,  having  a  long  convex  curve  forwards  and  outwards. 
If  this  is  continuous  with  a  similar  curve  forwards  and  outwards  of 
the  legs,  the  result  is  bow-legs,  or  genu  varum.  The  lower  end  of  the 
femur,  which  is  thickened,  may  bend  inwards,  the  femur  tending  to 
become  S-shaped,  and  so  favouring  the  development  of  knock-knee, 
or  genu  valgum.  In  such  a  case  flat-foot  is  likely  to  peraist ;  the 
lower  ends  of  the  tibia  and  fibula  also  are  thickened  and  curve 
outwards.  The  shafts  of  the  femur  and  tibia  tend  to  become 
scabbard-shaped,  with  a  thick  buttress  of  ultimately  very  dense  bone 
along  the  concavity. 

At  the  epiphyses  there  is  bending  with  irregular  growth  owing  to 
pressure  ;  the  bending  of  the  neck  of  the  femur  downwards  results  in 
coxa  vara.  The  diminished  growth  of  the  epiphyses  of  the  femur  and 
tibia,  on  the  outer  side,  helps  towards  causing  genu  valgum  or 
knock-knee,  on  the  inner  side  genu  varum  or  bow-leg.  A  convex 
curve  backwards  at  the  knee  results  in  genu  recurvatum,  the  leg 
of  the  child  tending  to  be  flexed  at  the  hip  until  the  anterior  surface 
is'  in  contact  with  the  trunk,  thus  resembling  the  intra-uterine 
position  of  the  limbs. 

U2:)per  extremity. — The  deformities  in  the  upper  extremity  are 
less  marked,  unless  the  child  being  too  young  to  walk  is  allowed 
to  ci-awl  about,  when  the  curves  assumed  resemble  those  of  the 
lower  extremity,  or  rather  the  fore  limbs  of  a  bull-dog,  the  humerus  is 
bent  backwards,  and  the  radius  pronated  and  curved  forwards  at  its 
lower  end. 

Complications. — Rickety  children  are  liable  to  suffer  from  thrush, 
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diarrhoea,  bronchitis  and  hydrocephahis ;  convulsions,  especially 
laryngismus  stridulus,  may  supervene  and  prove  fatal.  There  may 
be  tetany  affecting  the  hands  and  feet. 

Inherited  syphilis  and  rickets  often  co-exist,  and  the  former  is  a 
great  predisposing  cause  of  the  latter.  But  they  are  distinct 
diseases,  occurring  quite  apart  from  one  another,  althougli  in  France 
it  has  been  widely  held  that  rickets  owes  its  origin  to  syphilis. 
Perhaps  inherited  syphilis  has  especially  to  do  with  the  production 
of  the  "natiform  skull"  or  "  Parrot's  nodes"  (Fig.  135),  further  with 
the  fibrous  interstitial  enlargement  of  the  liver  and  spleen,  which  may 
also  be  favoured  by  venous  obstruction,  the  result  of  bronchitis  and 
emphysema.  In  later  life  the  patient  may  undergo  unusual  muscular 
development,  or  the  deformities  may  be  excessive  and  require  treat- 
ment. In  some  cases  the  irregular  ossification  and  stunted  growth  at 
the  epiphyses  may  later  change  into  the  formation  of  dense  bony 
nodules,  multiple  exostoses,  and  these  may  later  still  become 
sarcomatous. 

Treatment. — The  child  requires  to  be  frequently  washed  to  remove 
sweat,  and  to  be  kept  warm  to  avoid  bronchitis,  but  is  to  be  handled 
as  little  as  possible  to  avoid  pain.  Later,  during  convalescence,  it 
should  have  abundance  of  fresh  air  and  sunlight.  Regular  and 
careful  feeding  is  the  essential  point.  As  a  preliminary,  thrush  must 
be  got  rid  of  by  painting  and  wiping  out  the  mouth  with  boric 
acid  and  glycerine,  and  the  intestinal  irritation  checked  by  mercury 
and  chalk  powders.  The  diet  should  be  new  milk,  only  boiled  one 
minute  and  well  diluted,  given  in  small  amounts  and  frequently, 
with  the  addition  of  raw  meat  juice  or  cream.  All  starchy  food 
must  be  well  cooked  by  prolonged  baking  and  boiling.  Older  children 
may  soon  have  potatoes  with  gravy  or  minced  meat,  also  fresh  fruit  such 
as  oranges.  Cod-liver  oil  is  the  most  important  medicine,  and  may  be 
regarded  almost  as  a  specific  ;  if  the  child  is  anaemic,  some  phosphate 
of  iron  may  be  added.  Long  boiled  or  sterilised  or  stale  milk,  and 
the  various  kinds  of  patent  foods  composed  of  starch  and  sugar  must 
be  avoided ;  also  in  older  children  everything  that  is  indigestible,  or 
that  cannot  be  well  masticated.  The  child  must  be  kept  off  its  legs 
and  must  not  crawl  about  until  the  bones  are  again  firm  enough.  On 
the  other  hand,  the  position  in  bed  must  be  constantly  varied,  and  if 
splints  are  applied  these  are  often  changed,  lest  atrophy  from 
continued  pressure  ensue. 

Late  rickets. — This  term  should  be  restricted  to  cases  in  which  the 
results  are  characteristic  of  rickets,  whether  it  be  that  the  disease  is 
insidious  and  overlooked  until  the  deformitj'  becomes  prominent,  or 
is  a  recrudescence  of  the  disease  whicii  existed  in  early  life,  or  I'eally 
appears  for  the  first  time  after  ten  years  of  age.  Tlie  deformities 
produced  may  be  such  as  coxa  vara  or  knock-knee.  On  tlic  otlier 
hand,  extensive  softening  of  one  or  more  bones  with  spontaneous 
fractures  or  hscmorrhages  in  patients  about  puberty  are  more  nearlj^ 
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allied  to  osteomalacia  or  scurvy  than  to  rickets.  The  causation  of 
late  rickets  appears  similar  in  principle  to  that  of  the  early  form, 
such  as  want  of  food,  lack  of  fat  in  the  diet,  cold,  damp,  and  foul 
air.  Girls  especially  suffer,  perhaps  owing  to  menorrhagia  and 
anajmia.  One  girl  was  dying  of  phthisis,  another  of  exophthalmic 
goitre  when  the  bones  were  attacked.  Special  cases  in  boys  about 
puberty  have  been  attributed  to  masturbation. 

Osteomalacia — MoUities  ossium — Osteomalacia,  a  term  which 
should  be  restricted  to  affections  of  adult  bones,  is  characterised  by 
a  softening  as  the  result  of  the  removal  of  the  lime  salts,  whilst  the 
ground  substance  of  the  bone  remains  for  a  time  unaltered.  This 
decalcification  (Fig.  112)  commences  on  the  surface  of  the  septa  and 
extends  towards  the  centre  of  the  lamina,  which  may  withstand  the 
process  for  some  time.  The  decalcification  leaves  the  septa  com- 
posed of  a  homogeneous  or  fibrillar  material,  in  some  places 
granular  from  irregular  calcareous  collections  imperfectly  absorbed. 

The  bone  corpuscles  are  partly  pre- 
served, or  partly  disappear  leaving 
gaps.  Some  disappearance  of  bone 
structure  also  takes  place  by  a 
widening  of  the  Haversian  canals 
and  cancellous  spaces  owing  to  the 
activity  of  giant  osteoclasts. 

Forms  of  osteomalacia. — (1)  The 
commonest  and  typical  form  occurs 
in  women  in  connection  with  preg- 
nancy, and  is  related  in  some  way 
to  disturbance  of  the  ovaries.  Also 
it  is  to  some  extent  an  endemic 
disease.  (2)  Senile  osteomalacia  appears  in  old  age,  especially  in 
the  insane,  both  men  and  women.  (3)  A  rarer  form  appears  about 
puberty  in  girls  unconnected  with  pregnancy,  but  perhaps  with 
menstruation;  exceptionally  also  in  males.  (4)  Cancerous  osteo- 
malacia is  caused  by  a  widespread  or  general  metastatic  infection  of 
the  skeleton  by  tumour  formation,  carcinomatous  or  sarcomatous, 
which  will  be  described  in  that  section. 

Puerperal  osteomalacia. — Rare  in  this  country,  it  is  much  more 
frequent  among  women  of  the  lower  orders  in  certain  places,  notably 
in  some  of  the  lateral  Rhine  Valleys  and  other  parts  of  Middle 
Europe,  so  much  so  as  to  be  almost  endemic.  It  commences  during 
pregnancy,  increases  until  after  labour  and  suckling,  then  an  improve- 
ment may  follow,  the  disease  appearing  arrested,  but  it  recommences 
with  the  next  pregnancy,  so  that  each  labour  finds  the  woman 
more  deformed  than  before.  And  this  may  go  on  until  the 
climacteric,  when  the  disease  is  arrested  and  the  bones  may  then 
become  harder. 

Puerperal  osteomalacia  especially  affects  the  bones  of  the  pelvis 


Fig.  112. — Microscopical  appearance 
of  a  fragment  of  bone  in  mollities 
ossiura.     (From  Rinclfleisch.) 
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next  the  femora ;  the  humeri  and  other  bones  are  less  softened  and 
only  in  advanced  cases.  The  bone  becomes  excessively  vascular,  the 
septa  are  rapidly  decalcified  and  some  are  removed,  whilst  the  marrow 
becomes  dark  red  like  the  spleen  and  may  show  haemorrhages ;  at 
a  later  stage  it  is  more  fatty.  The  bone  becomes  reduced  to  a  shell, 
which  eventually  disappears,  leaving  a  yielding  crinkled  leather-like 
sac  composed  only  of  the  organic  material  of  bone. 

Clinical  symptoms. — The  first  signs  are  aching  pain  in  the  pelvis 
and  thighs,  often  treated  as  rheumatic.  Then  there  follows  inability 
to  stand  with  bending  of  the  thighs,  or  a  fracture  may  occur  without 
provocation,  which,  as  long  as  the  disease  is  active,  shows  no 
signs  of  repair.  The  pelvis  is  deformed  by  pressure  of  the  hips,  so 
that  the  sides  are  convex  inwards,  the  inlet  becoming  trefoil  or 
heart-shape.  The  pubes  is  pushed  forwards  like  a  beak,  and  the 
pubic  arch  is  narrowed.  Thus  parturition  is  rendered  difficult  or 
impossible  unless  the  pelvis  is  quite  softened.  The  shaft  of  the  femur 
is  curved,  and  the  neck  yields  so  that  the  head  is  lower  than  the 
trochanter.  The  urine  is  of  uncertain  composition ;  albumin  (albu- 
mosuria), excess  of  lime  and  phosphates,  lactic  acid,  have  been 
found,  but  by  no  means  uniformly.  If  the  disease  is  arrested, 
ossification  sets  in  with  some  irregular  osteophytic  formations, 
especially  on  the  pelvic  bones  and  at  the  insertion  of  miiscles  in 
the  long  bones  ;  the  fractures  are  surrounded  by  an  excessive  mass  of 
callus.  Also  there  may  be  some  changes  in  the  joints,  as  in  arthritis 
deformans.  This  arrest  and  reossification  may  follow  better  food 
and  hygiene,  arrest  of  pregnancies,  the  climacteric,  or  oophorectomy. 
Failing  this,  the  woman  may  die  in  labour  or  from  dyspnoea  and 
exhaustion,  consequent  on  the  yielding  of  weakened  ribs,  or  from 
bladder  and  kidney  infection. 

Treatment. — With  good  food  and  cessation  of  suckUng  the  woman 
may  improve,  and  there  may  be  definite  recovery  if  she  does  not 
again  become  pregnant.  The  best  drugs  are  cod-liver  oil  and 
phosphorus.  Removal  of  both  ovaries  has  been  very  successful  in 
arresting  the  disease,  but  should  be  recommended  only  in  the  well- 
marked  cases.  The  patients  have  rapidly  regained  the  power  of 
walking  without  assistance.  Some  cases,  however,  perhaps  of  a 
different  causation,  have  remained  unimproved  by  the  operation. 

Caiisation  of  puerperal  osteomalacia. — The  foregoing  considerations 
show  how  difficult  it  is  to  account  for  the  disease.  Its  almost 
endemic  character  in  certain  places  among  women  of  the  lower 
orders  has  been  referred  to  bad  hygienic  conditions,  damp,  bad  food, 
hard  work.  In  other  places  it  is  sporadic.  The  women  are  usually  very 
fertile,  as  if  there  were  in  them  excessively  active  ovaries,  and  from  this 
cause  and  the  recun-ing.  pregnancies  an  excessive  vascularity  of  the 
pelvic  bones  is  engendered,  for  as  a  normal  phenomenon  of  pregnancy 
an  increased  blood  supply  to  the  pelvis  has  been  noted.  Hence  the 
favourable  effect  of  the  cessation  of  recurring  pregnancies  and  of  the 
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climacteric,  wliether  at  its  natural  time,  or  when  artificially  produced 
by  oophorectomy.  Yet,  as  mentioned  before,  the  removal  of  the 
ovaries  has  not  in  some  cases  influenced  the  course  of  the  disease. 

Senile  osteomalacia  occurs  more  frequently  in  the  insane,  male 
and  female,  and  affects  especially  the  spine,  I'ibs,  skull,  and  limb 
bones  ;  one  bone  may  be  more  particularly  affected.  F ractures  occur 
from  very  slight  degrees  of  violence,  from  stumbling,  and  getting 
out  of  bed,  or  even  from  turning  in  bed  or  coughing.  Asylum 
attendants  have  to  handle  such  patients  with  the  greatest  caution. 

Osteomalacia  of  puberty. — These  are  cases  accompanied  by  bend- 
ing and  multiple  fractures,  the  bones  presenting  the  changes  peculiar 
to  osteomalacia  rather  than  to  rickets.  This  osteomalacia  has  been 
met  with  in  girls  about  puberty,  luicounected  with  pregnancy  or  lacta- 
tion, and  in  some  cases  has  been  arrested  by  oophorectomy.  Similar 
cases  have  been  met  with  in  males.  Malnutrition,  such  as  want  of 
food,  antemia,  or  some  other  disease,  may  have  preceded  the  condition. 

Pragilitas  ossium.^ — Multiple  spontaneous  or  pathological 
fractures. — Fragility  of  bone  has  many  causes,  {a)  It  may  result 
from  one  of  the  general  diseases  of  bone  already  described  ;  {b)  from 
some  inflammatory  local  disease  ;  (c)  from  some  local  or  generalised 
tumour  formation  ;  (d)  from  senile,  nervous  and  exhausting  diseases  ; 
(e)  from  essential  fragility  of  bone. 

There  are  some  cases  of  apparently  essential  fragility  of  bone, 
not  connected  with  rickets,  scurvy,  or  osteomalacia.  In  both  boys 
and  girls  multiple  fractures  may  arise  and  recur  from  very  slight 
causes  and  yet  tmite  readily.  But  the  union  is  liable  to  be  attended 
by  deformity,  and  the  deformities  progress  and  lead  to  disuse  and 
so  to.  eccentric  atrophy  in  the  shafts,  which  increases  the  fragility. 
In  some  instances  an  inheritance  of  this  fragility  can  be  traced,  and 
more  than  one  member  of  the  family  may  be  affected.  Perhaps 
the  cases  are  slight  and  late  instances  of  those  described  under 
congenital  osteopsathyrosis  (p.  .304).  Perhaps  the  fragility  may  be 
acquired  under  bad  hygienic  conditions  and  malnutrition.  Horses 
and  cattle  under  certain  kinds  of  food,  on  cold  and  damp  soils,  and 
exposed  to  bad  weather,  may  develop  a  fragility  of  bone.  But  the 
fragility  may  be  an  early  sign  of  multiple  sarcomatous  growth  in 
bone,  as  happened  in  a  case  under  Mr,  Langton,  of  a  boy  who 
fractured  his  right  humerus  when  throwing  a  cricket  ball  at  the 
age  of  eleven  ;  and  in  whom  after  recurring  fractures  of  various 
bones  from  slight  causes  which  united,  a  sarcomatous  growth 
appeared  in  the  right  humerus  seventeen  years  after  the  bone  had 
first  been  fractured,  and  this  sarcoma  later  became  generalised. 

II. — Inflammation  of  Bones  and  Joints. 

Nomenclature. — The  inflaunnatory  clianges  that  occur  in  bones 
and  joints  are  usually  named  according  to  the  chief  starting-point. 
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although  they  seldom  remain  confined  to  that  particular  part  of  a 
bone  or  joint.  The  changes  vary  according  as  they  are  simple  and 
tend  to  resolution  and  sclerosis  on  the  one  hand,  or  to  ulceration  and 
suppuration,  with  destructive  caries  and  necrosis,  on  the  othei-.  The 
course  of  the  inflaamiation  varies  according  to  the  specific  cause  of 
the  inflammation,  whether  produced  by  pyogenic  cocci  or  by  other 
organisms,  or  whether  the  inflammation  extends  to  the  neighbouring 
soft  parts  or  is  the  cause  of  general  infection. 

As  in  the  soft  parts,  so  in  bones  and  joints,  it  is  the  blood-vessels 
and  cells  which  are  actively  concerned  in  the  inflammation  ;  the 
actual  bone  and  cartilage,  and  also  the  fibrous  tissue,  play  but  a 
passive  part. 

Inflammation  of  a  bone  generally  is  called  osteitis  ;  of  a  joint, 
arthritis.  When,  however,  it  begins  or  chiefly  affects  the  periosteum, 
it  is  termed  periostitis  ;  when  it  starts  in  the  marrow,  whether  in  the 
Haversian  canals,  cancellous  spaces,  or  medullary  cavity,  osteo- 
myelitis ;  when  it  is  situated  chiefly  in  the  synovial  membrane. 
synovitis.  Difficulty  arises  when  terms  are  applied  to  inflammation 
commencing  near  or  at  the  end  of  a  bone.  Epiphysitis  was 
formerly  much  used  for  inflammation,  especially  septic  inflammation 
near  the  epiphysial  line  in  the  young.  But  it  was  found  that  the 
inflammation  really  commenced  in  the  marrow  tissue  at  the  end 
of  the  diaphysis,  hence  the  term  diaphysitis,  not  much  adopted. 
Chondritis  has  been  employed  for  inflammation  affecting  especially 
the  articular  surface,  but  the  cartilage  is  not  the  active  seat  of  the 
inflammation,  which  either  begins  in  the  cancellous  bone  beneath 
the  cartilage  or  in  the  vascular  tissue  of  the  periosteum  and  synovial 
membrane  round  its  margin.  The  term  synovitis  may  be  used  when 
the  inflammation  is  restricted  to  the  synovial  tissue ;  arthritis  for  a 
periostitis  and  osteomyelitis  of  the  joint-ends  in  combination  with 
the  synovitis.  Osteitis  is  the  more  convenient  term  when  the  origin 
or  extent  of  the  inflammation  is  not  confined  to  any  particular 
part  of  the  bone.  Osteo-arthritis  implies  an  inflammation  in  which 
both  bones  and  joints  suff^er.  Osteoimthic  arthropathy,  or  in 
combination  osteo-arthropathy,  is  used  in  connection  with  diseases 
of  obscure  origin,  combining  features  both  of  inflammation  and  of 
tumour  formation. 

Inflammation  of  Bone. 

Periostitis  is  an  inflammation  commencing  in  or  chiefly  affecting 
the  periosteum  and  the  external  layers  of  bone,  to  which  it  may 
remain  confined,  or  it  may  spread  beyond  to  the  centre  of  the  bone, 
to  a  neighbouring  joint,  or  to  the  surrounding  soft  parts. 

(a)  Simple  acute  jieriostitis  is  often  traumatic,  e.g.,  due  to  a  kick 
on  the  shin,  or  may  be  rheumatic,  syphilitic,  typhoidal,  etc.  There 
is  an  acutely  painful  and  tender  swelling,  with  redness  and  oedema 
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of  the  skin  when  the  bone  is  near  the  surface,  or  if  the  bone  is 
covered  by  soft  parts  it  can  be  felt  to  be  enlarged  (Plate  I.).  The 
paiu  is  increased  by  anything  which  favours  congestion ;  thus  it 
tends  to  be  worse  at  night  in  bed,  and  when  the  limb  hangs 
down.  If  cut  into  at  this  stage,  the  periosteum  is  found  to 
be  much  swollen,  oedematous  and  infiltrated  by  leucocytes.  The 
blood-vessels  are  dilated  and  those  of  the  osteogenetic  layer  often 
give  way,  so  that  small  hsemorrhages  are  seen.  Under  these 
circumstances  some  lacunar  absorption  occurs  on  the  surface  of 
the  bone,  the  compact  bone  becoming  cancellous  with  a  rough 
irregular,  surface.  The  local  treatment  consists  of  cold  applications, 
with  rest  and  elevation,  and  the  general  treat- 
ment is  dependent  on  the  cause. 

(6)  Simple  chronic  periostitis  has  a  similar 
origin  to  the  acute :  slight  repeated  injuries, 
muscular  strain  and  over-use,  e.g.,  from  long 
marching  or  sprains  stretching  ligaments  at 
their  insertions  ;  also  it  is  due  to  syphilitic  or 
rheumatic  inflammations  rmining  a  chronic 
course. 

There  is  (Fig.  113)  an  increased  thickening 
of  the  outer  layer  of  the  periosteum,  new  fibrous 
tissue  being  formed,  and  the  whole  membrane 
is  at  the  same  time  raised  from  an  excessive 
formation  of  bone  by  the  osteogenetic  layer. 
This  new  bone,  when  limited  in  extent,  is  termed 
a  node.  The  cells  of  the  osteogenetic  layer 
undergo  rapid  division,  showing  karyokinesis, 
and  form  bone  in  membrane,  which  is  generally 
dense,  compact,  differing  only  from  normal  bone 
in  some  irregularity  of  the  Haversian  systems. 
If  the  chronic  periostitis  continues  the  deeper 
cancellous  bone  may  become  compact,  and  even  the  medullary  canal 
be  encroached  upon.  A  periosteal  node  on  the  skull  or  othei-  flat 
bone  may  consist  of  spongy  cancellous  bone.  Chronic  periostitis 
causes  a  dull  boring  pain  generally  worse  by  night  than  by  day, 
and  forms  a  hard  swelling  on  a  bone,  not  very  tender  unless  firmly 
pressed.  Even  when  superficial,  as  on  the  tibia,  there  is  generally 
no  redness  of  the  skin,  but  the  soft  parts  may  be  oedematous,  espe- 
cially over  the  skull.  The  diagnosis  is  made  by  seeking  for  the 
cause ;  exploration  with  a  grooved  needle  will  exclude  fluid,  and  the 
X  rays  may  aid  in  distinguishing  from  sarcoma  (c/.  Plate  I.  with  V. 
and  VI.). 

Treatment. — Iodide  of  potassium  is  generally  of  service,  and  espe- 
cially relieves  pain  and  removes  much  of  the  swelling  if  syphilitic, 
but  also  does  good  in  other  cases.  An  application  of  belladonna  or 
opium  is  required  for  pain,  afterwards  mercury  or  iodide  ointment 


Fig.  113.  —  Chroni( 
periostitis.  (From  St 
Bartholomew's  Hos 
pital  Museum.) 


PLATE  I. 


.Skiagram  of  chronio  periostitis  of  the  lower  end  of  tiic  femur.  The  diagnosis  of  the 
swelling  lay  between  periostitis  and  a  new  growth.    (Taken  by  Dr.  Hugh  Walsham.) 
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to  promote  absorption.  If  these  measures  fail,  the  node  may  be 
bored  into  witli  an  awl,  or  an  incision  be  made  through  the  inflamed 
periosteum,  or  the  node  may  be  trephined  and  gouged  away. 

(c)  Acide  infective  periostitis  is  caused  by  organisms,  in  particular 
by  the  staphylococcus  pyogenes  aureus  {see  p.  61).  When  the  disease 
commences  as  such  it  is  commonly  due  to  a  septic  injury,  a  punc- 
tured wound,  or  compound  fracture.  .More  usually  the  periostitis 
follows  infective  osteomyelitis.  In  acute  pyogenic  inflammation  there 
is  a  rapid  emigration  of  leucocytes 
and  exudation  of  fluid  from  dilated 
vessels,  which  raises  the  periosteum 
from  the  bone  (Fig.  114,  2,  3)  and 
develops  an  abscess  bounded  exter- 
nally by  the  periosteum  and  be- 
neath by  the  bone.  Contact  with 
the  pus  may  destroy  the  osteo- 
genetic  cells,  whilst  the  outer 
fibrous  wall  proves  more  persistent 
though  deprived  of  the  power  of 
forming  bone,  or  the  pus  may  burst 
through  the  periosteum  into  the 
soft  parts,  or  invade  a  neighbour- 
ing joint  (Fig.  115).  The  bone 
in  contact  with  the  pus  becomes 
converted  from  compact  into  can- 
cellous bone,  or  by  ulceration  or 
caries  entire  septa  disappear,  pro- 
ducing an  excavation.  Leucocytes 
invade  the  Haversian  canals  and 
canaliculi,  before  which  the  bony 
septa  disappear,  being  first  decal- 
cified and  then  removed  by  phago- 
cytosis. The  giant-cells  or  osteo- 
clasts take  part  in  this  absorption  of 
septa,  being  stimulated  into  exces- 
sive activity  by  the  increased  vascu- 
larity attending  the  inflammation. 

If,  however,  the  exudation  is  rapid  and  extensive,  the  circulation 
to  a  large  part  of  the  bone  through  the  periosteum,  also  through 
the  nutrient  arteries,  is  cut  off,  the  vessels  being  thrombosed  or  torn 
across.  Consequently  the  outer  layers  of  bone  rapidly  die  (peri- 
pheral necrosis)  without  undergoing  any  preliminary  changes  (see 
JVecrosis).  This  raising  of  the  periosteum  by  pus  may  extend  round 
the  circumference  of  the  bone  until  some  closer  attachment  is  met 
with,  such  as  the  linea  aspera  of  the  femur,  or  spread  along  the 
bone  as  far  as  the  epiphysial  line,  to  which  the  periosteum  is  firmly 
attached. 


Fig.  1 1 4. — Acute  infective  osteoinyelitis 
and  periostitis.  Diagram  of  inflam- 
matory foci  in  tlie  femur  and  tibia — . 
1,  commencing  in  the  lower  end  of 
tiie  diapliysis  of  the  femur  above  the 
Hne  of  the  epiphysis  ;  2,  extending 
outwards  beneath  the  periosteum  ; 
3,  an  acute  abscess  in  the  upper  end 
of  the  diaphy.sis  of  tlie  tibia,  com- 
munirating  freely  with  pus  beneath 
the  raised  periosteum. 


320 


DISEASE  OF  SPECIAL  TISSUES. 


(d)  Subacute  and  chronic  infective  periostitis  is  caused  by  pyogenic 
organisms  like  the  acute  form,  also  by  a  caseating  tubercle,  a 
breaking-down  gumma,  a  typhoid  node,  or  an  extension  to  bone  from 
the  soft  parts,  e.g.,  from  a  chronic  ulcer  of  the  leg.  Besides  the 
symptoms  of  simple  periostitis,  there  is  throbbing  with  softening  of 
the  swelling,  which  then  fluctuates,  and  is  found  to  contain  pus  when 
explored,  "in  chronic  cases  the  pus  is  thin  with  only  a  few  fatty 
pus  corpuscles,  appearing  as  a  transparent,  sticky,  synovial-like  fluid 
{periostitis  alhuminosa).    The  surface  of  the  bone  forming  the  floor 

of  the  abscess  is  roughened  by  caries,  or  the 
outer  compact  table  may  be  found  necrosed 
(Fig.  136).  Spreading  from  the  periostitis 
a  general  hypertrophic  inflammation  may 
affect  much  of  the  shaft  of  the  bone,  with 
or  without  necrosis,  the  texture  becoming 
spongy,  osteoporotic,  and  yielding  under  the 
body  weight. 

Osteomyelitis. — Osteomyelitis  is  the  term 
for  inflammation  commencing  in  the  blood- 
vessels and  involving  the  connective  tissue 
and  cells  of  the  interior  of  bone,  whether  the 
medullary  cavity,  cancellous  spaces,  or  Haver- 
sian canals. 

(a)  Simple  osteomyelitis,  if  acute,  causes  at 
first  softening  from  the  increased  vascularity, 
the  bone  bleeding  freely  and  yielding  more 
readily  than  normal  to  a  cutting  instrument, 
and  showing  evidences  of  blood  extravasation. 
As  a  result  bending  and  deformity  arise.  If 
the  inflammation  is  subacute  or  chronic  from 
the  first,  or  becomes  so  after  an  acute  stage, 
sclerosis  ensues,  cancellous  bone  towards  the 
surface  becomes  compact  by  the  formation  of 
somewhat  irregular  Haversian  systems,  and 
cancellous  or  even  compact  bone  encroaches 
upon  or  fills  up  the  medullary  cavity.  Simple  localised  osteomyelitis 
is  commonly  the  result  of  an  injury,  a  fracture,  separation  of  an 
epiphysis  or  lodgment  of  a  foreign  body,  such  as  a  bullet.  If  the 
line  of  the  epiphysial  cartilage  is  involved  growth  may  be  hindered 
or  arrested,  and  deformity  results.  Simple  diffuse  osteomyelitis  is 
met  with  in  constitutional  affections,  sucli  as  rickets  and  osteitis 

deformans.  .     ,  • 

(b)  Infective  osteomyelitis.— kciite  infective  osteomyelitis  is  the 
result  of'  the  growth  in  the  bone  of  pyogenic  organisms,  m  particular 
the  staphylococcus  pyogenes  aureus.  It  tends  to  spread  along  the 
medullary  cavity,  outwards  to  the  surface,  and  then  to  strip  up  the 
periosteum,  or  invade  the  neighbouring  joint,  and  large  portions 


Fig.  115. — Diffuse  infec- 
tive osceomyelitis  of  tlje 
tibia,  which  was  fol- 
lowed by  destruction  of 
the  knee  and  ankle 
joints.  (St.  Bartholo- 
mew's Hospital  Mu- 
seum.) 
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of  the  boue  may  undergo  death,  central  necrosis.  By  means  of 
lymphatic  absorption  and  of  septic  thrombosis  of  neighbouring 
veins,  the  clot  in  which  breaks  down  and  gives  rise  to  septic 
embolism,  general  infection  by  the  staphylococcus  follows.  The 
patient  suffers  from  toxineemia,  septictemia,  or  pyaemia,  and  may 
die  of  septic  pneumonia  or  of  exhaustion. 

Infective  osteomyelitis  may  arise  by  direct  infection  in  the  case  of  a 
compound  fracture  or  septic  wound  exposing  bone,  or  may  spread  up 
the  medullary  cavity  from  a  septic  amputation  wound.  More  frequently 
nowadays  the  infection  is  hsematogenous  in  origin.  The  organisms 
arrive  in  the  blood-stream  and  settle  down  where  the  bone  is  specially 
vascular,  viz.,  at  the  growing  ends  of  the  diaphyses  of  the  long  bones 
(Fig.  1 1 4).    Here  tbere  are  large  capillary  loops  wherein  the  stream  is 


Fig.'.  116. — Abscess  in  end  of  Fic.  117.  —  Necrosed  cancellous 

tibia.  The  so-called  pyogenic  bone  in  abscess  cavity.  (From 

jnembrane    is    well    seen.  St.  Bartholomew's  Hospital  Mu- 

(From    St.    Bartholomew's  seum.) 
Hospital  Museum.) 


slow,  and  which  a  slight  injury,  a  strain,  blow  or  fall  may  easily 
rapture  and  cause  extravasation  of  blood,  a  favoura,ble  nidus  for 
the  organisms.  A  previous  disease,  measles  or  scarlet  fever,  may 
have  weakened  the  resistance  of  the  patient,  or  a  distant  focus  of 
suppuration  and  necrosis  such  as  chronic  ear  disease,  tonsillitis,  carious 
teeth,  sores  in  the  mouth,  or  a  cutaneous  lesion,  may  be  the  source 
of  the  organisms.  Wet  and  cold  may  favour  an  attack  by  inducing 
congestion.  Often  the  disease  occurs  without  warning  in  previously 
healthy  boys  and  girls,  more  frequently  and  more  acutely  in  the 
former  than  in  the  latter. 

Localised  osteomyelitis.  Abscess  (Kig.  116). — The  staphylococci 
develop  an  acute  abscess  as  in  soft  parts,  the  leucocytes  rapidly 
absorbing  the  cancellous  septa,  or  causing  them  to  die,  so  that  in  the 
abscess  cavity  arc  debris  of  septa  or  a  distinct  seijuestruni  of  necrosed 
l)one  (Fig.  1 1 7).  Supposing  the  septic  inflammation  to  remain  confined 
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to  the  cancellous  bone,  around  it  there  takes  place  a  simple  inflamma- 
tion ending  in  sclerosis.  By  this  means  the  abscess  cavity  becomes 
enclosed  in  a  wall  of  compact  bone,  which  shuts  it  ofi"  from  the 
medullary  cavity.  The  simple  inflammation  extending  to  the 
periosteum  causes  new  periosteal  bone  to  be  formed  on  the  surface, 
so  that  the  shaft  appears  to  be  enlarged  in  a  spindle-shaped  fashion. 
The  pus  may  gradually  become  more  fluid  with  fatty  degeneration 


Fig.  118. — Necrosis.  Diagram  of  the  femur  with 
central  necrosis,  and  of  the  tibia  with  periosteal 
necrosis.  (1)  Sequestrum  formed  in  the  lower 
parts  of  the  diaphysis  of  the  femur  surrounded 
by  pus  and  enclosed  by  (2)  an  involucrum  of  new 
periosteal  bone.  (3)  Sequestrum  formed  by  the 
outer  layers  of  the  shaft  of  the  tibia,  covered  by 
(4)  periosteal  new  bone. 


Fig.  119.  —  Necrosis  of 
shaft  of  tibia,  the  result 
of  acute  infective  osteo- 
myelitis. (Druitt's  Sur- 
gery.) 


of  the  pus  cells ;  the  sequestrum  becomes  loose,  and  of  a  dark 
colour,  or  it  may  he  partly  or  wholly  removed  by  phagocytosis. 

Central  suppurative  osteomyelitis  and  necrosis. — The  pus  extends 
into  the  central  medullary  cavity  and  partly  or  wholly  involves  it. 
The  inner  layers  of  cancellous  bone  become  necrosed  and  form  an 
irregular  tube  of  dead  bone,  or,  if  in  an  amputation  stump,  the 
sequestrum  is  conical,  involving  at  the  lower  end  a  tliick  ring  of 
bone  and  tapering  upwards.  If  the  septic  inflammation  remains 
limited  to  the  medullary  cavity  and  the  neighbouring  cancellous 
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bone,  simple  sclerosing  inflammation  takes  place  in  the  periosteum, 
and  new  compact  bone  is  formed  on  the  surface  of  the  old,  causing  all 
the  shaft  of  the  bone  to  appear  thickened. 

Suppurative  periostitis  and  necrosis  of  the  lohole  thickness  of  the  shaft. 
— The  pus  breaks  through  from  the  end  of  the  diaphysis  and  causes 
acute  suppurative  periostitis,  with  or  without  haemorrhages  in  the 
osteogenetic  layers  of  the  periosteum.  It  may  extend  so  as  to  separate 
the  periosteum  from  the  whole  of  the  diaphysis,  which  then  dies 
en  masse  (Fig.  119)  and  separates  at  the  epiphyses  from  the  ends  of 
the  bone,  or  this  extension  of  the  suppuration  may  be  limited  by  the 
lines  of  attachment  of  tendons  or  fibrous  septa.  At  the  same  time 
the  osteogenetic  layer  of  the  periosteum  may  be  in  part  or  throughout 
the  whole  of  its  extent  destroyed,  so  as  to  be  unable  to  form  new  bone. 
If,  however,  the  pus  is  let  out,  and  the  dead  bone  removed  at  an  early 


Fig.  120. — Diagram  of  the  process  of  separation  of  dead  bone.    c.  Dead  boue  ; 
Inflamed  living  bone  with  formation  of  granulation-tissue  where  it  is  in  contact 
■with  the  dead  part ;  a.  Healthy  living  bone. 

date,  the  whole  of  the  shaft  may  be  restored  by  the  periosteal  bone 
formation,  in  a  young  child  in  a  very  complete  manner.  Supposing, 
however,  the  pus  only  to  escape  through  the  soft  parts,  the  periosteum 
forms  an  enclosing  shell  of  irregularly  compact  or  spongy  bone 
(Fig.  119),  the  bone  being  thickened  and  perforated  by  sinuses 
discharging  foul  pus,  hence  called  cloaca)  (Fig.  122),  whilst  the 
dead  bone  lies  loose  in  an  abscess  cavity  occupying  more  or  less 
of  the  place  of  the  shaft  of  the  former  bone  (see  Necrosis). 

Suppurative  epiphysitis  with  arthritis. — This  is  the  more 
likely  to  happen  when  the  epiphysial  line  is  in  close  connection  with 
the  joint-cavity,  therefore  it  occurs  more  readily  in  the  upper  end  of 
the  femur  than  at  the  lower  end.  The  suppuration  extends  to  and 
destroys  the  osteogenetic  cells  of  tiie  epiphysial  line,  and  the  result  is 
an  arrest  of  growth  ;  or  the  septic  inflammation  spreads  through  the 
end  of  the  bone  to  the  joint,  causing  septic  arthritis.  The  centre  of 
the  epiphysis,  or  the  whole  end  of  the  bone,  may  become  a  sequestrum. 
^    Necrosis  of  bone  is  due  to  a  rapid  and  complete  thrombosis  of 
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the  blood-vessels,  both  arteries  and  veins,  by  infective  inflammation, 
whether  entering  by  the  arteries  of  the  periosteum  or  by  the  central 
artery  or  arteries  of  the  bone.  As  a  result,  there  may  be  a  super- 
ficial, partial,  or  peripheral  necrosis  of  compact  bone,  or  a  deep  central 
necrosis  involving  cancellous  bone  around  the  marrow  cavity,  or  total 
necrosis  of  the  whole  shaft,  or  of  the  epiphysial  end  of  the  bone. 

Characters  and  separation  of  dead  bone  (Fig.  122). — The  dead  bone 
is  at  first  white,  but  becomes  brown  or  black  when  exposed  to  the  air 
and  decomposing  discharges.  Compact  bone  when  dead  is  smooth, 
and  rings  when  tapped  by  a  metal  sound  or  probe ;  cancellous 
bone  or  compact  bone  if  partly  eroded  by  phagocytosis,  is  rough 
and  imeven,  with  jagged  edges,  and  grates  on  touching  with  a 


Fig.  122.  Fig.  123. 

Figs.  121,  122,  aud  123  illustrate  the  foiniation  of  a  sequestrum,  its  separation  from 
tlie  living  bone,  and  tlie  cavity  left  after  its  removal.  «.  Dead  bone  ;  b.  Living 
bone  ;  c.  The  separated  periosteum  lined  by  granulations  ;  d.  Cloacse  lined  by 
granulations,  which  are  indicated  by  shading,  and  are  continuous  with  those  lining 
the  cavity  containing  the  sequestrum  ;  e.  New  periosteal  bone  perforated  by  cloacje  ; 
/.  Cavity  left  after  removal  of  the  dead  bone.    (After  Billroth.) 

probe.  When  a  portion  of  bone  has  become  dead  it  is  separated  by 
the  activity  of  the  living  cells  or  osteoclasts  derived  from  pre- 
existing cells  and  leucocytes  which  arrange  themselves  on  it  and  eat 
into  it  or  erode  it  so  as  to  reduce  its  size.  Also,  they  absorb  the 
still  living  septa  immediately  around,  and  so  increase  the  cavity  in 
which  the  sequestrum  lies.  In  peripheral  necrosis,  affecting  a  limited 
area  of  the  external  compact  layer  of  bone  (see  Fig.  136),  a  groove 
forms  like  the  line  of  demarcation  between  the  dead  and  living  in 
soft  parts,  which  deepening  aud  extending  beneath  the  dead  bone, 
the  latter  is  cut  oft'  and  rendered  loose,  so  that  it  may  spontaneously 
come  away,  "  exfoliate,"  as  it  is  termed,  or  be  easily  extracted.  The 
cavity  left  is  lined  with  vascuhir  granulation  tissue,  the  superficial 
layers  of  which  become  pus  cells,  and  the  deeper  layers,  consisting 
of  osteogenetic  fibroblasts,  form  new  bone  to  fill  up  the  cavity*,. 
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Where  the  periosteum  is  not  destroyed,  new  bone  is  formed  by  it,  as 
well  as  by  osteoblasts  in  the  outer  layers  of  bone  around  a  central 
necrosis.  The  new  bone  is  thus  said  to  invaginate  the  dead  bone  or 
sequestrum  by  an  involucrum,  in  which  the  sequestrum  comes  to  lie 
loose  (Figs.  121,  122,  123). 

The  sequestrum,  if  small,  may  be  gradually  absorbed  in  the 
course  of  weeks,  or,  if  large,  remain  uijtil  removed  by  operation. 


Fig.  124. — Clironic  osteomyelitis.    A'-ray  photograph  of  the  lower  end  of  the  radius 
enlarged  by  chronic  central  tuberculous  osteomyelitis. 

The  cavity  is  lined  with  granulation  tissue,  composed  of  leucocytes 
becoming  pus  cells.  In  recent  cases  the  granulations  are  very 
vascular,  in  older  cases  the  lining  is  smooth,  velvety,  less  vascular, 
looking  like  mucous  membrane.  Through  the  involucrum  the  cavity 
communicates  with  the  surface  by  one  or  more  openings,  termed 
cloacte. 

Qtoiet  necrosis  is  the  term  employed  for  the  process  when  no 
external  suppuration  ensues.  The  sequestrum  comes  to  be  siu'- 
rounded  by  an  involucrum  of  compact  bone,  which,  being  composed 
of  new  periosteal  bone,  causes  an  external  enlargement  of  the  bone 
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and  simulates  the  growth  of  a  tumour.  In  the  cavity  the  sequestrum 
may  disappear,  leaving  a  thin  oily  fluid,  where  also  pyogenic  organisms 
in  a  resting  state  remain  alive  and  potentially  active  for  many 
years. 

Phosphorus  necrosis  (see  Diseases  of  the  Jaws). 

(c)  Subacute  and  chronic  infective  osteomyelitis  is  produced  by  tuber- 
culosis, syphilis,  typhoid  fever,  and  pyogenic  processes  running  a 


Fig.  125. — Caries  of  cartilage  and  bone.  Photograph  of  a  section  through  articular 
cartilage  and  the  subjacent  bone  attacked  by  tuberculous  disease.  On  the  surface 
of  the  cartilage  the  synovial  membrane  is  seen  thickened  by  inflammatory  in61tra- 
tion.  The  structure  of  the  cartilage  is  blurred,  and  small  round  cells  have  eaten 
their  way  into  it  along  the  lymph  channels,  filling  and  enlarging  the  lacunfe. 
Beneath,  the  bone  has  been  replaced  by  inflammatory  cells,  amongst  which  are 
caseating  tubercles.  At  the  lower  border  of  the  photograph  are  some  remains  of 
cancellous  bone,  the  trabeculse  of  which  are  in  course  of  destruction. 

slow  course.  In  the  most  chronic  non-suppurative  variety,  the  chief 
result  is  sclerosis,  formation  of  compact  cancellous  bone  to  excess 
around  the  inflammatory  area.  The  bone  becomes  heavier  and 
tends  to  bend.  Or  a  chronic  abscess  forms  at  the  focus  of  inflammation, 
especially  in  the  cancellous  tissue  of  the  ends  of  the  long  bones 
(Eig.  124).  The  wall  of  the  cavity  is  surrounded  by  sclerosed  bone, 
or  it  becomes  gradually  absorbed,  so  that  the  pus  eventually  bursts 
into  the  soft  parts,  or  is  discharged  into  a  joint,  or  a  spontaneous 
fracture  occurs. 

Caries  or  ulceration  (Fig.  125)  of  bone  is  comparable  to  chronic 
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ulceration  iu  soft  parts,  and  is  a  process  of  rapid  lacunar  absorption ; 
septa  are  first  softened,  then  absorbed  or  detached  by  means  of 
leucocytes  and  osteoclasts.  Compact  bone  becomes  cancellous,  rough, 
worm-eaten;  cancellous  bone  disappears  leaving  a  cavity.  When 
masses  of  cancellous  bone  are  detached  and  found  loose  in  the  pus 
the  condition  is  known  as  caries  necrotica. 

Signs  of  acute  osteomyelitis. — Acute  septic  osteomyelitis  often  com- 
mences suddenly  as  a  severe  inflammatory  fever,  with  rigors  and 
delirium ;  in  the  milder  types  it  is  a  toxintemia,  due  to  the  absorp- 
tion of  toxins ;  but  is  a  septicsemia,  staphylococci  being  found  in  the 
blood,  in  the  more  severe. 

Locally  there  is  deep-seated  pain,  dull  in  character,  or  intense, 
becoming  almost  agonising  on  the  least  attempt  at  handling.  The 
soft  parts  covering  the  bone  become  swollen  from  oedema,  causing 
the  skin  to  appear  white  and  waxy,  then,  as  the  deep-seated  sup- 
puration raises  the  periosteum  or  spreads  outwards  into  the  soft 
parts,  dusky  red.  Indistinct  fluctuation,  or  merely  a  tense  elasticity, 
may  now  be  obtained,  whilst  the  limb  below  becomes  cedematous. 
The  inflammatory  swelling  is  situated  around  the  seat  of  injury  if 
directly  inoculated,  about  the  end  of  the  long  bones  (Figs.  1 1 4  and 
118)  if  htematogenous  in  origin,  or  in  special  positions  if  it  extends 
to  other  parts,  as  in  the  case  of  the  ear  to  the  temporal  boue,  from 
the  nose  to  the  upper  jaw,  from  the  mouth  to  the  lower  jaw.  When 
of  haematogenous  origin  the  commonest  situation  is  the  lower  end  of 
the  femur  or  upper  end  of  the  tibia.  There  the  swelling  can  be 
clearly  distinguished  in  its  early  stages  (compare  Fig.  114  with 
Fig.  126)  from  an  infection  of  the  knee,  for  the  ends  of  the 
diaphyses  are  well  beyond  the  joint,  and  the  joint  is  superficial. 
In  other  cases  the  end  of  the  diaphysis  is  more  closely  in  relation 
to  the  joints,  or  the  joints  are  more  obscured  by  soft  parts.  Hence, 
in  the  case  of  the  upper  end  of  the  femur,  or  the  upper  end  of  the 
humerus  and  other  ends  of  the  long  bones,  it  is  difficult  to  dis- 
tinguish from  arthritis,  and  even  if  the  inflammation  in  such  cases 
commences  in  the  diaphysis,  it  quickly  involves  the  joint.  As 
regards  differential  diagnosis,  acute  septic  osteomyelitis  is  most 
likely  to  be  confounded  with  acute  rheumatism.  The  special  signs 
of  rheumatic  fever,  the  multiple  aff'ections  of  the  joints,  and  of  the 
heart,  the  examination  of  the  serous  fluid  aspirated  from  the  joints, 
the  relief  of  the  pain  by  salicylates,  should  serve  to  exclude  rheu- 
matism. On  the  other  hand,  septic  osteomyelitis  may  be  traced  to 
some  source  of  septic  infection,  or  if  hEematogenous  commences  at 
one  place,  other  bones  and  joints  being  free  and  not  swollen,  although 
the  patient  may  be  generally  tender  to  the  touch.  The  patient 
assumes  quickly  the  pale,  earthy  look  of  septic  infection,  and  may 
be  slightly  jaundiced,  or  develop  a  septic  rash.  The  blood  will 
show  leucocytosis  and  may  yield  staphylococci,  the  swelling  when 
aspirated  containing  pus  with  staphylococci.      The  later  general 
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infection,  pleurisy,  pneumonia,  endocarditis,  and  pericarditis,  the 
development  of  pysBmic  abscesses  in  joints  or  soft  parts,  are  all 
attended  by  the  development  of  the  asthenic  state  of  septic  intoxica- 
tion, called  the  typhoid  state. 

Treatment. — It  is,  unfortunately,  far  too  often  the  case  that  a 
hasty  preliminary  diagnosis  of  acute  rheumatism  stops  the  way  to 
surgical  treatment  until  grave  or  fatal  injury  has  taken  place.  The 
disease  is  one  entirely  for  surgical  measures. 

An  incision  must  be  made  into  the  swelling  in  the  line  of  the 
bone,  avoiding  large  blood-vessels  and  nerves,  and  without  entering 
the  neighbouring  joint.  The  pus  may  be  reached  on  dividing  the 
periosteum  ;  the  incision  should  then  be  extended  along  the  bone 
as  far  as  the  periosteum  has  been  raised.  The  pus  and  blood 
may  be  seen  coming  from  the  softened  diaphysis,  when,  by  means  of 
a  trephine,  gouge,  or  spoon  the  centre  of  the  end  of  the  diaphysis 
should  be  reached.  In  an  early  case  one  should  avoid  opening  the 
general  medullary  cavity,  or  injuring  the  epiphysis  or  the  joint. 
When,  however,  the  pus  has  already  spread  into  the  central  canal, 
a  groove  must  be  cut  along  the  shaft  of  the  bone  with  an 
angular  gouge.  Having  exposed  the  full  extent  of  the  suppura- 
tion, all  blood  and  pus  is  removed  from  beneath  the  periosteum ; 
also  the  broken-down  marrow  and  pus  are  scraped  out  from  the 
central  canal,  afterwards  wiping  out  the  infected  area  with  carbolic 
acid,  1  in  20,  or  perchloride  of  mercury,  1  in  1,000,  all  the  anti- 
septic being  forthwith  swilled  away ;  then  the  cavity  is  dressed  by 
placing  iodoform  gauze  strips  in  contact  with  the  bare  bone,  in  the 
hope  that  necrosis  will  not  ensue,  or  only  do  so  to  a  limited  extent. 
This  treatment  should  be  followed  by  relief  of  the  signs  of  septic 
intoxication.  The  bone  cavity  should  be  found  dry  on  changing 
the  dressing.  Vascular  granulations  then  spring  up  over  the  bare 
bone,  and  the -cavity  is  slowly  filled  up. 

If,  unfortunately,  the  surgical  treatment  is  commenced  at  a  later 
stage,  the  whole  diaphysis  may  be  found  already  necrosed,  and 
should  then  be  removed,  leaving  the  epiphyses  and  their  cartilage, 
the  cavity  being  filled  with  gauze.  If  the  osteogenecic  layer  of  the 
periosteum  has  not  been  destroyed,  and  the  patient  is  young  and 
previously  healthy,  the  whole  diaphysis  may  be  restored.  The  limb, 
when  part  of  the  shaft  or  the  whole  has  been  removed,  must  be 
placed  on  a  splint,  and  extension  may  be  required.  If  the  septic 
inflammation  has  already  spread  to  the  epiphysis  and  joint,  as  in 
the  case  of  the  hip  or  shoulder,  the  end  of  the  bone  requires  to  be 
excised  and  the  joint  treated  as  in  Septic  Arthritis. 

If  extension  has  occurred  to  the  soft  parts,  but  only  to  a  limited 
extent,  the  suppurating  tracts  should  be  freely  laid  open,  wiped  out 
with  an  antiseptic,  and  stuffed  with  gauze.  This  is  a  much  better 
measure  than  making  a  counter-opening  and  inserting  a  drainage 
tube. 
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If  the  vein  in  the  neighbourhood,  e.g.,  the  superficial  femoral  in 
the  case  of  the  lower  end  of  the  femur,  the  axillary  in  the  case  of  the 
shoulder,  be  blocked,  as  indicated  by  oedema  and  venous  obstruction 
of  the  limb  below,  it  may  be  possible  by  ligature  or  by  excising  a 
length  to  save  the  patient  from  septicaemia  and  pya3mia.  Throm- 
bosis of  the  neighbouring  vein  or  veins  is  quickly  followed  by  breaking 
down  of  the  clot,  then  by  severe  rigors  which  mark  the  onset  of 
pytemia.  This  event,  also  diffuse  suppuration  in  the  soft  parts,  also 
the  rapid  exhaustion  of  the  patient  as  shown  by  a  pulse-rate  rising 
above  120  per  minute,  indicate  the  necessity  of  immediate  amputation 
to  save  life.  The  general  treatment  of  the  patient  is  described  on  p.  53. 

The  signs  of  subamte  and  chronic  osteomyelitis  are  a  dull,  aching 
pain  attended  by  oedema  and  swelling,  and  later  by  thickening  of  the 
bone.  An  abscess  may  slowly  appear,  become  superficial  and  burst, 
forming  one  or  more  sinuses  leading  down  to  bare  bone.  If  the  disease 
remains  confined  to  the  bone,  local  heat  and  tenderness  on  pressure, 
with  thickening,  point  to  the  formation  of  a  bone  abscess ;  the  bone 
may  bend,  or  the  epiphysis  being  involved  growth  may  be  increased 
so  that  the  limb  is  longer,  or  growth  is  checked  or  arrested  so 
that  the  limb  is  found  shorter,  or  is  one-sided,  irregular,  so  that  a 
deformity  such  as  knock-knee  arises.  The  swelling  begins  near  the 
end  of  a  bone,  from  which  it  may  extend  along  the  shaft  to  cause 
general  thickening,  or  burst  into  a  joint  and  cause  septic  arthritis, 
or  ultimately  a  spontaneous  fracture  occurs  Remaining  untreated, 
extensive  necrosis  ensues,  the  patient  suffers  from  prolonged  septic 
absorption,  develops  metastatic  abscesses  or  amyloid  disease,  or  the 
disease  spreads  to  the  neighbouring  artery,  such  as  the  popliteal, 
giving  rise  to  an  aneurysm  and  heemorrhage.  Epithelioma  may 
develop  at  the  mouth  of  a  discharging  sinus  of  long  standing,  and 
spread  backwards  into  the  bone,  which  it  infiltrates,  and  gives  rise 
to  fracture ;  or  sarcoma  may  arise  in  the  bone  itself. 

The  diagnosis  is  made  by  noting  the  commencement  of  the  disease 
near  the  end  of  the  shaft  of  a  bone  as  distinct  from  a  joint,  or  as 
following  on  some  injury  or  by  extension  from  the  ear  or  mouth 
or  nose.  Evidence  may  be  found  of  general  infection  by  tubercle, 
syphilis,  typhoid  fever.  The  disease  may  be  at  first  taken  for  a 
sarcoma.  Antisyphilitic  treatment  may  be  adopted  in  the  first  place, 
but  even  although  the  disease  may  have  been  started  by  syphilis, 
secondary  pyogenic  infection  may  have  followed  and  set  up  necrosis. 
Moreover  a  gumma  may  resist  treatment.  An  examination  with  the 
a;  rays  may  bo  of  service.    Compare  skiagrams,  pp.  318  and  368. 

In  all  doubtful  cases  an  exploratory  incision  is  reqxiired.  It  is 
very  wrong  to  delay  and  call  the  swelling  "rheumatic."  The 
incision  is  made  down  to  the  bone,  and  the  periosteum  being  found 
greatly  thickened,  a  piece  should  be  excised  and  quickly  examined 
microscopically.  Inflammatory  tissue  should  present  a  uniformly 
fibrous  appearance  with  cudema  and  small  abscesses,  a  gumma 
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small  yellow  points  undergoing  mucoid  softening,  a  sarcoma  no 
suppuration  (unless  it  has  followed  as  a  sequela),  but  a  vascular 
tissue  with  haemorrhages.  An  outer  shell  of  newly-formed  periosteal 
bone  being  reached,  this  may  be  first  bored  into  by  an  awl,  then 
cut  through  with  gouges  or  the  trephine.  A  cavity  is  exposed  lined 
with  vascular  granulation  tissue  containing  a  sequestrum,  unless  this 
has  been  absorbed.  The  cavity  within  the  involacrum  must  be  laid 
open  to  its  full  extent  by  cutting  away  the  shaft  for  not  more  than 
a  quarter  to  one-third  of  the  circumference.  A  long  channel  may 
have  to  be  cut  through  much  of  the  length  of  the  diaphysis  of 
the  femur  or  humerus,  the  cavity  and  all  sinuses  well  scraped  out, 
organisms  destroyed  by  an  antiseptic,  and  a  gauze  dressing  applied 
and  changed  frequently  until  the  cavity  fills  up  with  healthy  granu- 
lations in  the  depths  of  which  new  bone  is  formed.  The  filling  up 
of  the  cavity  may  be  aided  by  bone-grafting.  A  splint  will  protect 
the  limb  from  spontaneous  fracture. 

Amputation  is  rendered  necessary  when  the  patient  is  already 
exhausted  by  long-standing  disease  and  by  age,  so  that  his  power 
of  repair  is  feeble,  and  amyloid  disease  is  commencing.  It  is  also 
required  when  spontaneous  fracture  or  ulceration  into  the  main  artery 
with  haemorrhage  has  taken  place,  when  an  epithelioma  has  grown 
in  from  the  mouth  of  a  sinus,  when  a  vascular  new  growth  around  the 
focus  of  suppuration  indicates  a  sarcoma,  or  when  there  is  extension 
to  the  joint,  or  a  wide  involvement  of  soft  parts. 

Bone  repair — Bone-grafting. — The  osteogenetic  activity  of  the 
periosteum  has  been  excited  by  plugs  soaked  in  chloride  of  zinc,  5  to 
10  per  cent.,  or  in  turpentine.  Pieces  of  the  periosteum  and  bone  of 
animals  have  been  grafted  in.  However,  there  is  no  sufficient  evidence 
that  living  periosteum  and  bone  can  be  grafted  in  so  that  the  graft 
itself  persists  and  the  cells  in  it  actually  form  bone;  it  is  supposed 
rather,  that  when  inserted  free  from  germs,  the  graft  forms  a  favour- 
able scaffolding  which  is  invaded  by  osteogenetic  cells  from  the 
healthy  neighbouring  marrow  and  periosteum,  producing  new  bone 
whilst  absorbing  the  graft.  Hence  there  appears  no  necessity  to  make 
use  of  grafts  from  a  recently-killed  animal,  certainly  not  from  a  living 
one ;  and  bone  removed  from  the  same  patient,  or  taken  from  another 
undergoing  amputation,  appears  to  offer  no  special  advantage. 
Handy  aseptic  materials  of  proved  service  are  :  (i.)  decalcified  bone 
in  chips — sections  of  healthy  ox  bone  decalcified  and  preserved  under 
absolute  alcohol  until  required  ;  (ii.)  calcined  bone  in  chips  or  powder 
heated  afresh  immediately  before  use  in  an  iron  spoon  over  a  flame ; 
and  (iii.)  plaster  of  Paris  mixed  with  1  in  20  carbolic  acid  to  the 
consistency  of  a  thick  cream.  Dead  bone  is  removed,  the  surrounding 
bone  scraped  and  gouged  until  vascular,  healthy  bone  is  reached, 
all  crannies  are  well  sponged  out  with  an  antiseptic  and  the  cavity  is 
dried.  Then  the  material  is  rammed  in  level  with  the  surface  and 
a  gauze  dressing  applied  above. 
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Bone  flaps  for  special  cases,  such  as  the  skull  or  nose,  are  com- 
posed of  skin,  periosteum  and  bone  raised  by  the  chisel  and  shifted 
over  the  gap  (see  Rhinoplasty). 

Inflammation  of  Joints. 

General  anatomy  (for  nomenclature,  see  also  p.  316). — The 
union  of  separate  bones,  synarthrosis,  either  by  fibrous  tissue,  syndes- 
mosis, or  by  cartilage,  synchondrosis,  may  in  later  life  become 
osseous,  synostosis.  The  formation  of  a  fissure  between  the  ends 
of  separate  bones,  a  diarthrosis,  may  be  only  partial,  as  in  the 
pelvis.  In  a  complete  joint  or  diarthrosis  the  ends  of  the  bone  are 
covered  by  articular  cartilage  in  place  of  the  periosteum  which 
covers  the  rest  of  the  bone.  The  covering  or  capsule  of  the  joint 
is  lined  by  a  vascular  synovial  membrane  secreting  synovial  fluid, 
outside  which  is  connective  tissue  and  fat  in  places  pushing  the 
synovial  membrane  into  the  interior  of  the  joint  as  folds  and  villous 
processes.  In  some  joints  inter-articular  fibro-cartilages  consisting 
of  fibrous  and  elastic  tissues  containing  cells  are  interposed  between 
the- joint  surfaces. 

The  synovial  membrane  consists  of  a  superficial  layer  having  many 
connective-tissue  cells  arranged  rather  irregularly  in  layers,  parallel 
to  the  surface,  without  any  basement  membrane  or  other  line  of 
demarcation  from  the  innermost  layer  of  indistinctly  marked  endo- 
thelial cells  lining  the  joint.  The  deeper  layers  are  of  connective 
tissue  with  few  cells.  It  is  a  very  vascular  tissue,  branches  of 
articular  vessels'  running  to  the  synovial  surface  and  forming  tor- 
tuous loops.  Fat  cells,  also  in  places  cartilage  cells,  but  no  gland 
cells,  exist.  The  synovial  membrane  is  attached  to  the  bone  round 
the  joint  at  the  junction  of  the  articular  cartilages  with  the  periosteum. 

The  articular  cartilage  is,  on  the  other  hand,  non^vascular, 
although  its  edge  may  be  overlapped  by  synovial  folds  which,  when 
inflamed,  become  exaggerated.  It  is  composed  of  hyalin  cartilage, 
several  rows  of  cells  lying  in  strata  parallel  to  the  surface  without 
any  endothelial  covering,  the  deeper  layers  in  contact  with  the 
cancellous  bone  showing  calcification. 

Degeneration  of  articular  cartilage. — Articular  cartilage  only 
degenerates.  As  a  non-vascular  structure  it  does  not  become  inflamed, 
but  plays  a  passive  part,  either  disappearing  molecularly  or  dying 
en  masse  before  advancing  inflammation;  neither  do  the  cartilage 
cells  proliferate  to  form  new  cartilage  or  bone. 

^  In  fibrillation  of  cartilage  the  hyalin  substance  disappears  leaving 
visible  the  fibrillse,  which  are  no  longer  cemented  together  with  the 
hyalin  matrix,  so  that  the  cartilage  has  a  finely  striated  or  granular 
appearance,  varying  according  to  the  direction  in  which  the  fibres 
are  cut  in  the  section  examined.  The  cartilage  cells  partly  undergo 
fatty  degeneration  and  are  destroyed,  partly  multiply  and  fall  out 
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through  holes  on  the  surface.  Thus  the  cartilaginous  surface 
becomes  irregular  and  shaggy  and  very  thin.  As  the  falling  out  of 
the  cells  and  the  disappearance  of  the  hyalin  substance  causes  the 
cartilage  to  become  thin,  there  is  a  communication  with  the  vessels 
of  the  bone.  Vascular  bone  tissue  may  now  replace  the  cartilage, 
and  form  densely  compact  ivory  bone  or  be  partly  worn  away.  In 
the  neighbourhood  of  the  junction  of  the  cartilage  with  the  vascular 
periosteum  and  synovial  membrane  there  is  a  special  tendency  for  new 
bone  to  form  in  excess  (osteophytes)  (see  further  under  Arthritis). 
Synovitis. — Synovitis  implies  an  inflammation  commencing  in 

and  mainly  confined  to  the  syno- 
vial membrane,  the  tortuous 
capillaries  near  the  surface  of 
which  tend  to  render  the  blood 
stream  slow.  Hence  passive 
exudations  readily  occur,  or  the 
vessels  become  thrombosed  by 
germs  which  arriving  in  the 
blood  stream  are  easily  arrested 
there.  The  thin  walls  are  prone 
to  rupture,  so  that  blood  infil- 
trates the  membrane,  or  becomes 
extravasated  into  the  joint. 

Simple  synovitis. — (a)  Hydrar- 
throsis, or  simple  pathological 
exudation  or  transudation,  con- 
sists chiefly  of  Synovial  fluid  of 
a  clear  straw  colour,  containing 
mucin,  with  only  a  small  amount 
of  fibrinogen,  hence  very  few 
shreds  of  fibrin  and  scarcely  any 
leucocytes.  The  eft'usion  is  of 
a  passive  chai'acter,  with  very 
little  signs  of  inflammation,  and 


Fig.  126. — Synovitis.  The  collection  of 
fluid  may  distend  the  synovial  mem- 
brane in  the  case  of  the  knee-joint. 

1.  Beneath  the  quadriceps  extensor  ; 

2.  Below  and  to  one  side  of  the  patella  ; 

3.  Towards  the  popliteal  space  and 
behind  the  condyles. 


occurs  in  feeble  patients  of  all  kinds — anaemic  women  with  menstrual 
trouble,  old  people  from  nervous  disturbances,  exhausting  affections 
such  as  dysentery,  also  in  young  people  as  an  insidious  type  of 
tuberculosis.  The  condition  is  very  liable  to  recur,  irregularly  or 
even  periodically. 

'  {b)  In  acute  synovitis  there  is  much  more  fibrinogen  exuded, 
which  coagulates  to  form  fibrin,  partly  infiltrating  the  swollen 
synovial  membrane,  partly  covering  its  surface,  or  forming  more  or 
less  detached  masses  in  the  joint.  The  membrane  is  swollen,  bright 
red,  and  bleeds  freely.  Simple  acute  synovitis  is  commonly  the 
result  of  injury,  a  sprain  or  a  blow,  and  is  accompanied  by  a. 
variabl-e  amount  of  blood  extravasation.  Another  common  cause  is 
acute  rheumatic  fever. 
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(c)  Subacute  and  chronic  synovitis  are  set  up  by  gout,  syphilis, 
etc.,  also  by  gonorrhoea  and  tuberculosis  when  these  affections  are 
early  and  limited. 

In  synovitis  (Fig.  126)  the  joint  is  swollen  from  the  distension 
of  its  capsule,  tender  and  painful,  and  is  held  in  the  position  in 
which  the  capsule  can  be  most  relaxed.  In  superficial  joints  and 
acute  inflammation  the  skin  is  red.  Even  when  the  degree  of 
inflammation  is  very  slight,  the  normally  cold  skin  over  the  patella 
in  the  case  of  the  knee,  or  over  the  olecranon  in  the  case  of  the 
elbow,  feels  hot  when  the  palm  is  applied. 

In  simple  traumatic  synovitis  the  inflammation  subsides ;  should 
blood-clot  become  changed  into  loose  bodies  troublesome  subacute 
and  chronic  synovitis  follows  until  these  are  removed. 

Acute  rheumatic  synovitis  may  disappear  entirely  by  resolution, 
leaving  no  ill  efi"ect.  A  less  frequent  form  of  rheumatism  goes  on 
to  replace  the  cartilages  from  the  periphery  inwards  by  fibrous 
tissue,  which  thus  limits  movement  and  unites  the  adjacent  surfaces, 
and  so  results  in  ankylosis. 

Chronic  hydrarthrosis,  or  hydrops  articuli,  may  persist  for  a  long  , 
time,  causing  the  joint  to  remain  weak,  with  slight  heat.  If  tuber- 
culous, destruction  of  the  joint  ultimately  ensues.  In  chronic  so-called 
rheumatic  diseases,  the  synovial  membrane  gradually  increases  in 
thickness,  and  develops  hypertrophy  of  its  fringes.  In  other  cases, 
the  pouches  in  connection  with  joints  are  distended,  or  an  extension 
takes  place  to  the  normal  bursee  near  a  joint,  or  protrusions  of  the 
synovial  membrane  occur  between  the  fibres  of  the  capsule,  owing 
to  the  increased  tension.  These  also  bulge  outwards  between  muscles 
to  form  cysts  (Morrant  Baker's  cysts)  (see  Diseases  of  Bursas.) 

Treatment  of  simple  synovitis. — The  joint  must  be  kept  at  rest, 
especially  in  the  case  of  the  lower  extremity  ;  a  splint  and  even  exten- 
sion may  be  required  to  resist  the  onset  of  a  deformity.  The  heat 
is  reheved  by  an  ice-bag,  Leiter's  tubes,  or  an  evaporating  lotion. 
In  very  acute  cases,  leeches,  half  a  dozen  at  different  points,  may 
be  applied  over  the  joint,  and  further  bleeding  favoured  by  hot 
fomentations.  Fresh  extract  of  belladonna,  with  equal  parts  of 
glycerine,  or  boric-acid  fomentations  on  which  a  teaspoon  ful  of  tinc- 
ture of  opium  is  sprinkled,  will  best  relieve  pain.  Whenever  there 
is  much  fluid  the  joint  should  be  emptied  by  aspirating,  taking 
special  antiseptic  precautions,  and  the  fluid  then  examined.  Wiien 
the  inflammation  has  become  subacute,  counter-irritation  is  useful. 
Blisters  are  applied,  several  of  the  size  of  a  shilling,  over  the  joint, 
or  the  surface  is  painted  every  other  day  with  iodine  liniment  until 
the  skin  becomes  like  brown  parclunent.  Unguentum  hydrargyri 
compositum  (Scott's  dressing)  may  be  spread  on  chamois  leather 
or  lint  cut  into  strips  and  applied  over  the  joint.  Internally 
salicylates,  quinine,  arsenic,  iodide  of  potassium,  may  in  some  cases 
Ijenefit. 
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Until  inflammation  has  subsided  rest  is  required,  lest  any  movement 
tend  to  set  up  recurrent  inflammation.  But  as  soon  as  possible  gentle 
movements  should  be  commenced,  aided  by  shampooing  with  hot  water 
and  massage  limited  to  what  the  patient  can  bear  without  pain. 

If  fluid  persists  in  spite  of  rest  and  strapping,  to  ^ii 
(3'5 — 7  com.)  of  tincture  of  iodine  preceded  by  a  little  cocain  may 
be  injected  after  drawing  off  the  fluid.  Or  the  joint  may  be  washed 
out  with  boiled  water  under  au  anaesthetic,  either  through  a  cannula 
inserted  by  means  of  a  trocar  or  through  a  small  incision  whenever 
the  presence  of  lumps  of  fibrin  and  loose  bodies  is  anticipated. 


Fig.  127. — Arthritis  deformans.  Pliotogj-aph  of  the  knee  of  a  patient 
which  has  beceme  deformed,  especially  by  bony  masses  on  the  adjacent 
margins  of  the  femur  and  tibia. 

When  there  is  chronic  thickening  of  the  synovial  membrane  as  the 
result  of  a  markedly  fibrinous  inflammation,  with  which  the  synovial 
membrane  is  infiltrated  and  masses  of  fibrin  adhere  to  the  inner 
surface,  tuberculosis  is  the  common  cause,  but  it  may  follow  from 
chronic  rheumatism,  syphilis,  gonorrhoea,  etc.  If  not  arrested  and 
reduced  by  mercury  ointment,  the  thickened  masses  should  be  excised 
(arthrectomy). 

Cysts  are  excised  with  ligature  of  the  pedicle. 

Chronic  arthritis — Arthritis  deformans. — 'J'ho  changes  that 
occur  are  two-fold.  At  the  margin  of  the  joint,  at  the  junction 
between  the  periosteum  and  the  synovial  membrane  with  the 
articular  cartilage,  there  is  an  increased  bone  formation.  Sclerosis 
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takes  place,  so  that  cancellous  bone  becomes  compact,  also  irregular 
masses  of  dense  bone  form.  Osteophytes,  nodules,  ridges  or  lipping, 
cause  the  end  of  the  bone  to  be  no  longer  rounded  inwards  towards 
the  joint,  but  everted.  In  extreme  cases  there  are  irregular  bosses 
and  masses,  mainly  of  hard  bone,  resembling  exostoses,  either  covered 
with  cartilage  or  merely  fibrous  tissue  derived  from  the  periosteum, 
which  deform  the  joint  and  hinder  movement  (Fig.  127).  The  other 
change  is  in  its  slighter  form  a  fibrillation  of  cartilage  (see  p.  331) 


Fig.  128.- — Chronic  osteo-arthritis  of  the  hip. 

Hospital  Museum. ) 


(St.  Bartholomew's 


which  is  worn  away,  and  beneath  it  the  cancellous  bone  is  exposed. 
The  bone  may  in  its  turn  wear  away  in  parallel  grooves  corresponding 
to  the  movements  of  the  joint,  and  thus  much  of  the  end  of  the  bone 
may  be  absent,  so  that  the  surface  becomes  flat,  and  this,  with  the 
eversion  of  the  edges,  give  the  end  of  the  bone  a  nmshroom  shape. 
Moreover,  there  is  a  tendency  for  the  cancellous  bone  beneath  the 
articular  cartilage  to  form  compact  bone,  which  may  become  almost  as 
hard  as  ivory,  and  from  the  movements  of  the  joint  become  polished  to 
a  smootli  siu-face  like  that  of  porcelain  (]*^ig.  128).  When  the 
degeneration  of  the  cartilage  is  attended  by  more  vascvilar  changes, 
fibrous  tissue  adhesions  tend  to  form  between  the  surfaces,  leading 
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to  fibrous  ankylosis.  Proliferating  masses  of  cartilage  cells  may 
grow  in  the  fibrinous  masses  and  villous  processes  (Fig.  129),  forming 
loose  bodies.  A  fibrous  change  occurring  between  the  articular 
cartilage  and  bone,  it  may  be  seen  after  an  injury,  can  detach  a 
mass  of  articular  cartilage  which,  when  single,  forms  a  loose  body. 
When  much  of  the  articular  cartilage  is  raised  in  this  way  the 
condition  has  been  named  arthritis  dissecans. 

With  the  wearing  away  of  the  joint  surfaces  there  result 
weakening  of  ligaments  and  partial  pathological  dislocations,  also 
there  form  synovial  pouches,  and  the  bursse  around  the  joints  become 
involved. 

The  causation  of  chronic  arthritis,  or  arthritis  deformans,  is  com- 
plex.   In  some  cases  it  appears  to  be  a  premature  and  exaggerated 


Fig.  129. — Cbronic  osteo-arthritis  of 
the  knee-joint.  The  articular  sur- 
face of  the  tibia  is  shown  in  the 
upper  part  of  the  figure  :  the  patella 
is  turned  down.  (St.  Bartholo- 
mew's Hospital  Museum.) 


Fia.  130. — Acute  suppurative  ai-thritis  of 
the  knee-joint  beginning  in  the  synovial 
membrane.  The  ligaments  are  almost 
destroyed  and  the  tibia  is  displaced  back- 
wards and  outwards.  The  joint  was  filled 
with  pus.  (St.  Bartholomew's  Hospital 
Museum. ) 


senile  degeneration ;  in  locomotor  ataxia  it  is  connected  with  spinal 
cord  degeneration.  Other  causes  are  discussed  under  Rhev/matic 
Affections  of  Joints,  etc.,  p.  352. 

Suppurative  arthritis. — Suppurative  arthritis  may  begin  in  the 
synovial  membrane  or  in  the  bone  underneath  the  articular  cartilage, 
or  may  spread  to  the  joint  from  without.  In  whatever  way  it  begins 
the  whole  joint  quickly  becomes  involved. 

Acute  suppurative  arthritis  may  be  due  to  direct  infection, 
staphylococci  or  streptococci  entering  by  means  of  a  penetrating 
wound,  or  tlie  infection  may  take  place  through  the  blood,  pyasmic 
emboli  lodging  in  the  superficial  capillaries  of  the  synovial  mem- 
brane. The  .source  of  the  infection  may  be  apparent,  e.g.,  ear 
disease,  or  be  obscure,  such  as  a  sore  throat  that  is  really  scarlet  fever, 
or  an  overlooked  puerperal  or  gonorrheal  infection,  or  cerebro-spinal 
meningitis.    The  synovial  membrane  rapidly  becomes  swollen  and 
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infiltrated  by  small  round  cells,  the  superficial  layers  of  which  are 
being  continually  detached  as  pus.  The  articular  cartilage  is  partly 
softened  and  destroyed  by  invasion  of  leucocytes,  partly  necrosed  and 
detached  in  shreds.  The  bone  beneath  undergoes  ulceration  or  caries, 
the  leucocytes  rapidly  destroying  septa,  and  covering  the  end  of  the 
bone  with  vascular  granulation  tissue.  The  disease  is  attended  by 
rapid  swelling  of  the  joint,  and  intense  pain,  which  becomes  agony 
on  movement.  Heat  and  redness  are  most  marked  in  the  case  of 
all  superficial  joints.  Fluctuation  or  a  tense  brawniness  is  present. 
The  joint,  which  is  held  relaxed,  is  subject  to  painful  startings, 
especially  when  the  cartilages  are  being  destroyed.  The  general 
symptoms  are  those  of  severe  septic  absorption,  rigors,  high 
temperature,  rapid  pulse,  furred  tongue,  constipation,  leucocytosis. 
The  diagnosis  must  be  made  early  by  removing  some  fluid  with  an 
aspirating  syringe  and  examining  it  for  pus  cells  and"  organisms. 

Complications  of  suppurative  arthritis. — The  inflammation  spreads 
to  the  ligaments,  which  are  softened  and  stretched,  so  that  the 
muscles,  irritated  to  spasmodic  action,  displace  the  surfaces  of  the 
joint  (Fig.  130).  The  capsule  of  the  joint  gives  way,  and  pus  burrows 
into  the  soft  parts,  and  spreads  along  connective-tissue  planes,  or 
infiltrates  and  destroys  muscles.  At  length  the  pus  may  burst  on 
the  surface,  and  fistulse  form,  communicating  with  the  joint,  so  that 
when  pressure  is  applied  pus  spurts  out.  Another  direction  is  for 
the  pus  to  spread  to  the  head  of  the  bone,  and  through  this  to  the 
medullary  cavity  of  the  shaft.  General  infection  occurs  from  the 
formation  of  septic  thrombi  in  adjacent  veins,  which  on  breaking 
down  give  rise  to  septicaemia  and  pytemia.  In  more  chronic  cases 
there  is  septic  intoxication  with  hectic  fever,  and  ultimately 
lardaceous  disease. 

Results  of  suppurative  arthritis. — It  is  possible  for  a  suppui'ating 
joint,  when  the  pus  is  let  out  by  an  early  incision,  to  regain  normal 
movement.  The  synovial  membrane  having  been  deeply  aff'ected, 
healing  follows  after  the  formation  of  vascular  granulations.  Hence 
it  is  generally  the  case  that,  after  pus  has  been  let  out,  and  more 
especially  when  it  has  been  allowed  to  discharge  spontaneously, 
healing  follows  by  granulation  tissue.  This  joins  the  ends  of  the 
bone  and  changes  into  fibrous  tissue,  which  may  afterwards  become 
^ox\y,  fibrous  and  bony  ankylosis  or  synostosis  (see  p.  339).  Around 
the  ends  of  the  bone  the  periosteum  tends  to  form  irregular  masses 
of  bony  osteophytes.  The  result  may  be  a  useful  limb  if  in  good 
position ;  if  the  joint  surfaces  are  allowed  to  become  displaced  there 
is  developed  a  serious  deformity  which  may  have  to  be  rectified  later. 
The  muscles  around  a  diseased  joint  waste  ;  this  they  do  partly 
from  disuse,  but  also  partly  as  the  result  of  the  septic  inflammation 
which  appears  to  promote  atrophy  and  fatty  degeneration.  Thus 
the  joint  comes  to  form  the  middle  of  a  spindle-shaped  swelling, 
owing  to  the  atrophy  of  the  muscles  above  and  below  it. 
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The  treatment  of  acute  suppurative  arthritis  is  immediate  iucision. 
This  cannot  be  done  too  early ;  the  result  of  an  incision  during 
the  stage  of  acute  swelling,  before  much  pus  has  formed,  may  be 
followed  by  a  return  almost  or  completely  to  the  normal,  the  destruc- 
tive process  being  cut  short.  Thus  in  a  pyjjemic  joint  incised  as 
soon  as  the  oily  fluid  has  begun  to  collect,  recovery  with  a  freely 
moveable,  joint  is  probable. 

A  suppurating  joint  should  be  incised  freely,  washed  out,  wiped 
out  with  an  antiseptic,  and  a  drainage-tube  inserted,  or  a  plug  of 
iodoform  gauze. 

An  effective  method  of  treating  an  acutely  suppurating  joint, 

after  clearing  its  interior,  is  to  bend 
it  into  an  easy  position  and  fill 
it  and  any  pockets  with  iodoform 
gauze.  After  a  few  days,  healthy 
granulations  line  the  cavity,  then  a 
secondary  sutm'e  can  be  used,  and 
union  by  second  intention  without 
further  suppuration  obtained.  In 
some  cases,  e.g.,  when  pus  has  bur- 
rowed outside  a  joint,  a  counter-open- 
ing may  be  made,  a  drain  passed, 
and  a  constant  stream  of  warm  boric 
acid  or  Condy's  fluid  allowed  to  drip 
through.  Sometimes,  when  there  is 
much  inflammatory  infiltration  around 
a  joint,  immersion  in  a  boric  acid  bath 
gives  the  best  results.  A  careful  watch 
must  be  kept  up  for  extensions  track- 
ing up  among  the  muscles,  requiring 
further  treatment.  Amputation  is 
called  for  to  save  life  when  the  patient  is  sinking  under  septic 
absorption  and  exhaustion. 

Chronic  suppurative  arthritis  is  either  a  tuberculous  process  (see 
p.  345),  or  one  very  similar  as  regards  both  course  and  treatment. 

Loose  bodies  in  a  joint  may  be  formed  in  several  ways,  of  which- 
the  following  are  the  chief  : — 1,  by  the  proliferation  of  the  cartilage 
cells  that  normally  exist  in  the  synovial  fringes,  and  the  subsequent 
detachment  .of  the  little  mass  of  cartilage  so  formed  through  the 
rupture  of  its  peduncle  in  the  movements  of  the  joint  (Fig.  131)  ; 
2,  by  thickening  or  hypertrophy  of  a  synovial  fringe,  or  by  extrava- 
sation of  blood  and  subsequent  orga-nisation  of  the  fibrinous  coagulum 
in  a  synovial  fringe,  detachment  occurring  in  a  manner  similar  to 
that  in  the  former  case  ;  3,  by  necrosis  of  a  portion  of  the  articular 
cartilage  or  bone ;  4,  by  chipping  oft"  of  a  portion  of  the  articular 
or  inter-articular  cartilage  during  some  injury  to  the  joint ;  5,  by  the 
separation  of  an  osteophyte,  as  in  osteo-arthritis.    Loose  cartilages 


Fio.  131. — The  formation  of  a  loose 
cartilage  in  a  joint.  A  little 
mass  of  cartilage  attached  by  a 
slender  stalk.  (St.  Bartholo- 
mew's Hospital  Museum.) 


PLATE  II. 


Skiagram  of  a  loose  cartilage  (partially  ossified)  iu  the  kuee-joint.    (Taken  by 

Dr.  Hugh  Walsham.) 

[  To  face  p.  339. 
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are  most  common  in  the  knee,  but  may  be  met  with  in  any  joint. 
They  are  generally  single,  but  may  be  multiple,  and  vary  in  size 
from  a  pea  to  a  walnut. 

Symptoms.  The  chief  symptoms  are  pain  and  momentary  locknig 

of  the  joint,  due  to  the  loose. body  slipping  between  the  articular 
surfaces.  In  the  knee  this  occurs  during  flexion,  and  on  the  patient 
attempting  to  straighten  the  joint  the  loose  body,  by  forcing  the 
articular  surfaces  apart,  stretches  the  ligaments,  and  thus  gives  rise 
to  a  sudden  and  excruciating  pain,  perhaps  so  severe  as  to  cause  him 
to  fall.  The  joint  does  not  remain  locked  as  in  the  displacement  of 
a  semilunar  cartilage  since  the  loose  body,  after  being  gripped  between 
the  articular  surfaces,  slips  back  into  the  synovial  cavity.  These 
attacks  of  pain  and  locking  occur  at  varying  intervals,  and  are 
generally  followed  by  subacute  synovitis  for  a  few  days.  On  exami- 
nation the  body  may  often  be  felt  somewhere  in  the  synovial  pouch, 
probably  on  the  outer  side  of  the  joint  in  the  case  of  the  knee.  If 
attached,  its  movements  will  be  limited,  but  if  free  it  can  frequently 
be  made  to  move  round  to  the  opposite  side  of  the  joint.  It  may 
perhaps  disappear  by  passing  into  some  of  the  synovial  recesses, 
though  it  can  generally  be  felt  again  on  moving  the  joint.  At  times 
in  the  knee  the  loose  body  may  become  wedged  in  the  inter-condyloid 
notch  in  front  of  the  crucial  ligaments,  the  patient  being  then  unable 
to  straighten  his  limb.  The  presence  of  the  loose  body  may  be 
demonstrated  by  the  x  rays  (Plate  II.). 

Treatment. — The  loose  body  can  be  removed  by  transfixing  it  with 
an  aseptic  strong  needle  thrust  through  the  skin,  so  that  the  loose 
body  may  not  slip  away  or  be  lost  during  the  operation,  and  then 
cutting  down  upon  it.  The  body,  if  loose,  will  generally  slip  through 
the  opening  ;  if  attached,  its  pedicle  must  be  ligatured  and  divided. 
If  the  loose  body  cannot  be  transfixed  the  joint  is  opened  more  freely 
by  an  incision  to  one  side  of  the  patellar  ligament.  If  multiple, 
and  there  is  much  synovial  fluid,  the  joint  must  be  well  washed  out 
with  hot  water,  all  the  loose  bodies  removed,  and  the  joint  drain  ed 
for  a  day  or  two.  If  the  synovial  membrane  is  found  studded  with 
fibrous  masses  and  arthritis  deformans  has  commenced,  arthrectomy 
is  indicated  for  the  slighter  cases,  and  a  complete  excision  for  the 
more  advanced. 

Ankylosis  or  stifif  joint  may  be  intrinsic,  a  fibrous  or  bony 
union  of  opposing  joint  surfaces ;  or  extrinsic,  due  to  the  spasm  or 
contracture  of  surrounding  muscles  or  of  cicatrices  following  burns, 
but  then  is  often  combined  with  shortening  of  ligaments  and  partial 
adhesions  between  the  joint  surfaces. 

Fibrous  ankylosis,  also  called  ligamentous,  or  by  some  authors, 
false,  in  contradistinction  to  the  bony,  which  they  then  term  true, 
is  the  union  more  or  less  complete  of  the  articular  surfaces  of  the 
joint  by  fibrous  tissue.  Thus  it  may  consist  of  —  1,  a  mere  thickening 
of  the  capsule  ;  2,  a  thickening  and  shortening  of  the  ligaments  ; 
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3,  the  formation  of  fibrous  bands  within  the  joint;  4,  the  partial 
removal  of  the  cartilages  and  the  union  of  the  bones  by  fibrous  tissue  ; 
or  5,  the  above  conditions  variously  combined.  It  maybe  the  result 
of  joint-disease,  or  of  keeping  an  injured  or  inflamed  joint  for  too 
long  in  a  state  of  rest.  Sometimes  it  may  terminate  in  bony 
ankylosis. 

Bony  ankylosis  is  the  firm  union  of  the  articular  ends  of  the  joint 
by  bone.  It  is  often  a  further  stage  of  the  fibrous  variety.  The 
articular  surfaces  may  be  united  evenly  and  uniformly,  or  by 
irregular  bridges  of  bone,  or  partly  by  bone  and  partly  by  fibrous 
tissue.  The  union  may  occur  with  the  articular  surfaces  in  contact 
in  either  the  extended  or  the  flexed  position,  or  at  an  angle  between 
the  two  (Fig.  132);  or  it  may  occur  with  the  articular  surfaces 
dislocated  from  each  other.    This  is  the  way  in  which  bony  ankylosis 

usually  follows  on  suppuration,  espe- 
cially when  the  result  of  tuberculous 
disease  or  injury.  But  suppuration 
when  due  to  pyaemia  need  not  end  in 
ankylosis;  indeed,  complete  movement 
may  be  obtained  if  the  treatment  be 
early  enough.  Bony  ankylosis  occurs 
without  suppuration  after  tuberculous 
disease  in  young  people,  e.g.,  about 
the  atlas  or  axis,  also  after  rheuma- 
tism, arthritis  deformans,  Chai-cot's 
disease,  gout,  gonorrhceal  rheumatism. 
It  has  occasionally  happened  after  a 
simple  injury,  also  after  nerve  division 
FiQ.  132. — Bony  ankylosis  of  the  and  from  long  retention  in  a  deformed 
hip.  (St.  Bartholomew's  HospitaL  position,  as  the  spine  in  lateral  curva- 
Museum.)  ' 

ture. 

The  signs  of  ankylosis  are  obvious — the  joint  is  stiff.  It  only 
remains  to  diagnose  the  fibrous  from  the  bony.  In  the  former  there 
is  slight  movement,  and  generally  pain  ;  in  the  latter  neither  move- 
ment nor  pain.  In  some  instances,  however,  as  in  ankylosis  of  the 
shoulder  and  hip,  the  joint  may  be  held  so  firmly  by  the  contracture 
of  the  muscles  that  the  fibrous  may  simulate  the  bony  form  ;  and 
on  the  other  hand,  although  bony  ankylosis  may  exist,  the  revolving 
of  the  scapula  or  pelvis,  as  the  case  may  be,  on  the  trunk  may 
make  it  appear  that  there  is  some  movement  in  the  affected  joint. 
A  skiagraph  or  an  examination  under  an  ansBsthetic  will  settle  the 
point. 

The  treatment  y^iW  vary  with  the  nature  of  .  the  ankylosis.  In 
the.  spurious  form  something  may  often  be  done  by  dividing  the 
cicatrices,  or  by  freeing  the  parts  by  a  plastic  operation,  though  in 
such  cases  the  treatment  is  seldom  very  hopeful.  In  the  fibroits 
form  an  attempt  should  be  made  to  restore  the  natural  movements 
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of  the  joint — 1,  by  manipulation,  friction,  and  passive  movements, 
dry  heat  and  electrical  applications  ;  2,  by  gradual  extension, 
employing  a  weight  and  pulley,  or  some  form  of  cog-wheel  or 
screw  apparatus ;  3,  by  forcibly  breaking  down  adhesions  under  an 
ansesthetic  after  tenotomy  of  any  contracted  tendons,  but  this  should 
not  be  done  in  tuberculous  disease  ;  4,  by  incision  of  the  joint,  division 
of  the  adhesions  combined  with  open  tenotomy  and  syndesmotomy 
of  contracted  tendons  and  fascia,  followed  by  slow  extension  if  the 
contracture  does  not  yield  readily. 

Bony  ankylosis  with  the  limb  in  a  good  position  is  often  the  best 
result  obtainable.  To  rectify  a  faulty  bony  ankylosis,  either  a 
wedge-shaped  excision  or  osteotomy  has  to  be  done. 

Functional  rigidity  of  a  joint. — Hysterical  or  neuromimetic 
muscular  spasm  may  hold  a  joint  so  fixed  as  to  simulate  ankylosis. 
This  may  be  seen  in  young  adults  following  a  slight  injury  ;  the 
joint  is  not  hotter  than  normal,  nor  swollen,  and  moves  freely  under 
an  anaesthetic,  after  which  the  patient  recovers  full  use.  In  young- 
women,  especially,  there  may  be  neuralgic  pain  in  a  joint,  \inasso- 
ciated  with  other  signs  of  inflammation,  and  the  pain  is  not  increased 
on  movement,  particularly  if  the  patient's  attention  is  distracted. 
Redness  over  the  joint  may  have  been  caused  by  friction  or  some 
irritant,  arnica  tincture,  a  popular  remedy,  sometimes  producing  much 
superficial  redness.  Slight  adhesions  or  synovitis,  e.g.,  after  injury, 
may  occasion  the  rigidity.  Before  moving  the  joint  freely,  tuberciilosis 
must  be  excluded. 

Treatment. — After  free  movement  under  an  anaesthetic,  active 
exercise  of  the  joint  must  be  insisted  on ;  also  massage  and 
shampooing  ai-e  of  use. 

SPECIAL  VARIETIES  OP  INFLAMMATION  OF  BONES  AND  .lOINTS. 

Pyogenic  inflammation. — Staphylococcus  pyogenes,  aureus  (see 
p.  61),  is  the  chief  cause  of  acute  purulent  inflammation  in  bones 
and  joints,  especially  when  hsematogenous  in  origin,  i.e.,  reaching 
the  focus  of  inflammation  by  the  blood-stream.  It  also  plays  an 
important  part  in  secondary  suppuration,  supervening  in  tubercle, 
variola,  syphilis,  gonorrhoea,  typhoid  fever,  and  is  the  chief  source  of 
pyasmia  (p.  .53).  Characteristically  the  haomatogenous  inflammation 
commences  in  the  cancellous  tissue  of  the  end  of  the  diaphysis 
favoured  by  the  vascularity  of  growing  bone,  especially  in  boys 
approaching  puberty.  Sometimes  a  blow  seems  to  start  the  mis- 
chief, presumably  by  causing  a  slight  hfcmorrhage,  in  which  the 
organisms  can  begin  to  develop.  For  instance,  in  a  very  acute  case 
rapidly  fatal  by  pypcmia  in  a  boy  of  twelve  after  a  blow  on  the  knee, 
an  eccliymosis,  the  size  of  half  a  crown,  was  found  over  the  inner 
condyle  of  the  femur  on  the  joint  surface.  The  entrance  of  the 
organisms  is  often  quite  unknown,  the  infection  is  cryptogenetic. 
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In  other  cases  slight  lesions,  such  as  a  carious  tooth,  chronic  tonsillitis, 
nasal  necrosis,  intestinal  or  rectal  ulceration  or  a  scratch  have  oflPered 
a  possible  mode  of  entry.  The  pus  in  such  lesions  generally  yields  a 
pure  cultivation  of  staphylococci,  so  also  in  extensive  osteomyelitis, 
or  periostitis,  or  arthritis.  In  the  blood  if  septictcmia  follows,  and 
in  metastatic  pyeemic  abscesses  there  may  be  found  only  staphy- 
lococci. Osteomyelitis  accompanied  by  bending  and  the  formation  of  a 
sequestrum,  also  quiet  necrosis  or  necrosis  without  suppuration,  have 
the  same  organisms  as  a  cause,  for  staphylococci  can  be  cultivated 
from  the  fluid.  Moreover,  in  old-standing  cavities  in  bone,  which 
have  had  no  communication  with  the  exterior  for  fifteen  to  twenty- 
five  years,  staphylococci  have  been  found. 

Whilst  staphylococci  generally  cause  purulent  inflammation,  the 
inflammation  set  up  by  staphylococci  may  occasionally  remain  simple, 
and  is  then  often  called  "  rheumatic,"  being  due  presumably  to  the 
effect  of  the  toxins  only  (see  p.  352). 

Streptococcus  pyogenes  does  not  often  act  as  the  sole  cause  of 
septic  inflammation  of  bones  and  joints,  but  is  generally  mixed  with 
staphylococci,  especially  after  fevers,  scarlet  and  puerperal  fever, 
measles,  diphtheria,  smallpox,  and  otitis  media.  As  an  unmixed 
infection  it  may  be  inoculated  through  a  septic  wound,  acute  tonsillitis, 
etc.  In  such  cases  a  rapidly  progressive  destructive  arthritis  is  set 
up,  with  oedematous  infiltration,  going  on  to  suppuration  in  the 
soft  parts  around,  rapid  septicaemia  with  endocarditis  or  pleurisy. 
Streptococci  are  found  in  exudations  or  even  in  the  blood.  In  the 
rare  case^  of  pure  infection,  anti-streptococcic  serum  is  of  the  greatest 
value  as  a  remedy. 

Scarlet  fever. — In  the  course  of  scarlet  fever,  some  joints,  especially 
the  smaller  joints  of  the  upper  extremity,  metacarpo-phalangeal  joints 
and  wrist,  are  attacked  with  acute  inflammation.  The  inflammation 
has  so  far  a  rheumatic  character,  that  it  tends  to  migrate  from 
joint  to  joint  and  the  pain  is  relieved  by  salicylates,  but  it  otherwise 
diff'ers  from  acute  rheumatism.  Thus  it  chiefly  occurs  in  severe 
attacks  of  fever  where  there  has  been  some  ulceration  of  the  fauces ; 
also  in  many  cases  suppuration  occurs,  especially  in  the  elbow,  knee, 
and  sterno-clavicular  joints,  also  in  the  temporo-maxillary  articulation 
by  extension  from  the  ear.  When  incised  early,  and  the  joints  are 
washed-out,  the  prognosis  is  favourable.  Anti-streptococcal  serum 
should  be  given  in  bad  cases.  Or  the  joints  may  show  a  chronic 
septic  inflammation  resembling  the  course  of  gonorrhoeal  rheumatism, 
when  mineral  bath  treatment,  sea  air,  and  rest  is  required. 

Pneumococcus  infection. — A  purulent  periostitis  or  arthritis, 
from  which  pure  cultivations  of  pneumococci  are  obtained,  follows 
inflammation  of  the  pleura  and  lung,  the  commencement  of  the 
attack  often  being  called  influenza.  Whilst  pneumococci  cause  a 
purulent  inflammation,  it  is  not  a  destructive  one.  Early  incision 
of  a  fluctuating  swelling,  whether  it  be  a  joint  or  beneath  the 
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periosteum,  is  likely  to  be  followed  by  a  speedy  recovery.  There  is 
little  tendency  for  the  inflammation  to  lead  to  caries  or  necrosis. 
In  cerebro-spinal  meningitis  arthritis  may  occur  and  diplococci 
be  found,  both  by  lumbar  puncture  and  in  the  joints. 

Typhoid  fever  infection. — 
The  typical  lesion  caused  by  the 
typhoid  bacillus  is  a  cortical  osteo- 
rnyelitis,  especially  of  the  shaft  of 
the  tibia,  less  often  of  a  rib  or 
some  other  bone,  even  the  spine, 
perhaps  localised  by  a  slight  injury. 
It  is  not  essentially  a  purulent 
infection.  A  painful  swelling  or 
node  forms  which  then  softens  and 
undergoes  absorption,  or  a  thin 
fluid  IS  found  round  a  sequestrum, 
formed  by  cortical  layers  of  the 
bone.  The  collection  of  fluid  be- 
neath the  periosteum  may  com-'^ 
municate  with  a  cavity  in  the  bone 
by  a  narrow  channel,  the  whole 
cavity  having  the  shape  of  a  shirt 
stud  or  hour-glass  (Fig.  133).  From 
the  fluid  a  pure  culture  of  typhoid 
bacilli  may  be  obtained,  and  this 
may  be  months  or  years  after  the 
fever.  Suppurative  osteomyelitis 
and  arthritis  also  follow  typhoid 
fever,  but  this  is  a  mixed  infection 
with  staphylococci,  which  presum- 
ably gain  entrance  through  the 
intestinal  ulceration. 

Tuberculous  disease  of  bones 
and  joints. — Cause. — This  disease 
is  due  to  the  action  of  the  tubercle 
bacillus,  to  which  may  become 
added,  after  the  stage  of  caseation, 
a   mixed   infection   by  pyogenic 


Fig.  133.— Photograph  of  a  dry  pre- 
paration of  a  tibia  attacked  by 
osteomyelitis  in  the  course  of  typhoid 
fever.  Typhoid  bacilli  were  found 
in  the  pus.  On  the  surface  is  seen 
a  depression,  marking  the  site  of  a 
subperiosteal  abscess,  which  com- 
municated with  the  abscess  cavity 
in  the  centre  of  the  tibia  by  a  small 
hole  through  which  a  bristle  has 
been  passed.  (°^'\ 


organisms,  in  particular  the  staphy- 
lococcus pyogenes.    The  tubercle 
bacilli   are   often  numerous,  but 
even  when  scanty  to  microscopic  examination  direct  inoculation  into 
animals  affords  proof  of  the  infection. 

Origin. — The  local  infection  is  generally  hasmatogenous  in  origin, 
but  it  may  extend  directly  from  soft  parts  or  by  lymphatics,  and  is 
often  grafted  on  some  previous  inflammation.  A  direct  inoculation 
by  the  tubercle  bacillus  is  rare. 
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Seat. — The  disease  starts  in  the  bone -marrow  beneath  the 
articular  cartilage  of  joints,  in  the  inner  layers  of  synovial  membrane, 
in  the  end  of  the  diaphysis  of  long  bones,  in  the  cancellous  tissue  of 
short  and  flat  bones.  It  is  rarely  primary  beneath  the  periosteum,  but 
usually  extends  to  it  from  the  vascular  marrow  of  cancellous  bone. 
It  affects  also  synchondroses,  especially  where  there  is  a  partial 
arthrodial  surface,  e.g.,  the  sacro-iliac  and  pubic  synchondroses. 

Age. — It  generally  appears  in  the  young,  but  may  commence 
after  puberty,  and  sometimes  appears  in  the  aged,  senile  tuberculosis. 

For  tuberculous  infection,  inheritance,  and  predisposition,  see  p.  92. 

Process. — The  tuberculous  process,  as  elsewhere,  consists  in  the 
formation  of  tubercles  and  their  caseation,  followed  on  the  one  hand- 
by  fibrosis  and  healing,  on  the  other  hand  by  suppuration  and  its 
results.  Around  the  tubercle  simple  inflammation  is  excited,  which 
either  aids  in  the  healing,  or  becomes  included  in  and  added  to  the 
suppuration.  The  bone  is  affected  by  lacunar  absorption,  which 
may  be  followed  by  sclerosis,  or  by  destructive  ulceration  or  caries, 
by  synovitis  and  arthritis,  and  in  joints  by  ankylosis,  fibrous  or  bony. 

Tuberculous  osteomyelitis  or  osteitis. — In  a  bone,  whether  beneath' 
its  articular  cartilage,  or  in  the  cancellous  tissue  of  its  interior,  the 
tubercle  is  formed  by  a  giant-cell,  which  soon  undergoes  caseation. 
Around  it  are  small  round  cells  or  leucocytes,  which  largely  or  entirely 
obscure  the  endothelial  (epithelioid)  cells.  The  surrounding  bone 
undergoes  lacunar  resorption,  osteoclasts  in  pits  and  leucocytes 
arranged  on  the  surface  absorb  bone  septa;  or  if  the  process  is  rapid, 
the  bone  septa  become  necrotic,  and  are  to  be  felt  by  the  finger  in 
the  debris  and  seen  under  the  microscope.  An  inflammatory  mass  of 
granulation  tissue  now  replaces  the  bone  (Fig.  1 2-5),  which  as  compared 
with  red  marrow,  is  less  vascular,  unless  at  the  periphery,  and  in 
colour  paler,  becoming  yellowish;  as  compared  with  fatty  marrow, 
it  is  more  solid  and  cheesy. 

At  this  stage  the  bone  may  show  general  infiltration,  or  there  may 
be  a  circumscribed  mass  of  the  size  of  a  pea  or  walnut,  which, 
softening  in  the  centre,  is  surrounded  by  vascular  bone  tending  to 
become  sclerosed  by  new  bone  formation,  if  an  active  osteogenesis  is 
going  on.  This  may  be  sufficient  to  enclose  the  caseating  mass,  which 
may  then  become  encysted  in  a  cavity  lined  by  a  pyogenic  mem- 
brane, the  contents  being  caseous,  fatty  material,  with  a  debris  of 
detached  bone  septa,  or  large  necrosed  masses.  Or  the  enclosure 
by  inflammatory  new  bone  may  be  incomplete,  and  there  is  then  an 
extension  through  one  or  more  cloaca3  to  the  surface  (Figs.  121 — 123). 

A  short  or  flat  bone  may  be  transformed  into  a  cheesy  mass  with 
necrosed  bone  and  abscesses  beneath  the  periosteum ;  in  the  case  of  - 
the  skull  or  spine  the  cheesy  mass  lies  outside  the  dura  mater. 

Tuberculous  periostitis  is  rarely  primary  ;  it  may,  however,  be 
started  through  an  open  wound. '  Generally,  extension  takes  place 
from  the  cancellous  bone  beneath.    A  mass  of  granulation  tissue  is 
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found  surrounding  a  caseous  mass  of  broken-down  pus,  the  compact 
bone  on  the  surface  becomes  cancellous,  and  is  removed  by  ulceration 
or  caries,  and  the  sub-periosteal  abscess  may  communicate  with  a 
cavity  in  the  bone  by  a  cloaca. 

Tuberculous  arthritis  and  synovitis  (Fig.  134). — A  joint  may  be 
affected  from  beneath  the  articular  cartilage  (Fig.  125),  the  disease 
being  for  some  time  latent.  Suddenly  one  or  more  tubercles  burst 
into  the  joint,  and  the  bacilli  so  liberated,  together  with  toxins  in 
the  caseous  material,  start  a  synovitis.  In  other  cases  the  tubercles 
first  form  in  the  inner  layers  of  the  synovial  membrane.  Bacilli 
arrested  in  the  tortuous  capillaries 
of  the  surface-layers  develop 
tubercles.  In  miliary,  rapidly- 
disseminating  cases  these  appear 
grey,  in  slow  cases  yellow.  On 
microscopic  section  a  row  of 
tubei'cles  is  seen  ;  in  each  a  giant- 
cell  is  undergoing  caseation,  sur- 
rounded by  a  mass  of  small  round 
cells.  The  synovial  membrane 
around  the  tubercles  is  much  infil- 
trated by  leucocytes,  and  this  ex- 
tends into  the  deeper  layers  and 
into  the  sub-synovial  loose  connec- 
tive tissue,  which  is  infiltrated  by 
small  round  cells  and  oedema ; 
but  in  the  early  stages  the  tuber- 
cles are  confined  to  the  synovial 
surface. 

When  the  inflammation  is  only 
chronic  or  subacute,  the  tubercles 
may  be  few,  the  inflammation 
serous,  so  that  the  fluid  in  the 
joint  is  clear  or  only  slightly  turbid,  tuberculous  hydrops  articuli  or 
hydrarthrosis.  If  more  acute,  the  synovial  membrane  is  much 
swollen  and  oedematous,  including  all  its  fringes;  a  turbid  sero- 
purulent  fluid  fills  the  joint  with  tags  or  gelatinous  masses  of  fibrin, 
adhering  or  partly  free  in  the  cavity,  and  a  section  of  the  synovial 
membrane  will  show  that  it  is  markedly  infiltrated  by  fibrin.  The 
rapid  caseation  of  the  tubercles  sets  up  much  surrounding  inflamma- 
tion, and  the  interior  of  the  joint  becomes  covered  with  a  red  mass  of 
granulation  tissue,  villoiLS  or  fungous  arthritis,  rapidly  breaking  down 
•  nito  pus,  forming  a  tiiberculous  artictdar  empyema.  The  granulation 
tissue  of  the  synovial  membrane  overlaps  and  spreads  over  tlie  margin 
of  the  articular  cartilage,  which  it  meanwhile  removes  ;  whilst  the 
same  change  in  the  cancellous  tissue  of  the  bone  beneath  destroys 
the  rest  of  the  articular  cartilage.    This  latter  appears  first  thinned, 


Fia.  134. — Diagram  of  tuberculous 
arthritis.  1.  Tubercles  forming  in 
the  synovial  membrane  ;  2.  In  the 
cancellous  bone  of  the  femur  beneath 
the  articular  cartilage  ;  Replacing 
the  uj^per  end  of  the  tibia  by  an  inflam- 
matory mass  of  granulation  tissue. 
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then  worm-eaten,  then  replaced  by  vascular  tissue  or  raised  and 
detached  in  necrosed  shreds. 

Dry  joint  tuberculosis,  Arthritis  tuberculosa  sicca,  is  charac- 
terised by  the  absence  of  purulent  fluid.  In  its  myxomatous  form 
the  synovial  membrane,  including  its  folds  and  villous  processes, 
assumes  a  swollen,  gelatinous  or  pulpy  aspect  from  myxomatous 
degeneration,  which  also  causes  the  articular  cartilage  to  disappear. 
In  other  cases  there  are  yellow  caseous  foci  surrrounded  by  gela- 
tinous fibrous  tissue.  Outside  the  joint  the  tissues  have  a  glistening 
white,  gelatinous  look,  and  this  is  continu.ed  to  the  skin  surface,  which 
is  also  pale,  white,  smooth  and  shiny.  Hence  the  name  for  this 
variety,  tumor  albus,  or  ivhite  swelling.  In  such  a  case  it  is  at  first 
difficult,  whether  by  naked-eye  inspection  or  by  microscopical 
examination,  to  identify  tubercles.  But  there  follow  caseous 
nodules  becoming  cold  abscesses,  whether  discrete  or  fusing  together. 
These  burst  through  the  skin  and  form  fistulous  communications 
between  the  joint  and  the  exterior.  Around  the  mouths  of  the 
fistulte  develop  pale  oedematous  masses  of  granulations. 

Terminations. — Complete  resolution  and  return  to  the  normal, 
both  as  regards  structure  and  function,  can  only  be  expected  when 
the  disease  has  been  limited  to'  the  bone,  or  has  only  superficially 
affected  the  synovial  membrane.  Even  if  all  signs  of  inflammation 
have  disappeared,  recurrence  is  very  likely,  whether  from  extra 
movement  or  a  return  of  weak  health ;  or  at  some  period,  it  may  be 
years  after,  a  cold  abscess  develops  and  tracks  towards  the  surface, 
derived  from  caseous  material  remaining  behind,  the  residual  abscess 
of  Paget. 

Healing  with  sclerosis  of  bone  and  fibrous  or  bony  union, 
synostosis  or  ankylosis,  of  joint-surfaces  is  the  end  to  be  aimed  at. 
The  tubercles  and  caseous  material  with  bacilli  are  removed  by  the 
phagocytic  action  of  fibroblasts  and  osteoblasts,  which  then  form  scar 
tissue  and  compact  bone.  The  ends  of  the  bone  become  sclerosed; 
irregular  osteophytes  develop  round  the  margin  of  the  joint  where 
it  joins  the  periosteum.  Young  fibrous  tissue  replaces  the  articular 
cartilage  and  the  synovial  membrane,  and  these  surfaces  uniting  lead 
to  fibrous  ankylosis.  Later  on  ossification  affects  the  fibrous  adhe- 
sions, the  process  spreading  in  from  the  bone  and  periosteum. 

A  permanent  result  is  more  likely  when  the  joint-surfaces  are 
entirely  united  by  fibrous  tissue.  Partial  remains  of  the  joint  give 
rise  to  loculi  containing  fluid,  and  there  are  likely  to  persist  small 
caseous  foci  of  unabsorbed  tubercle  which  later  on  relights  the  process. 

The  softening  and  destruction  of  the  ligaments  of  the  joints 
lead  to  pathological  dislocations  and  deformities,  whilst  the  joint 
becomes  further  deformed  by  irregular  osteophytes  around.  A 
pathological  dislocation  may  occur  quite  insidiously,  before  attention 
has  been  drawn  to  the  disease,  especially  in  the  case  of  the  hip-joint. 

Supposing  the  tuberculous  process  to  be  arrested,  preceded  or  not 
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by  the  formation  of  sinuses  which  heal,  then  the  bones  of  the 
ankylosed  limb  midergo  eccentric  atrophy  from  disuse.  On  ana- 
tomical examination  they  are  found  lighter,  having  a  large  medullary 
cavity  enclosed  by  a  mere  shell  of  compact  bone.  On  this  account 
pathological  fractures  occur. 

A  tuberculous  process  in  a  joint  with  extensions  may  be  fatal,  by 
(1)  Miliary  tuberculosis  affecting  the  meninges  or  the  lungs.  It  is 
surprising  that  this  does  not  occur  oftener  and  earlier.  It  may  be 
noted  after  operations,  but  is  uncommon  and  forms  no  bar  to  active 
measures.  (2)  Hectic  (p.  50)  and  (3)  amyloid  disease  (p.  51),  which 
especially  follow  tuberculosis  of  bones  and  joints.  (4)  Metastases — 
septic  intoxication  with  pysemic  abscesses  (p.  53). 

Signs. — The  general  characteristics  of  tuberculous  inflammation 
are  exhibited  in  bones  and  joints.  The  inflammation  is  insidious  in 
onset,  chronic  in  its  course,  and  tends  to  snjjpuration.  Early  signs 
are  stiffness,  heat,  and  slight  pain  after  use,  or  persisting  after  a 
slight  injury,  disinclination  to  use  and  to  allow  of  passive  movement 
of  a  joint.  A  cold  swelling  develops  about  the  epiphysial  line  of  a 
bone  or  distends  a  joint  and  yields  a  doughy  elasticity,  or  actually 
fluctuates.  A  sub-acute  synovitis  attacks  a  joint  without  any 
sufficient  external  cause. 

The  presence  of  fluid  in  a  joint,  of  thickening  round  a  joint  so  as 
to  obscure  the  bony  prominences,  wasting  of  the  muscles  about  a 
joint  so  forming  a  spindle-shaped  tumour,  starting  pains  at  night 
on  dropping  off  to  sleep,  marked  destruction  of  the  cartilaginous 
surfaces,  a  slow  displacement  of  the  joint  of  the  knee  backwards 
with  rotation  outwards,  a  sudden  dislocation  of  the  hip  without  a 
sufficient  injury — all  these  are  signs  of  progressive  disease.  Then 
follow  cold  abscesses,  containing  curdy  pus,  around  a  joint,  extending 
by  gravity  according  to  the  position  of  the  patient,  downwards  in 
the  upper  limb  or  spine,  up  the  thigh  if  the  patient  be  in  bed  with 
the  knee  raised. 

Diagnosis. — Tuberculous  disease  may  in  its  earlier  stages  be  pro- 
nounced rheumatic.  Such  statements  are  too  often  the  result  of 
superficial  and  careless  observation.  The  youth  of  the  patient,  the 
insidious  onset,  the  aff'ection  of  one  joint  with  the  absence  of  any 
history  of  an  acute  attack  of  rheumatic  fever,  shoidd  exclude  any 
question  of  rheumatism,  a  term  which  has  often  blocked  the 
way  to  timely  surgical  measures.  In  patients  above  puberty 
and  in  senile  cases  there  may  be  more  doubt,  as  the  disease  is 
relatively  rare.  Chronic  rheumatism  and  septic  infection,  including 
gonorrhceal  rheumatism,  generally  affect  more  than  one  joint,  and  a 
tuberculous  process  may  be  suspected  whenever  one  such  joint 
persists  in  remaining  hot,  distended  with  fluid,  and  thickened.  An 
exploratory  incision  is  then  indicated.  (Jummatous  disease,  in  the 
absence  of  general  syphilitic  evidence,  sarcoma  and  actinomycosis  can 
only  be  distinguished  by  exploration.    When  there  is  pulmonary 
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tuberculous  disease,  it  may  extend  to  the  ribs,  and  pus  collect 
beneath  them,  peripleuritis,  in  a  way  which  is  difficult  to  distinguish 
from  a  localised  empyema. 

Secondary  metastases. — Tuberculous  disease  of  the  larger  joints, 
of  the  spine  and  sacro-iliac  synchondrosis,  may  occur  in  patients  the 
subjects  of  pulmonary  tuberculosis.  A  cold  white  swelling  then 
appears,  often  advancing  very  slowly. 

Treatment. — This  should  be  chiefly  preventive.  Good  food  and 
ventilation,  a  change  to  the  country  or  seaside.  Fat  is  important 
in  the  food,  whether  in  milk,  bacon,  or  as  cod-liver  oil.  Slight 
injuries  and  inflammation  of  joints  must  not  be  ignored,  but  the 
joint  kept  at  rest  until  all  heat  has  passed,  not  wrenched  or  moved 
freely  as  has  been  done  by  ignorant  bone-setters.  Eelapses  are  very 
common.  Complete  recovery  is  very  slow,  only  residence  in  the 
country  or  seaside  for  months,  a  year,  two  years,  may  eff'ect  it. 

Any  fluid  swelling,  whether  in  or  outside  a  joint,  may  tend  to 
disappear  on  rest.  If  it  does  not  in  a  week  or  two,  it  should  be 
treated  by  injection.  A  cannula  is  inserted,  the  cavity  washed 
out  with  sterilised  water,  and  then  injected  with  iodoform  emulsion 
in  glycerine  (see  p.  180).  Some  use  for  small  collections  the 
iodoform  in  equal  parts  of  absolute  alcohol  and  ether,  or  a  5  per  cent, 
to  10  per  cent,  solution  of  chloride  of  zinc,  injecting  about  5  minims 
(0-3  ccm.)  Little  good  can  be  expected  from  the  treatment  recom- 
mended for  chronic  synovitis  (p.  333) ;  at  any  rate,  it  should  not  be 
persisted  in  for  long. 

Incision  is  necessary  for  more  extensive  and  rapidly-spreading 
disease,  or  where  injections  have  failed.  Bat  simple  incision  with 
insertion  of  drainage-tubes  is  a  method  altogether  inadequate,  and 
harm  follows  by  septic  germs  entering  from  without.  It  is  neces- 
sary to  remove  all  the  disease,  to  excise  the  synovial  membrane  of 
joints,  arthrectomy,  to  gouge  away  all  diseased  bone.  Then  after 
destroying  any  tubercles  in  the  wall  with  a  strong  antiseptic,  such 
as  pure  carbolic  acid,  carefully  washed  away,  and  applying  iodo- 
form, the  wound  is  partly  or  completely  sewn  up,  or  is  partly  filled 
with  gauze,  and  the  dressing  changed  until  heahng  follows.  After 
healing  by  fibrosis  and  sclerosis  of  bone,  the  general  preventive 
treatment  is  required  against  relapse.  Excision  of  the  joint,  the 
ends  of  the.  bones  being  removed  and  fibrous  or  bony  ankylosis 
obtained,  may  be  attended  with  a  good  result,  but  with  some 
deformity.  The  tuberculous  pouches  must  also  be  cleared.  Excision 
is  often  insufficient  when  the  soft  parts  are  widely  involved. 

Amputation  becomes  necessary  to  prevent  the  patient  dying  of 
generalised  tuberculosis,  hectic  fever,  and  amyloid  disease.  It  is  the 
more  readily  undertaken  when  the  joint  has  been  rendered  useless 
and  there  is  a  good  chance  of  obtaining  a  soiuid  and  useful  stump. 

Tuberculosis  of  the  hrng  forms  no  bar  to  surgical  procedure, 
unless  very  rapidly  progressing,  indeed  nnich  improvement  may 
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follow.  Generally  speaking,  under  such  a  complication,  complete 
removal  by  amputation  is  to  be  preferred  to  excision,  which  may 
heal  badly. 

Actinomycosis  in  bone  attacks  chiefly  the  lower  jaw,  and 
the  process  is  one  mainly  of  absorption  and  ulceration  of  bone 
with  very  little  or  no  new  bone  formation.  The  spine  is  affected  by 
extension  from  the  pleural  cavity.  Metastatic  disease  is  occasionally 
seen,  e.g.,  in  the  spongy  bone  of  the  lower  end  of  the  femur  and 
upper  end  of  the  tibia,  where  the  disease  would  at  first  simulate 
tumour  or  tuberculosis. 

The  Madura  disease,  affecting  especially  the  bones  of  the  foot, 
is  described  on  p.  100. 

GonorrhcBal  arthritis. — The  gonorrhoeal  infection  enters  com- 
monly by  the  urethra  in  the  male ;  by  the  urethra,  vagina  or  cervix 
uteri  in  the  female ;  by  the  conjunctiva  of  children ;  by  the  vulva 
of  little  girls.  Only  a  small  granular  patch  or  a  slight  spasmodic 
contraction  of  the  male  membranous  urethra  may  be  found  on 
examination,  not  sufficient  to  cause  the  patient  trouble,  so  that  he 
does  not  mention  it.  In  a  woman  a  bimanual  examination  may  be 
required  to  discover  distended  Fallopian  tubes.  The  occurrence  of 
gonorrhceal  ophthalmia  or  vulvitis  in  young  children  preceding  the 
joint  affections  should  be  recognised.  The  arthritis  appears  generally 
to  arise  from  a  mixed  infection,  although  gonococci  have  been  found 
in  the  local  lesion,  also  in  the  joints,  yet  often  only  staphylococci  or 
streptococci.  In  its  earlier  forms  the  joint  inflammation  is  due  to 
toxic  absorption  only,  for  immediate  relief  follows  local  treatment, 
by  dilatation  of  a  largely  spasmodic,  urethral  stricture.  In  later 
stages  it  is  a  septicaemia  with  metastases  ;  not  only  is  local  treatment 
required,  such  as  removal  of  a  pyosalpinx,  but  also  treatment  of  the 
joints.  The  joints  chiefly  affected  are,  the  knee  first,  then  the  wrist, 
ankle,  elbow,  shoulder,  hip,  and  even  the  temporo-maxillary  joint.  The 
plantar  ligaments  also  are  affected,  causing  pain  in  the  heel,  and  leading 
to  flat-foot.  The  joint  affections  may  be  divided  into  :  (1)  Serous 
synovitis,  hydrarthrosis,  or  hydrops  articuli.  (2)  Sero-fibrinous 
synovitis  with  tendency  to  fibrous  ankylosis.  (3)  Suppurative 
arthritis,  an  empyema,  with  slow  destruction  of  the  joint  and  its 
ligaments,  followed  by  displacement  and  deformity.  After  dis- 
charging the  pus  bony  ankylosis  ensues  in  the  deformed  position. 
(4)  Acute  phlegmonous  inflammation,  great  infiltration  of  the 
synovial  membrane  and  the  surrounding  tissues  forming  multiple 
abscesses  without  much  fluid  in  the  joint,  but  likely  to  be  followed 
by  a  general  septic  infection. 

Treatment  first  is  applied  to  the  point  of  entry,  and  consists  in 
dilating  strictures,  treating  granular  patches,  clearing  out  pockets  in 
the  female  urethra,  scraping  the  cervix,  excising  Fallopian  tubes, 
applying  nitrate  of  silver,  to  the  conjunctiva.  Joints  distended  with 
fluid  are  kept  at  rest  and  blistered,  or  washed  out  with  hot  water. 
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In  the  sero-fibriuous  type,  tending  to  ankylosis,  the  joint  should  be 
painted  with  iodine  until  the  skin  becomes  like  brown  parchment. 
If  suppuration  threatens,  attempts  may  be  made  to  arrest  it  by 
injecting  carbolic  acid,  5  per  cent.,  about  2  drms.  (7  com.)  at  a  time, 
into  the  joint.  If  subacute  inflammation  persists,  a  mercury  oint- 
ment (ung.  hydrargyri)  should  be  applied  over  the  joint  every  night 
and  washed  away  in  the  morning,  or  sulphur  ointment ;  or  the  joint 
is  covered  with  sublimed  sulphur,  then  wrapped  in  flannel  and  heated 
in  front  of  the  fire,  and  this  is  kept  up  until  the  sulphide  appears  in 
the  breath.  As  soon  as  the  inflammation  has  subsided,  massage 
and  gymnastics  are  required  to  overcome  the  tendency  to  fibrous 
adhesions.  Quiet  suppuration  often  indicates  tuberculosis,  and 
treatment  follows  that  line — drainage,  erasion,  arthrectomy.  The 
phlegmonous  fortn  requires  free  incision,  strong  antiseptics,  and 
gauze  dressing  of  the  opened  joint,  and  if  this  is  not  done  early 
amputation  may  become  necessary. 

The  general  treatment  is  that  for  septic  infection,  a  free  diet, 
judicious  use  of  alcohol,  fresh  air.  Whether  any  drug  treatment  is 
of  avail  is  doubtful ;  iodide  of  iron  may  benefit  if  there  is  any  sus- 
picion of  syphilis,  and  improves  the  antemia.  Cod-liver  oil  is  indicated 
in  a  thin,  wasted  patient  with  a  tendency  to  tuberculosis.  Guaiacum 
and  sulphur  have  been  praised,  as  well  as  mineral  baths  containing 
sulphur  at  Harrogate  or  Aachen. 

Syphilis  of  bones  and  joints. — Generalised  syphilis,  whether 
inherited  or  acquired,  aS'ects  the  periosteum  and  ends  of  the  bones  in 
joints.  It  also  induces  ijyogenic  and  tuberculous  complication  when 
the  disease  is  no  longer  amenable  to  antisyphilitic  remedies.  It  should 
not  be  confused  with  the  eff'ects  of  gonorrhoea. 

Periostitis  occurs  during  the  secondary  stage,  is  situated  on  the 
shaft  of  the  long  bones,  or  on  the  flat  bones,  e.g.,  the  skull  (Fig.  135). 
The  periosteum  is  raised  by  a  collection  of  small  round  cells  beneath 
it,  and  the  inflammation  thickens  the  periosteum  and  extends  to  the 
soft  parts  around,  or  even  to  the  skin  when  supei-ficial.  The  swell- 
ing causes  much  pain,  especially  at  night,  and  is  due  to  acute 
inflammation,  which  results  in  rapid  lacunar  absorption  of  the  bone 
beneath.  If  the  inflammation  becomes  less,  compact  periosteal  bone 
(Fig.  113)  is  formed,  giving,  rise  to  a  swelling  or  node  which  fades 
gradually  into  the  surrounding  parts,  like  a  hill  rising  gently  from 
a  plain. 

If  it  undergoes  myxomatous  degeneration,  a  semi-fluid  swellmg 
arises,  having  as  its  floor  carious  bone.  If  the  inflammation  is  acute, 
more  or  less  necrosis  of  the  shaft  may  ensue.  A  syphilitic  sequestrum 
is  often  peculiar  in  having  a  worm-eaten  (Fig.  136)  rather  than  a 
smooth  surface,  and  a  dense  structure,  as  if  some  sclerosis  of  the 
bone  had  preceded  its  death. 

Gummata  form  in  the  periosteum  and  invade  the  bone  beiieath, 
in  which  case  there  is  much  difiiculty  in  distinguishing  the  disease 
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from  periosteal  sarcoma.  On  the  one  hand,  a  gumma  may  not 
yield  to  antisyphilitic  remedies ;  and  on  the  other,  some  diminution  of 
congestion  may  follow  the  administration  of  iodide  in  the  case  of  a 
sarcoma.  On  exploration,  a  gumma  should  be  recognised  by  yellow 
points  or  shreds,  and  by  the  sticky,  gummy  fluid  resulting  from 
its  degeneration.  When  the  section  appears  uniform  a  microscopical 
examination  is  necessary  to  distinguish  it  from  spindle-celled 
sarcoma,  and  even  then  it  is  not  always  easy. 

Syphilitic  osteomyelitis  {osteitis)  causes  a  general  spongy  or  osteo- 
porotic hypertrophy  ;  the  bone  is  heavy,  and  has  a  tendency  to  bend  ; 


Fio.  135. — Syphilitic  periostitis  of  the  skull.    Parrot's  nodes.  (From 
St.  Bartholomew's  Hospital  Museum.) 

the  distinction  between  compact  cancellous  bone  and  medullary  cavity 
is  largely  lost.  In  a  young  patient  the  bone  change  may  easily  be 
confounded  with  rickets,  in  old  patients  with  osteitis  deformans.  If 
the  progress  is  at  all  rapid,  a  sequestrum  is  formed  from  the  old  bone, 
and  the  consequent  septic  changes  and  the  formation  of  cloaca)  are 
combined  with  the  spongy  hypertrophy.  Such  cases  are  seen  in 
broken-down  individuals,  also  in  the  severe  types  of  syphilis  prevalent 
in  the  tropics.   A  spontaneous  fracture  may  occur. 

However,  the  extensive  necroses  of  the  skull,  lower  jaw,  and  other 
bones  preserved  in  museums  are  not  now  wholly  attributed  to 
syphilis,  but  largely  to  the  excess  of  mercury  formerly  given. 
Marked  atrophy  may  sometimes  result  from  syphilis,  especially  in  the 
gj^uU,  craniotabes. 
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New-born  infants  and  children  deeply  tainted  with  inherited  syphilis 
suffer  from  septic  inflammation  of  diaphyses  of  the  long  bones  and 
ribs  at  the  junction  with  the  cartilages.  The  epiphyses  may  separate, 
one  or  several  joints  may  be  affected,  no  pus  need  form,  or  the  pus 
may  discharge  on  the  surface.  So  painful  is  a  limb  that  it  is  kept 
motionless,  and  may  be  thought  to  be  paralysed.  It  is  a  septic  com- 
plication, not  a  syphilitic  process,  and  so  not  amenable  to  mercury. 
If  the  lesions  be  limited  and  the  child  survives,  deformities  from 
disturbance  of  epiphysial  growth  take  place. 

Syphilis  in  the  early  secondary  stage  causes  a  simple  synovitis 
which  subsides  under  drug  treatment,  without  damaging  the  joint. 
A  serpiginous  erosion  of  cartilage  has  been  stated  to  accompany  this 
synovitis. 

In  the  later  tertiary  period  the  whole  synovial  membrane,  espe- 
cially of   the  knee-joint,  may 
undergo  a  gummatous  thickening 
which,  until  it  commences  to 
':•  degenerate,  is  difficult  to  dis-- 

^  ,  tinguish  from  chronic  rheumatic 

r. .     ?■  :;         hypertrophy    or    from  diffuse 

I  '  sarcoma  of  the  synovial  mem- 

"  'V,,,  ;         brane.    Erasion  or  arthrectomy 

.    y-        Ii,       c  may  be  required  to  arrest  the 

^Ife'c^f?  -1^^  process,    which    otherwise  will 

;   :  tS-  become   complicated  by  septic 

inflammation  and  end  in  ampu- 
tation. 

Rheumatic  infLammation  of 

joints. — The  term  rheumatic  is 

^/^:^u^-:;:^/P''"'-''H'"'°fi  often  used  for  obscure  pain  in 

(St.  Bartholomews  Hospital  Museum.)       ^"-"^  .  ^  . 

bones  and  jomts,  which  if  further 
inquiry  were  made  would  be  found  not  to  be  related  to  true 
rheumatic  fever. 

Acute  rhetimatism  or  rheumatic  fever  is  now  believed,  on  many 
grounds,  to  be  an  acute  specific  fever.  Organisms  have  been  found 
in  the  affected  joints,  but  observers  are  not  yet  in  exact  agreement, 
the  organisms  described  resembling  in  some  respects  the  pyogenic 
cocci.  The  disease  is  generally  polyarticular,  the  larger  joints,  the 
knee,  ankle,  elbow,  shoulder,  being  usually  affected.  An  acute  syno- 
vitis occurs  with  a  serous  exudation  into  the  joint,  in  which  ai-e  some 
flakes  of  fibrin.  There  is  redness  of  the  skin  over  the  joint,  which 
is  hot,  but  with  free  sweating.  There  is  much  pain,  so  that  the 
joints  are  held  in  the  most  relaxed  position,  knees  slightly  flexed, 
ankles  extended,  elbows  flexed,  wrist  flexed,  and  the  fingers  slightly 
deviated  to  the  ulnar  side.  Many  joints  are  involved,  not  all  at 
once,  but  in  succession  ;  the  swelling  decreasing  in  the  first  affected 
joints,  whilst  increasing  in  others.  With  the  subsidence  of  the  fever, 
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the  inflammation  in  the  joints  also  undergoes  resolution,  which 
should  be  complete.  The  ti-eatment  is  that  of  acute  rheumatism, 
salicylates,  alkalies,  and  a  very  light  diet.  No  special  local  treat- 
ment is  usually  required;  if  there  is  much  pain  a  splint  may 
be  apphed  to  keep  the  joint  at  rest,  also  an  ice-bag.  If  the 
inflammations  are  at  all  prolonged,  the  joints  must  not  be  allowed 
to  become  fixed  in  a  mal-position,  the  knees  or  hips  flexed,  the 
ankles  extended  by  the  weight  of  the  bed-clothes,  lest  forced  move- 
ments and  tenotomies  be  required  later.  In  all  doubtful  cases  the 
joint  should  be  aspirated  and  the  fluid  examined.  Whenever  the 
exudation  is  excessive  or  not  quickly  re-absorbed  much  benefit 
follows  as  regards  pain  and  fever  from  washing  out  the  joint  with 
sterilised  water  through  a  cannula  inserted  by  means  of  a  trocar. 
The  puncture  is  afterwards  covered  with  collodion. 

Chronic  rheumatic  inflammation  of  joints  is  either  the  direct 
result  of  an  acute  attack,  or  of  recurring  attacks,  or  the  disease 
may  be  chronic  from  the  first.  It  is  the  larger  joints  which  are 
afl"ected,  a  single  joint  or  many  joints,  mono-articular  or  polyarticular 
rheumatism.  The  co-existence  of  endocarditis,  and  of  subcutaneous 
nodules  especially  in  children,  and  the  tendency  to  recurrence  from 
exposure  to  cold  and  damp,  are  points  which  may  aid  in  making 
the  diagnosis.  The  disease  may  be  a  chronic  synovitis,  one  or  more 
joints  remaining  hot,  tender,  weak,  and  swollen  by  exudation ;  or 
there  may  be  some  tendency  to  fibrous  ankylosis,  causing  the  joint 
to  be  stiff'  and  the  adhesions  yielding  with  a  crackling  noise  when 
forced  movements  are  made  under  an  ansesthetic.  In  the  worst 
case  a  progressive  fibrous  ankylosis  slowly  affects  many  or  nearly 
all  the  joints.  On  the  other  hand,  there  is  not  a  development  of 
the  changes  noted  as  arthritis  deformans,  although  this  latter  may 
follow  acute  rheumatism.  The  general  treatment  is  that  of  acute 
rheumatism,  salicylates,  also  quinine  and  iodide  of  potassium. 
Locally  the  joints  must  not  be  kept  on  a  splint  too  long,  or  they 
will  become  ankylosed.  They  should  be  blistered  if  painful,  but 
as  soon  as  possible  passive  movements  and  massage  are  tised,  which 
may  be  commenced  under  an  anesthetic.  Baths  and  douches  and 
massage  may  be  combined  at  mineral-water  resorts,  such  as  Bath, 
Buxton,  Harrogate,  Wiesbaden,  Droitwich,  Aix-les-Bains,  etc.  Great 
care  must  be  taken  to  keep  such  joints  well  wrapped  up  and 
protected  against  cold  and  damp.  In  all  doubtful  cases  the  joint 
should  be  aspirated  and  the  fluid  examined ;  also  the  joint  may  be 
washed  out. 

Arthritis  deformans,  or  chronic  arthritis.  —  Varieties.  — 
Hitherto  it  has  proved  difficult  or  impossible  to  arrange  any  satis- 
factory classification  of  the  various  aft'ections  which  result  in  the 
changes  described  under  Chronic  arthritis  or  Arthritis  defoivnans 
on  p.  334.  Some  of  the  obscure  cases  have  been  in  recent 
years  ti'aced  to  septic  infection,  pyogenic,  gonorrhoeal,  a  toxinajmia 
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or  septica3tnia  of  au  intensity  not  sufficient  to  cause  suppuration. 
Besides  these  are  diseases  not  yet  connected  with  microbic  infection. 
In  some  of  them  the  changes  produced  in  the  joints  have  been 
attributed  to  toxic  products  of  disturbed  metabolism  {gout),  to  senile 
degeneration  {osteo-arthritis),  to  congenital  and  hereditary  degenera- 
tive tendencies  (hcBmoj^Mlia),  to  lesions  of  trophic  nerves  (neurojMthic 
joint  lesions).  The  disease  approaches  true  rheumatism  in  following 
long  exposure  to  cold,  combined  with  hard  work  and  poor  food.  As 
such  it  affected  early  man,  as  can  be  seen  in  bones  taken  from 
prehistoric  graves.  It  is  an  afiPection  of  animals  during  senile  decay, 
and  also  attacked  species  now  extinct. 

Osteo-arthritis — Chronic  rheumatoid  arthritis — Arthritis 
sicca. — This  is  a  progressive  disease  of  which  arthritis  deformans  is 
the  result.  It  is  due  to  some  cause  or  causes  which  continue  active 
over  a  long  period,  affecting  now  only  one  or  two,  often  many, 
joints  and  the  adjacent  ends  of  bone,  without  going  on  to  suppm-a- 
tion,  but  attended  with  marked  muscular  wasting. 

Variety/  1. — Fusiform  osteo-arthritis  is  a  special  form  which 
occurs  in  children,  in  which  all  the  larger  joints  assume  a  spindle 
shape  by  enlarging  whilst  the  muscles  above  and  below  waste. 
True  chronic  rheumatic  arthritis  is  rare  in  children,  and  so  is 
also  the  typical  arthritis  deformans  of  adults.  Dr.  Still  has 
described  in  these  children  the  change  as  mainly  consisting  in  a 
vascular  thickening  of  the  synovial  membrane,  with  some  fibrous 
adhesions,  whilst  the  articular  cartilages  remain  almost  unchanged. 
The  cause  is  unknown.  It  occurs  before  the  eruption  of  the  per- 
manent teeth  from  fifteen  months  onwards,  commencing  insidiously 
with  some  pyrexia,  attacking  symmetrically  the  larger  joints,  the 
spine,  then  the  fingers  and  toes.  It  is  accompanied  by  enlargement 
of  lymphatic  glands,  especially  those  in  relation  to  the  affected 
joints,  also  the  spleen.  The  lesion  is  to  be  distinguished  from 
other  surgical  affections ;  from  rickets ;  from  tuberculous  disease  by 
the  absence  of  any  tendency  to  caseation  or  suppuration ;  from 
congenital  syphilis,  which  the  disease  most  closely  resembles,  by  the 
absence  of  other  signs  of  syphilis  and  the  failure  of  mercurial 
remedies.  In  adults  the  hands  and  feet  are  apt  to  be  attacked  by 
a  thickening  of  the  synovial  membranes  and  effusion  into  joints, 
with  enlargement  of  burste,  but  no  osteophytes  or  lipping  of  the 
edges  of  the  bones.  The  joints  are  attacked  symmetrically,  and 
gradually  all  the  joints  of  the  body  may  be  involved.  The  lesion 
may  also  occur  in  women  and  be  attended  with  antemia. 

Variety  2.  —  Nodular  and  ankylosing  osteo-arthritis.  —  This 
affection  is  connected  in  origin  with  debilitating  causes,  including 
attacks  of  influenza ;  it  affects  especially  women,  sometimes  starting 
during  pregnancy  or  about  the  climacteric.  It  sometimes  begins 
as  an  acute  or  subacute  attack,  which  is  at  first  benefited  by 
administering  salicylates.    It  is  a  steadily  progressive,  generally 


OSTEO-ARTHRITIS. 


355 


symmetrical  affection,  attended  by  an  irregular  formation  of 
osteophytes  around  the  joints,  whilst  creaking  and  crackling  accom- 
pany movements.  The  finger-joints  especially  are  enlarged  by 
masses  about  the  size  of  peas,  called  Heberden's  nodes,  which  are 
very  similar  in  structure  to  exostoses.  The  hands  tend  to  become 
deviated  to  the  ulnar  side,  some  phalanges  are  flexed,  others  ex- 
tended, the  knuckles  are  enlarged,  and  the  palm  is  hollow.  It  is  the 
first  row  of  interphalangeal  joints  which  are  most  affected,  the 
distal  row  usually  escape,  and  also  the  movements  of  the  thumb 
are  mostly  maintained.  Other  joints  become  involved,  with  a 
marked  tendency  to  fixation  in  deformed  positions  by  contracture 
of  wasted  muscles,  and  the  joint-surfaces  become  united  by  fibrous 
or  bony  bridges,  whilst  at  the  same  time  the  bones  undergo 
eccentric  atrophy.  The  result  is  that  the  patient  becomes  more  and 
more  crippled,  and  even  the  temporo-maxillary  joint  may  be  involved 
and  the  movements  of  the  jaw  limited.  The  patients  are  often  feeble, 
with  a  weak  circulation,  clammy  extremities,  and  a  pulse-rate  above 
the  normal;  bronzed  patches  may  appear  on  the  skin  (Kent  Spender). 
They  are  also  subject  to  psoriasis,  varicose  veins,  migraine. 

Variety  3. — Traumatic  or  mechanical  or  senile  osteo-arthritis. — 
In  this  variety  the  disease  is  also  progressive,  but  it  only  in- 
volves at  first  one  joint  and  may  remain  mono-articular,  or  in  time 
gradually  spread  to  a  limited  number  of  joints.  It  results  in 
marked  deformity,  the  joints  being  hindered  in  movement  chiefly  by 
the  lipping,  whilst  the  joint-surfaces  do  not  form  adhesions.  In 
many  cases  the  onset  is  distinctly  a  traumatic  one,  a  blow  or 
strain  on  the  shoulder,  causing  a  slight  traumatic  arthritis,  or  a 
distinct  lesion,  such  as  a  detachment  of  cartilage,  a  dislocation  or 
fracture  into  the  joint.  The  arthritis,  instead  of  subsiding,  slowly 
progresses  to  deform  the  joint  (Fig.  127),  and  may  induce  a  lesion  in 
other  joints  by  putting  abnormal  strain  or  work  on  them.  In  other 
cases  it  is  not  so  much  a  single  injury,  but  the  mechanical  result  of 
prolonged,  excessive  or  irregular  use  of  joints,  as  emphasised 
especially  by  Mr.  Arbuthnot  Lane.  The  patient's  occupation  is 
the  exciting  cause ;  the  spine  is  bowed  by  weight-carrying,  the 
hands  of  a  boatman  assume  permanently  the  position  of  rowing,  a 
cabman's  left  hand  that  of  holding  the  reins,  his  right  hand  that  for 
the  whip.  A  woman's  right  hand  gets  fixed  in  the  position  she  holds 
the  needle,  the  left  hand  in  the  position  she  holds  the  sewing.  A 
hip  or  knee  is  affected  owing  to  excessive  use  when  the  opposite  leg 
has  been  fractured  or  amputated,  the  knee  tending  towards  a  bow- 
legged  deformity,  the  hip  everted  and  slightly  flexed.  There  is  not 
the  symmetry  which  has  been  referred  to  in  other  varieties.  It  is 
often  asserted  that  the  disease  is  centripetal  in  its  progress, 
spreading  from  the  hand  or  foot  upwards  towards  the  trunk,  but 
the  hip  is  often  affected  before  the  knee.  Such  patients  are  liable 
to  feverish  attacks  from  rheumatic  causes,  such  as  changes  of 

23—2 


356 


DISEASE  OF  SPECIAL  TISSUES. 


weather,  cold,  damp,  or  from  causes  which  induce  gout,  and  from 
which  it  is  impossible  to  sharply  distinguish  some  of  such  cases. 
The  pains  are  then  very  shai-p,  and  are  added  to  by  muscular  spasm. 

Treatment  of  osteo-arthritis. — The  disease  being  essentially  progres- 
sive, pain  is  followed  by  disorganisation  spreading  from  joint  to  joint ; 
in  senile  cases,  also  in  some  more  acute  varieties  in  young  people, 
no  treatment  is  of  any  service.     In  others  the  progress  of  the 
disease  may  be  arrested,  in  some  even  an  improvement  may  follow. 
The  diet  is  different  from  that  of  acute  rheumatism  on  the  one 
hand  and  from  gout  on  the  other,  and  resembles  much  more  that 
suitable  for  cases  convalescing  from  septic  infection,  viz.,  a  generous 
diet,  including  meat  and  a  moderate  use  of  alcohol,  such  as  stout. 
A  warm,  dry  climate,  with  as  much  fresh  air  and  active  exercise  as 
can  be  taken,  baths  and  the  hot  douche,  such  as  can  be  had  in 
this  country  at  Bath,  Harrogate  ;  abroad  at  Aix-les-Bains.  Some 
derive  benefit  from  brine  or  peat  baths,  anaemic  patients  from  iron 
springs.    Hot-air  and  vapour  baths  often  give  much  immediate 
relief,  but  the  joint  requires  to  be  carefully  protected  afterwards. 
Electric  baths  carefully  applied  in  moderately  early  cases  over  a 
considerable  period  of  time  are  often  beneficial.    The  drugs  most 
generally  useful  are  iodide  of   iron,  cod-liver   oil   and  arsenic. 
Antipyrin,  salicylate  of  soda,  iind  iodide  of  potassium  may  give 
temporary  relief  from  pain,  but  are  too  depressing  to  the  general 
health  for  prolonged  iise.     The  joints  require  to  be  kept  warm  and 
dry,  wrapped  in  cotton-wool  or  flannel,  and  acute  pain  is  relieved  by 
opium,  belladonna  and  chloroform  linimente.    The  joints  should  not 
be  kept  fixed  on  splints,  but  if  weak  may  be  supported  by  perforated 
elastic  bandages  or  fitted  knee-caps. 

Actual  surgical  treatment  is  limited,  but  may  do  good  when 
only  one  joint  is  involved  or  one  joint  in  particular  is  becoming 
rapidly  disorganised.  The  washing  out  of  a  joint,  removal  of  loose 
bodies  and  tags,  arthrectomy,  excising  fibrous  or  fatty  (^t^onwi 
arborescens)  enlargements  of  the  synovial  membrane,  at  the  same 
time  putting  the  joint  into  good  position,  also  a  definite  excision  of 
a  joint,  are  all  measures  which,  used  with  circumspection,  may  afford 

Arthritis  deformans  from  haemophilia  (see  p.  226).— The 
changes  which  the  joints  undergo  in  this  affection  are  those  of  arthntis 
deformans  with  extravasations  of  blood  into  and  around  the  jomt. 
The  joints  generally  show  a  diminished  mobility  with  osteophytic 
nodules  and  lipping.  The  cartilage  becomes  fibrillated,  then  replaced 
by  eburnated  bone.  But  less  often  there  is  an  excessive  wearmg  away, 
the  joint  is  very  weak  and  loose,  and  there  is  much  grating. 

Arthritis  deformans  due  to  gout.— Arthritis   deformans  is 
referred  to  gout  when  the  gouty  concretions  are  found  "  dropped 
(gutta)  around  or  deposited  on  the  articular  surfaces  of  a  jomt.  The 
characteristic  gouty  concretions,  chalkstones  or  tophi,  are  masses  of 
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needle-shaped  crystals  of  sodium  biurate  (NaHU)  found  interstitially 
in  the  hyalin  matter  of  the  articular  cartilage,  encrusting,  streaking, 
spotting  it ;  or  in  tlie  surface  layers  of  the  bone  exposed  by  detachment 
of  the  cartilage,  in  the  ligaments,  tendon  sheaths,  bursee  ;  also  in  the 
subcutaneous°tissue  round  the  joints  and  in  the  rim  of  the  ear  {to2)hi). 
These  crystals  are  either  disseminated  through  the  connective  tissues 
or  else  form  solid  masses,  which  may  soften  to  the  consistency  of 
mortar,  and  when  the  skin  gives  way  be  mixed  with  pus.  Also  the 
fluid  in  the  joints  contains  the  crystals.  Typical  gout  commences  ni 
the  metacarpo-phalangeal  joints  of  the  great  toes— these  joints  rarely 
escape,  and  are  often  the  only  ones  attacked ;  next  are  joints  of  the 
foot  and  ankle,  then  the  fingers,  wrists,  and  knees ;  rare  joints  to  be 
attacked  are  the  elbow,  shoulder,  hip,  jaw,  and  spine.  But  a  slight 
injury  or  mechanical  disturbance  may  cause  any  joint  to  become 
particularly  involved. 

Gout  is  largely  an  inherited  constitutional  defect,  combined  with 
some  derangement  in  the  metabolism  of  the  individual,  brought 
about  especially  by  alcohol  aud  lead.  Although  gout  is  regarded  as 
one  of  the  causes  of  arthritis  deformans,  it  does  not  necessarily  follow 
that  the  biurate  of  soda  is  the  irritant  which  excites  the  arthritis  ; 
the  deposit  may  be  only  a  by-product  of  the  abnormal  process. 

The  first  attacks  of  gouty  inflammation  of  joints  consist  in  an 
acute  synovial  eff'usion  with  hyperfsmia  and  swelling  of  the  tissues 
around,  including  the  skin.  Such  acute  inflammation  is  often 
relieved  by  lead  and  spirit  lotion,  by  belladonna  extract  in  glycerine, 
or  by  poppy-head  fomentations.  Subacute  inflammations  often 
benefit  by  lithia-water  fomentations,  a  saturated  solution  applied 
on  lint  which  is  kept  wet,  but  is  not  covered  by  oiled  silk  lest  an 
eczema  arise.  For  eczema  and  itching  and  ulceration,  ointments  of 
zinc,  bismuth,  lead,  or  boric  acid  with  vaseline  or  lanolin  are  used. 
Internally,  mercury  pills,  colchicmn  used  with  care,  and  Dover's 
powder  of  opium  and  ipecacuanha  are  suitable  for  the  acute  phases, 
and  for  chronic  cases,  lithia,  piperazin,  or  one  of  the  various  mineral 
waters.  The  diet  is  directed  mainly  to  the  generalimprovement  of 
the  patient,  but  is  not  specially  restricted  as  regards  meat  or  alcohol ; 
the  patient  soon  finds  out  for  himself  and  learns  to  avoid  those 
things  which  do  harm. 

When  a  tophus  ulcerates  and  chalkstoncs  are  exposed,  bathing  in 
hot  water  several  times  a  day  helps  to  dissolve  the  concretions  and 
to  favour  healing.  In  old  people  further  surgical  measures  should 
be  avoided.  In  relatively  young  and  healthy  subjects,  gouty  concre- 
tions, ganglia  and  burste  which  impair  movement  may  be  occasionally 
removed  with  advantage. 

Neuropathic  arthritis  deformans. — iVerve parali/sis  is  followed, 
e.g.,  after  division  of  the  median  or  ulnar  nerve,  in  the  finger,  by 
painful  swellings  of  joints,  roughening  of  the  articular  surfaces  and 
later  by  some  fibrous  adhesions.    Similar  swellings  of  the  hip  or  knee 
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may  follow  spinal-cord  injury  and  compression,  or  the  shoulder  may 
be  affected  in  hemiplegia.  It  is  possible,  however,  that  an  unnoticed 
traumatism  may  give  rise  to  the  inflammation,  for  jomts  do  not 
necessarily  suffer  in  this  way.  Similar  joint  lesions  have  been 
noticed  in  alcoholic  peripheral  neuritis,  and  have  improved  under 
treatment  of  the  neuritis.  _ 

Arthritis  deformans  of  tabes— Charcot's  joint  disease.— it 
is  very  likely  the  case  that  the  arthritis  is  started  by  slight  injuries, 
for  joint  lesions  occur  in  perhaps  not  more  than  10  per  cent,  of  aU 
cases  of  tabes.    Also  only  one  joint  may  be  affected,  or  one  chiefly 
and  others  not  markedly,  or  the  joint  affections  may  be  symmetrical. 
It  is  therefore  difficult  to  understand  the  connection  with  the  nerve 
lesion,  except  by  a  chance  injury,  or  the  mechanical  influences  which 
induce  osteo-arthritis  (see  p.  355).   The  joint  movement  may  be  some- 
what more  excessive  in  consequence  of  the  diminished  sensation, 
and  more  irregular.    Broadly  speaking,  the  arthritis  deformans  of 
tabes  is  similar  to  that  of  osteo-arthritis,  except  that  there  is  mostly 
a  greater  tendency  to  wearing  away,  the  joints  become  looser,  and 
undergo  spontaneous  dislocation.    On  the  other  hand,  enormous  bony 
osteophytes  may  form  around  a  joint  and  fix  it,  even  after  a  period  of 
excessive  mobility.    Within  a  loose  joint  is  oily  synovial  fluid,  hyper- 
trophied  fibrous  and  fatty  folds  of  the  synovial  membrane,  and  loose 
masses  of  bone.    Diverticula  of  the  capsule  may  extend  outwards 
beneath  the  muscles  as  cysts  communicating  with  the  joint. 

Both  men  and  women  are  attacked ;  invariably  in  the  latter  and 
in  the  majority  of  the  former,  the  patients  have  had  some  syphilitic 
aifection.  The  lower  extremity  is  especially  affected,  the  knee, 
hip,  ankle;  also  the  tarsal,  metatarsal,  and  toe-joints.  After  these 
in  order  of  frequency  are  the  shoulder  and  temporo-maxillary  joints, 
whilst  the  elbow,  wrist  and  fingers  generally  escape. 

The  joint  affections  may  occur  quite  early  in  the  disease,  and  only 
on  careful  examination  is  some  early  sign  of  tabes  detected,  such  as 
loss  of  the  patellar  reflex,  the  Argyll  Robertson  pupil,  or  an 
unsteadiness  when  the  feet  are  placed  together  and  the  eyes  are 
closed. 

A  typical  attack  of  Charcot's  disease  at  this  early  stage  consists 
in  an  acute  swelling  of  a  joint,"  without  much  pain,  or  other  signs  of 
inflammation,  and  when  the  swelling  subsides  preternatural  mobility 
and  grating  between  the  joint  surfaces.  At  a  later  stage  the 
ataxic  symptoms  become  more  definite.  Then  the  aff"ected  joint 
is  excessively  loose,  yet  painless ;  the  knee  may  show  lateral  move- 
ment through  30  to  40  degrees,  with  loud  grating,  much  fluid 
separating  the  surfaces,  or  spontaneous  dislocation.  A  remarkable 
quiet  absorption  may  occur,  the  head  and  upper  third  of  the 
humerus  may  disappear  by  absorption  almost  unnoticed  until  the 
condition  resembles  an  excised  shoulder.  The  feet  have  shrunken 
80  as  to  look  like  those  of  a  Chinese  lady,  owing  to  the  atrophy  of 


PLATE  III. 


Skiagram  of  Gliarcnl's  disnase  of  the.  Iiip-joint.    Tlio  extensive  clc,?t.niction  of  the  head 
atul  neck  of  tlie  fenuir  is  well  shown.    (Taken  by  Dr.  Hngli  Walshaiu.) 

[  To  face  p.  358. 
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the  tarsus  and  metatarsus ;  or  around  a  joint  there  is  excessive 
lipping,  the  head  of  the  femur  becomes  mushroom-shaped,  the  aceta- 
bulum flattened,  and  irregular  masses  of  compact,  and  even  ivory- 
like bone  may  be  seen,  as  in  osteo- arthritis.  In  consequence  of  disuse 
bones  and  muscles  undergo  atrophy  and  spontaneous  fractures  occur. 

Treatment. — During  the  acute  attack  the  joints  are  kept  at  rest 
with  extensions  to  prevent  dislocations,  covered  by  evaporating 
lotion,  and  pain  is  relieved  by  opium  or  phenacetin.  Between  the 
attacks  active  use  should  be  encouraged  to  prevent  the  atrophy  of 
bone  and  muscle  mentioned  above.  When  a  single  joint  has  been 
attacked,  it  has  been  washed  out,  loose  bodies  removed,  fatty  and 
fibrous  masses  growing  from  the  synovial  membrane  excised,  or  the 
joint  surfaces  trimmed  to  allow  of  the  joint  being  fixed  in  a  good 
position.  After  this  the  progress  of  the  ataxia  may  be  checked  for 
a  time. 

Arthritis  deformans  of  syringe -my elia — Gliomatous  arthro- 
pathy.— The  disease  of  the  spinal  cord,  which  some  have  regarded 
as  being  due  to  an  increase  of  neuroglia  with  secondary  degeneration, 
others  to  a  central  myelitis  and  softening,  is  situated  mainly  in  the 
cervical  and  upper  dorsal  region  of  the  cord,  and  it  is  the  joints  of 
the  upper  extremity  which  ai-e  nearly  always  attacked,  and  then 
generally  on  one  side,  not  symmetrically.  It  generally  occurs  in 
males,  presumably  because  of  the  greater  liability  to  injuries  of  the 
upper  limb.  In  syringo-myelia  there  is  analgesia,  loss  of  perception 
as  regards  heat  and  cold,  irregularly  distributed,  and  trophoneuroses 
aflPecting  the  fingers,  the  latter  type  being  known  as  Morvan's  disease. 
There  is  no  ataxia.  Owing  to  the  analgesia  the  patient  may  biu-n 
the  fingers,  but  apart  from  this  pustules  and  whitlows  develop,  the 
nails  fissure  and  crumble,  the  finger-joints  enlarge,  necroses  of 
phalanges  follow,  also  extension  of  suppuration  to  tendon-sheaths 
and  joints,  so  that  the  original  nerve  lesion  becomes  complicated  by 
septic  changes.  A  trophic  theory  is  here  not  necessary ;  the  lesions 
can  be  explained  as  due  to  vaso-motor  changes,  along  with  the 
loss  of  sensation  predisposing  to  slight  injuries.  But  besides 
these  changes  in  the  extremities  and  their  septic  complications, 
there  are  changes  in  the  larger  joints ;  in  80  per  cent,  the  shoulder 
or  elbow  is  involved.  There  is  a  sudden  swelling  of  the  joint; 
ni  the  earliest  stage  there  may  be  pain,  but  later  sensation  is 
diminished.  The  joint  becomes  enormously  enlarged  with  much 
thickening,  which  may  be  confused  with  tuberculosis  or  tumour. 
Examination  by  the  x  rays  shows  a  great  destruction  of  the 
ends  of  tlie  bone,  also  to  some  extent  irregular  exostoses  and 
osteophytes  around  the  edges,  the  one  tending  to  loosening,  the 
other  to  fixation  of  the  joint.  In  the  interior  of  the  joint  is  a  sero- 
fibrmous  fluid  with  irregular  masses  of  synovial  membrane.  Spon- 
taneous fracture  may  occur  and  union  follow  with  excess  of  callus. 
A  spinal  curvature  develops  slowly. 
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Treatment. — Active  surgical  interference  is  called  for  in  the  septic 
complications,  e.r/.,  drainage  of  suppurating  joints. 

Pulmonary  hypertrophic  osteo-arthropathy. — The  connec- 
tion between  clubbed  or  drumstick  finger  ends  and  lung  disease  was 
observed  by  Hippocrates  (Hippocratic  fingers).  But  further  changes 
involving  widely  the  skeleton  have  been  described  of  late  years,  and 
special  information  has  been  obtained  by  examination  with  the  a;- rays. 
Various  pulmonary  affections,  bronchiectasis,  chronic  empyema, 
chronic  phthisis,  and  malignant  disease  of  the  pleiira,  produce 


Fig.  137.— Pulmonary  hypertrophic  osteo-arthiopathy.  thotograph  of  a  man  who 
died  at  the  age  of  21,  having  had  tuberculous  disease  of  the  tibia  at  10,  then  spinal 
caries  and  psoas  abscess,  and  finally  pulmonary  tuberculosis.  (Copied,  by  kind 
permission,  from  Messrs.  Thornburn  and  Westmacott's  paper  in  the  "Transactions 
of  the  Pathological  Society,"  1896.) 

changes  in  the  bones,  whilst  congenital  heart-disease  and  rapid 
pulmonary  tuberculosis  merely  cause  enlargements  of  the  soft  part-s 
from  venous  congestion.  The  affection  has  also  followed  an  attixck 
of  influenza  which  had  left  no  discoverable  pulmonary  lesion.  It 
begins  and  is  most  marked  in  the  hands  and  feet  (Fig.  137),  the 
larger  joints  and  the  spine  being  afterwards  involved.  The  fingers 
are  increased  in  length  and  thickness  by  new  periosteal  bone 
(Fig.  138),  the  terminal  phalanx  being  enlarged;  and  the  nails 
striated,  fibrous,  long,  are  curved  over  towards  the  finger-pulp  like 
a  claw,  and  have  a  clubbed,  drumstick  or  hour-glass  shape.  The 
carpo-metacarpal  joints  are  not  much  affected;  the  wrist-joint  is 
swollen,  and  the  ends  of  the  radius  and  ulna  enlarged  to  a  thickness 
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greater  than  the  upper  part  of  the  forearm.  The  toes,  aukle,  and 
lower  ends  of  the  tibia  and  fibula  are  similarly  affected.  Effusion 
takes  place  in  many  joints,  especially  the  knee,  with  erosion  of 
cartilages.  There  is  a  tendency  to  spinal  kyphosis,  a  curve  forming 
in  the  lower  dorsal  region.  The  new  periosteal  bone  is  at  first 
cancellous,  but  becomes  more  and  more  compact ;  there  is  eccentric 
atrophy,  especially  at  the  ends  of  the  long  bones. 

Mother -of- pearl -dust  periostitis. — Young  mother-of-pearl 
turners,  ages  sixteen  to  twenty,  especially  in  Vienna,  in  small  work- 
shops, six  to  twelve  months  after  commencing  the  work  suffer  from  a 


Fia.  138.— Hand  of  the  patient,  Fig.  137,  to  show  new  periosteal  bone  and  erosions 

of  the  joint-surfaces. 

peculiar  often  multiple  periostitis.  The  attacks  begin  suddenly  M'ith 
acute  periosteal  effusion  about  the  ends  of  the  shafts  of  the  long 
bones,  which  spreads  towards  the  middle  or  may  even  extend  to  the 
epiphyses.  There  are  alternating  remissions  and  exacerbations  ;  the 
swellings,  at  first  soft  or  even  fluctuating,  come  to  be  composed  of 
dense  periosteal  bone.  The  bones  affected  have  been  the  metsicarpals, 
metatarsals,  tarsals,  bones  of  the  forearm  and  arm,  tlie  fibula,  femur, 
scapula,  clavicle,  upper  and  lower  jaw.  Neither  necrosis  nor  spon- 
taneous fractures  are  seen.  No  post-mortem  examinations  have  been 
made.  The  disease  seems  to  be  closely  allied  to  pulmonary  osteo- 
arthropathy, the  dust  inhaled  causing  chronic  pulmonary  inflam- 
mation. 

Osteitis  deformans. — (1)  Osteitis  deformans  of  Sir  J.  Paget. — 
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This  is  a  senile  disease  which  affects  the  skeleton  in  both  men  and 
women,  without  for  a  long  time  being  accompanied  by  any  visceral 


Fig.  139. — Photograph  of  a  skeleton  on  one  of  Sir  James  Paget's  cases  in  the  Museum 
of  the  Royal  College  of  Surgeons.  (Copied  from  his  paper  in  the  "Illustrated 
Medical  News,"  1888  and  1889.) 

disease,  altliougii  at  last  there  is  a  tendency  to  the  development  of 
new  growths. 

Pathology, — The  disease  shows  connections  with  osteomalacia  as 
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regards  absorption  and  bending  of  bone,  with  rickets  or  syphilis  in 
causing  a  chronic  hypertrophic  osteitis  producing  spongy  osteopoi-otic 
bone,  with  arthritis  deformans  in  its  irregular  bone  formations  about 
joints,  and  with  sarcoma  of  bone.  A  very  chronic  inflammatory 
hypertrophy,  both  periosteal  and  central,  causes  a  long  bone  to 
increase  enormously  in  thickness,  with  some  interstitial  growth  in 
length.  The  bone  on  section  appears  uniformly  osteoporotic  or 
spongy,  the  distinction  between  compact  and  cancellous  bone  is  lost 
and  the  medullary  cavity  is  partly  filled  up,  or  in  its  irregular 
cavities  is  a  reddish  material  approaching  myeloid  sarcoma  in 
structvu-e.  With  this  there  is  bending  of  the  shafts  of  the  long 
bones,  of  the  neck  of  the  femur,  and  of  the  spine. 

Symptoms  (Fig.  139). — Attention  is  first  drawn  to  the  disease  by 
the  bending  of  the  limbs  and  the  enlai'gement  of  the  head.  The 
shaft  of  the  femur  bends  forwards  and  outwards,  whilst  it  is  everted 
by  the  sinking  downwards  of  the  neck,  the  knees  are  wide  apart, 
the  tibiae  bend  forwards,  the  shin  is  rounded  and  nodular  ;  the  ankles 
are  together.  The  skull  is  much  enlarged,  not  so  the  face ;  the  head 
bends  forwards  until  the  chin  almost  touches  the  sternum ;  the 
vertebrae  sink  together  and  produce  a  kyphosis.  The  clavicles  are 
enlarged  and  their  curves  increased  ;  the  ribs  fall  in  so  that  the  chest 
cannot  be  expanded,  and  the  patient  becomes  dyspnoeic  ;  the  abdomen 
protrudes.  The  upper  extremity  whilst  enlarging  is  not  so  much 
curved  except  the  forearm,  which  is  bent  backwards  by  resting  on 
the  pronated  hand.  The  spine  in  curving  becomes  much  shortened  ; 
thus  the  arms  hang  lower  than  usual,  and  the  whole  aspect  and  gait 
of  the  patient  has  been  likened  to  that  of  an  anthropoid  ape.  There 
is  muscular  wasting,  but  the  bones  of  the  hands  and  feet  remain 
practically  unaltered,  as  also  do  the  bones  of  the  face. 

The  patient  suffers  chiefly  from  neuralgic  pains,  in  the  later  stages 
from  dyspnoea.  Death  may  ensue  from  pulmonary,  or  heart  and 
kidney  complications  connected  with  atheroma.  But  five  out  of  eight 
cases  described  by  Sir  James  Paget  died  of  malignant  disease, 
sarcoma  in  the  cerebellum,  lympho-sarcoma  in  the  viscera,  multiple 
sarcoma  of  bone  (when  spontaneous  fractures  appear). 

Post  mortem,  the  bones,  whilst  enormously  thickened,  may  be 
cut  through  with  a  knife  or  quite  easily  sawn  through.  The 
calvariura,  for  instance,  is  one  to  two  inches  thick  and  composed  of 
uniformly  spongy,  imperfectly  calcified  bone,  all  distinction  between 
the  diploe  and  the  outer  and  inner  tables  being  lost.  Apart  from 
typical  cases,  the  disease  has  been  noted  in  a  single  bone,  but  then 
seems  rather  to  be  of  the  nature  of  a  diffuse  sarcomatous  growth. 
Sometimes  the  disease  occurs  in  place  of  senile  osteomalacia,  e.g.,  in 
a  woman  aged  88,  and  in  her  daughter  aged  60,  both  suffering  from 
senile  dementia. 

(2)  Osteitis  deformans  of  von  Eec/di7ighausen — Osteitis  fibrosa 
osteoplastica. — This  is  a  rarer  disease,  and  more  irregular  as  regards 
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its  clinical  course,  but  of  interest  because  it  appears  to  be  connected 
with  osteomalacia,  the  osteitis  deformans  of  Paget,  and  sarcoma. 
The  disease  shows,  like  puerperal  osteomalacia,  a  multilocular  cystic 
condition  of  the  marrow,  but  in  addition  fibrous  masses,  cysts,  and 
solitary  or  multiple  masses  of  sarcoma  replace  the  fatty  marrow. 
The  cysts  contain  serous  fluid,  also  pigment  or  recent  blood.  The 
sarcomatous  masses  are  myeloid  or  lympho-sarcoma.  Or  the  bones 
may  be  much  enlarged  by  fibrous,  incompletely-ossified  bone. 

Generally  it  is  the  shafts  of  the  long  bones  whicli  suffer.  In  a 
case  of  Prof.  Virchow's  there  was  a  general  hyperostosis  of  the 
skeleton,  including  the  skull,  with  bending  of  the  femurs  and  the 
right  humerus.  There  was  a  porous  condition  of  other  bones, 
especially  the  upper  ribs.  The  interior  of  the  bones  contained 
cystic  fibrous  material,  in  other  parts  islands  of  fibro-cartilage,  in 
other  parts  again  ivory-like  masses  of  sclerosed  bone. 

Leontiasis  ossea,  see  Upper  jaw. 


III. — New  growths  or  tumoiirs  of  bone. 


Chondromata, 


grow  from 


cartilage 


enchondromata  or  cartilaginous  tumours 

at  least  it  would  seem  best  to  limit  the  term 
chondroma  to  the  tumours  which  grow 
from  cartilage.  Other  tumours  which 
contain  a  cartilage-like  material  are  now 
recognised  to  be  degenerating  sarcomas, 
or  to  belong  to  the  class  of  tumours  of 
variable  composite  structure  described 
under  Endothelioma.  A  chondroma  con- 
sists of  hyalin  cartilage,  having  a  hard, 
nodular  outline,  is  encapsuled,  and 
shows  a  translucent  bluish-grey  section. 
Chondromas  ossify  and  become  exostoses 
(see  below),  or  may  undergo  myxoma- 
tous degeneration. 

A  pure  chondroma  not  ossifying  is  of 
rare  occurrence.  It  is  met  with  on  the 
hands  (Fig.  140),  affecting  the  phalanges 
and  metacarpal  bones,  more  rarely  in  the  feet  and  other  bones.  The 
hands  become  deformed  by  a  number  of  tumours  which  grow  from 
within  the  shaft  of  the  phalanges  and  metacarpals  (enchondrosis),  or 
from  the  surface  (ecchondrosis),  presumably  from  remnants  of  carti- 
lage, from  the  ossification  of  the  shaft  in  cartilage  or  at  the  epiphysis. 
The  result  is  an  increasing  deformity  of  the  hand,  with  pain,  paralysis, 
and  ulceration  of  the  skin  from  involvement  of  nerves. 

Treatment. — As  the  tumours  arc  generally  multiple,  they  are 
usually  left  alone,  unless  one  presses  on  a  nerve,  when  it  may  be 
removed.    Amputation  of  a  finger,  of  part  or  the  whole  of  the  hand, 


Fig.  140. — Cartilaginous  tumours 
ot  tbe  bones  of  the  hand.  (From 
Druitt's  Surgery. ) 
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PLATE  IV. 


Skiagram  of  a  pedunculal,cd  exostosis  springing  from  the  abductor  tubercle  of  the 
femur.    (Tal<en  by  Dr.  Hugh  Walsliam.) 
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may  be  indicated  for  persistent  pain  and  threatened  ascending  neuritis, 
for  ulceration  of  the  skin  and  degeneration  of  the  tumours.  A  single 
growth  may  readily  be  shelled  out  from  the  interior  of  the  phalanx 
in  which  it  is  situated. 

Callus  tumour  is  a  slow  growth  of  an  irregular  cartilaginous  mass 
developing  in  the  position  of  a  fracture,  usually  in  a  rickety  child, 
for  which  amputation  may  be  necessary. 

Osteomata  or  osseous  tumours  grow  from  bone,  being  formed 
in  cartilage  or  in  membrane.  Bony  masses  occur  in  tumours  of  the 
■  soft  parts  by  calcification  and  ossification  in  degenerating  tissues. 

Exostoses  are  tumours  growing  from  the  surface  of  bone,  being 
either  pedunculated  or  sessile  and  circumscribed.  Others  termed 
enostoses  grow  from  within  bone,  and  are  more  diffuse. 

1.  Exostosis  developing  from  cartilage. — This  is  the  most 
common  type,  and  develops  from  a  remnant  of  epiphysial  cartilage 
attached  to  the  diaphysis.  The  origin  of  the  tumour  is  therefore 
in  the  neighbourhood  of  the  epiphysial  line,  although  if  the 
diaphysis  grows  in  length,  the  exostosis  is  found  attached  to  the 
shaft  some  distance  away.  In  this  position  as  it  grows  the  tumour 
becomes  pedunculated,  consists  of  cancellous  bone  covered  by  a  thin 
layer  of  compact  bone,  and  at  the  growing  surface  by  a  cap  of  hyalin 
cartilage.  A  narrow  pedicle  may  undergo  quiet  necrosis  or  be  actually 
fractured,  and  a  tumour  so  detached  has  been  dischai*ged  through 
an  ulcerated  aperture,  or  a  bursal  cavity  may  form  over  the  exostosis 
containing  fibrinous  masses  and  serum,  and  be  a  cause  of  much  pain. 

(a)  The  single  pedunculated  exostosis  occurs  most  often  to  the  inner 
side  of  the  lower  end  of  the  femur,  either  near  or  some  distance 
above  the  epiphysial  line,  according  to  the  subsequent  growth  of  the 
bone ;  it  is  rarer  behind  the  femur,  where  it  may  involve  the  popliteal 
artery,  and  in  other  bones,  the  upper  end  of  the  tibia,  or  humerus, 
etc.    It  is  shown  in  the  skiagram,  Plate  IV. 

Treatment. — The  exostosis  is  easily  removed,  being  cut  off  by  a 
chisel  level  with  the  shaft,  taking  care  to  remove  all  the  cartilage,  and 
in  operating  near  the  knee  to  flex  the  joint  so  as  to  draw  down  the 
synovial  membrane  lest  it  be  injured. 

A  small  exostosis,  generally  covered  with  periosteum,  grows  from 
the  ungual  phalanx  nearly  always  of  the  great  toe,  it  is  presumed 
from  a  remnant  of  cartilage  (see  Siobum,gual  exostosis). 

{b)  Multiple  exostoses  grow  from  the  epiphysial  ends  of  bone  like 
the  above,  but  tend  to  be  more  sessile,  are  generally  symmetrical, 
afFectmg  many  bones,  and  cause  deformities  resembling  rickets. 
Some  have  considered  them  to  be  a  rickety  complication  ;  against 
this  is  the  fact  that  they  are  sometimes  hereditary.  Multiple 
sarcomata  have  supervened.  They  are  generally  left  alone  unless 
any  one  tumour  is  especially  painful.  Care  must  be  taken  that  the 
skin-wound  heals,  or  a  troublesome  necrosis  may  result. 

2.  Exostosis  arising  in  a  tendon. — An  exostosis  in  some  cases 
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arises  by  ossification  of  a  tendon,  as  if  by  an  extension  of  the  ridge 
into  which  the  tendon  is  inserted,  the  insertion  of  the  adductor 
magnus  into  the  tubercle  just  above  the  inner  condyle  of  the  femur, 
the  insertion  of  the  pectoralis  major  into  the  external  bicipital  ridge 
of  the  humerus  (Plate  V.),  the  insertion  of  the  deltoid.  This  may 
follow  injury  or  strain. 

3.  Exostosis  in  membrane.— (a)  The  single  exostosis  growing 
from  the  surface  of  the  skull  is  usually  seen  on  the  frontal  bone. 
These  tumours  are  generally  sessile  and  lenticular  in  shape,  of 
densely-compact  bone,  usually  without  Haversian  systems.  They 
are  firmly  attached  to  the  skull,  and  the  scalp  moves  freely  over 
them ;  they  grow  slowly,  and  sometimes  extend  inwards  as  well  as 
outwards  and  irritate  the  dura  mater ;  otherwise  there  is  an  absence 
of  pain  and  no  history  of  injury.  Treatment. — Removal  if  growing 
or  any  signs  of  pressing  on  the  dura.  Rapidly-revolving  drills  and 
saws  are  required;  the  skull  has  been  fractured  in  attempts  to  remove 
them  by  hammering  a  chisel. 

{b)  An  exostosis  grows  in  the  auditory  meatus  from  the  petrous 
bone,  and  has  been  attributed  to  the  irritation  of  sea-water  in  bathing 
(see  Au/ral  exostosis). 

(c)  An  exostosis  grows  from  the  orbital  plate  of  the  frontal  bone 
or  in  the  frontal  sinus,  and  displaces  the  eye  forwards  and  outwards. 
As  it  grows  the  exostosis  becomes  more  and  more  lobulated.  By 
retaining  discharges  a  frontal  sinus  empyema  and  necrosis  may 
occur;  by  pressure  on  the  eye,  corneal  ulceration  and  panophthalmitis 
or  optic  atrophy  may  be  produced.  Treatment. — Exploration  and 
removal  as  early  as  possible  (see  Incision  of  frontal  sinus). 

(d)  Diffuse  exostosis  and  enostoSis  connected  with  bones  of  the  face. 
They  are  composed  of  finely  cancellated  bone,  more  compact  than 
the  cancellous  exostoses,  less  compact  than  the  ivory  ones.  Some 
are  more  vascular  than  bone,  others  less  so.  A  symmetrical  mass 
growing  on  either  side  of  the  nasal  bones  is  common  in  West  African 
negroes,  and  is  called  Henpuye.  A  mass  may  grow  in  the  antrum 
and  occlude  the  nose  on  one  or  both  sides,  or  push  up  the  orbit  and 
displace  the  eye,  or  form  nodular  masses  deforming  the  upper  or 
lower  jaw  (see  Leontiasis  ossea).  These  masses  are  distinguished 
from  sarcoma  by  their  slow  growth,  by  their  hard,  nodular  sui-face, 
and  by  not  involving  the  soft  parts.  Pain  may  be  caused,  how- 
ever, by  pressure  on  the  fifth  nerve  ends.  Treatment.— The  superior 
maxillary  bone  may  be  removed  in  part  or  wholly. 

Odontomata  or  tumours  connected  with  the  teeth,  see  Diseases  of 
Teeth. 

Fibromata  or  fibrous  tumours  grow  from  the  outer  layer 
of  the  periosteum,  but  are  very  rare,  except  as  an  epulis  from 
the  periosteum  of  the  jaw  underneath  the  gum,  or  as  a  naso- 
pharyngeal polypus.  Fibrous  masses  grow  in  joints  from  the  synovial 
membrane. 
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Lipomata  or  fatty  tumours  grow  from  the  outer  layer  of  the 
periosteum,  but  arc  very  rare.  Lipoma  arboresceus  is  a  lobulated 
tibro-fatty  mass  growing  from  the  cuds  of  the  bone  in  cases  of 
arthritis  deformans. 

Malignant  disease  of  bone. — Malignant  disease  of  bone  may 
occur  either  primarily,  or  secondarily  by  metastasis  or  by  invasion. 
Primary  growths  are  usually  single,  but  exceptionally  multiple  from 
the  beginning ;  secondary  growths  are  generally  multiple,  but  excep- 
tionally a  single  metastatic  growth  may 
be  observed.  The  primary  growths 
are  always  sarcomatous;  the  secondary 
growths  may  be  either  sarcomatous 
or  carcinomatous.  Besides  actual 
tumours,  malignant  disease  promotes 
changes  in  the  osseous  system  of  a  wide- 
spread nature,  having  resemblances  to 
osteomalacia  and  osteitis  deformans. 

Primary  sarcoma  of  bone. — This 
may  be  periosteal  or  endosteal  in  origin. 
The  periosteal  sarcoma  is  usually  a 
round-,  spindle-  or  mixed-celled  sar- 
coma, the  endosteal,  especially  a  mye- 
loid sarcoma,  less  often  a  round-  or 
spindle-celled.  Rare  endosteal  tumours 
are  small-celled  myelomas  or  lympho- 
sarcomas of  bone  and  endothelioma  (see 
also  Twnours). 

(a)  Periosteal  sarcomas  spring  from 
the  deeper  layers  of  the  periosteum  ; 
a  rare  growth  from  the  outer  layers  has  been  termed  a  parosteal 
sarcoma.  They  rapidly  invade  the  bone  beneath  and  the  soft  parts 
around,  spread  out  into  muscles  and  along  inter-muscular  planes, 
enter  the  veins  and  grow  along  their  lumen,  invade  the  lymphatic 
glands  corresponding  to  the  part,  and  by  means  of  both  the  venous 
and  lymphatic  stream  reach  the  blood.  Then  metastases  appear, 
especially  small,  scattered  nodules  on  the  surface  of  the  lungs,  with 
a  blood-stained  exudation  into  the  pleura.  Meanwhile,  if  superficial, 
the  primary  growth  may  fungate,  or  some  calcification  and  ossifica- 
tion takes  place,  spiculse  forming  at  right  angles  to  the  axis  of  the 
bone;  spontaneous  fracture  occurs.  They  may  develop  anywhere, 
the  lower  third  of  the  femur  being  the  commonest  seat  (Fig.  141). 

hymptoms.~ln  a  typical  case  of  periosteal  sarcoma,  a  rapidly- 
growing  tumour  is  observed  connected  with  the  bone,  not  usually 
painful  nor  attended  with  signs  of  local  inflammation  or  general 
lever,  ihe  swelling  is  soft,  semi-fluctuating,  or  doughy  in  consis- 
tence, or  hard  in  some  parts  and  soft  in  others.  Over  the  surface 
may  appear  tortuous  veins,  and  the  lymphatic  glands  connected  with 


Fig.  141. 
femur. 


-Periosteal  sarcoma  of 
(St.  Bartholomew's 


Hospital  Museum.) 
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and  strength  before  definite  signs  ot  cachexia  set  m.    The  history 

Jjiagnosis.        p  history  is  negative  and 

gummatous  periostitis,  but  even  wueu  "L^^^^l  °  o-nmrna 

fyphilitic  remedies  fail,  yet  an  exploration  may  reveal  a  gumma 
•A.         fV,P  n>,Vpd  eve  or  on  microscopic  examination.    It  must 
:i'o"be  diltng^^^^^^^^         inflammator/periostitis  set  up  by  an 
fnUuT     tI  s  -  when  the  sarcoma  grows  rapidly   or  is 

attrded  by  local  inflammation  and  a  rise  of  temperature.-  Indeed, 
^ipp^^^^^^^^^   with  necrosis  may  occur  in  connection  with  sarcoma. 

Pr.L.-This  is  the  worst  possible  in  all  true  cases  of  perios- 
teal sarcoma.    No  case  appears  ever  to  be  cured. 

^Treatoen^.— Amputation  as  far  as  possible  above  the  growtn 

with  elSL  of  lymphatic  ^^^^^^.'^^^^^^^^^^^^ 
lower  end  of  the  femur  an  amputation  through  the  ^PP^^yJ"^^;j 
hZ  LL  with  excision  of  the  glands,  in  the  grom,  may  possibly  pro- 
?  n'g^Tfe  r  a^ar  or  a  year'and  a  half  after  w^ichjhe  first  .^^^ 
of  metastases  may  be  a  blood-stained  pleural  f^'^^-J^f^^^' 
that  as  an  amputation  does  not  cure  nor  materially  piolong  hte 
Imputation  may  be  delayed  in  any  case  where  gumma  or  chronic 
periostitis  is  still  a  possible  diagnosis 

(b)  Endosteal  sarcomas  are  of  much  slower  growth,  and  a  vexy 
much  more  favourable  kind  for  treatment. 

(i.)  Myeloid  sarcoma,  or  giant-celled  myeloma,  is  f 
duent  endosteal  tumour.    Its  growth  is  slow,  and       ^^J^^  ^ 
year  or  more  before  it  extends  beyond  ^^^^  „ 
boring  pain  may  be  caused,  then  a  more  or  less  unifoim  swelling 
g  Sly  of  the  articular  end  of  a  long  bone,  the  ^-^^2:loZ 
having  the  resistance  of  bone,  later  yielding  and  '^^^^^'^eTZ 
in  places,  and  the  thinned-out  shell  of  bone  ^-^^^^^^Sle^ 
to  a  pecuhar  sensation  when  the  tumour  is  P/Pf  ^^^^^^ 
shell  crackling  a  sign  much  more  often  talked  of  than  met  witn. 
tvinTperf^^^^^^^^^    'the  shell  of  bone,  the  tumour  mcreases  rapidly, 
softens,  and  often  pulsates.  .  ,  ^ 

Myeloid  sarcoma  occurs  most  frequen  ly  m  the  lowe  e  d  o  tn 
femur  and  in  the  upper  end  of  the  tibia  (Plate  VI.),        also  m  the 
cancellous  ends  of  other  long  bones.    It         °XotUon  s 
lower  and  upper  jaw,  clavicle,  pelvis,  and  m  other  shoit  bones. 
The  dia,Zsis\.^  chiefly  to  be  rnade  from  chronic  c^^^^^^^ 

myelitis  in  the  early  stages,  and  ^^-^^V'-^^^^'y^^Vd  .dn^vxistd  by 
pulsates.    From  central  osteomyelitis  it  must  be  ^  ^tmgmsh^^^^^^ 

exploration  when  the  characteristic  ^PP^f ^^'^ VidT  fane^^^^^^^ 
is  met  with  (see  p.  133).    It  is  likely  to  be  confused  ^^^h  aneiuysm 
vhen  growing  in  the  line  of  the  iliac  and  femoral  arte nes  fiom  the 
pelvL.'and  from  the  upper  or  lower  end  of  the  femur.    In  the  upper 
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Eiulostcal  niyeluid  sarcoma  in  the  liwul  (if  the  iihi.-i. 

Ih:  lliigi,  Wiilsliam.) 


(From  a  skiagram  taken  by 
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end  of  the  tibia  extending  out  into  the  calf  vascular  tumours  have 
been  met  with,  called  aneurysms  of  bone,  but  on  examination  some 
tumour  substance  has  usually  been  found. 

The  prognosis  is  very  good  if  the  growth  be  removed  completely. 
Metastasis  is  much  delayed,  only  taking  place  after  two  years  or  more. 

Treatment.^The  tumour  must  be  scooped  out,  the  wall  thoroughly 
scraped,  or  the  cautery  applied  ;  then  the  shell  is  crushed  inwards, 
and  the  remainder  of  the  cavity  filled  ^ith  gauze.  When  the 
growth  has  extended  and  destroyed  the  shell  of  bone  a  suitable 
excision  is  performed,  according  to  the  position  of  the  growth. 
When  the  disease  has  spread  beyond  the  bone  to  the.  soft  parts  or 
threatens  to  fuugate,  then  an  amputation  is  necessary  through  the 
limb  just  above  the  growth.  The  result  is  very  favourable,  no 
recurrence  taking  place  if  the  primary  growth  is  freely  removed. 

(ii.)  Chondro-,  osteo-  and  cystic  sarcomas,  not  myeloid,  are  usually 
endosteal,  round-  and  spindle-celled  sarcomas.  They  are  more 
malignant  than  myeloids,  but  more  favourable  for  operation  than 
true  periosteal  growths. 

(iii.)  Small-round -celled  sarcoma  or  myeloma. — Lympho-sarcoma  of 
bone  is  an  endosteal  growth  which  has  appeared  occasionally  in  one 
of  two  forms  : 

{a)  A  single  local  tumour  grows  in  the  marrow  and  enlarges  the 
bone  slowly  until  a  spontaneous  fracture  occurs.  On  exploration,  a 
greyish-white  tumour,  solid  or  with  cysts,  is  found,  having  under 
the  microscope  the  structure  of  a  small-rouud-celled  sarcoma  (see 
also  Ghloroma,  p.  137). 

_  (6)  A  multiple  or  diffuse  tumour  formation  occurs  in  the  skeleton, 
with  new  growths  in  the  spleen  and  in  lymphatic  glands  not  specially 
connected  with  the  tumour,  whilst  the  urine  is  milky  from  the 
albumose  of  Bence  Jones.  According  to  Dr.  Bradshaw,  the  bones 
most  affected  are  those  of  the  thorax,  vertebra3,  sternum,  and  ribs 
As  compared  with  osteomalacia,  the  disease  is  commonest  in  men  • 
the  skeleton  is  brittle,  but  does  not  bend ;  the  composition  of  the 
bones  IS  not  altered  by  absorption  of  calcareous  matter,  but  fractures 
occur  simply  on  account  of  the  absorption  by  the  tumours,  the  bone 
becoming  so  thin  that  it  can  be  cut  through  with  a  knife  The 
tumours  consist  of  small-round-celled  masses,  which  may -become  cystic, 
but  there  is  not  a  formation  of  fibrous  tissue  as  in  osteomalacia  The 
new  growth  fills  the  medullary  canal  and  absorbs  bone,  and  the  same 
growth  18  found  in  the  spleen  and  lymphatic  glands.  The  patient 
gradual^  becomes  exhausted  with  dyspnoea  and  marked  vomiting, 
ihe  milky  urine,  containing  albumose,  is  of  diagnostic  importance  at 
an  early  s  age.  The  disease  has  lasted  as  long  as  six  years  after 
the  first  albumosuria. 

(IV.)  Endothelioma  has  been  suggested  as  an  explanation  of  some 
rare  endosteal  tumours  of  bone,  which  have  been  called  from  their 
arrangement  alveolar  sarcoma;  or  from  their  large  epithelioid  cells, 
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primary  carcinoma  of  bone;  or  from  containing  hyalin  material, 
chondromata ;  or  from  becoming  cystic,  cysts  of  bone.  When  such 
tumours  are  vascular  and  pulsating,  a  possible  explanation  is 
afforded  of  the  so-called  aneurysms  of  bone  in  which  myeloid  sar- 
coma material  has  not  been  found  in  the  walls ;  also  of  thyroid- 
gland-like  tumours.  The  tumours  thus  referred  to  have  occurred 
in  the  bones  above  and  below  the  knee. 

Secondary  malignant  disease  of  bone. — Both  carcinoma  and 
sarcoma  cause  metastatic  growths  in  bone.    Carcinoma  is  never  a 
primary  growth,  but  is  always  secondary.    Squamous-celled  car- 
cinoma may  spread  by  extension  in  the  case  of  an  epitheliomatous 
ulcer  of  the  leg,  or  to  the  jaw  from  the  lip.   It  is  but  a  rare  cause  of 
metastatic  growths  which  may  then  be  single.    One  of  the  scapula  was 
secondary  to  epithelioma  of  the  oesophagus.    It  is  mostly  spheroidal- 
celled  carcinoma  which  infects  bone  by  metastatic  growths,  especially 
from  the  breast,  less  often  from  the  thyroid  gland,  and  rarer  still  from 
the  prostate.    Columnar-celled  carcinoma  of  the  rectum  or  intestine 
may  occasionally  give  rise  to  a  metastatic  growth  in  a  bone.  Sar- 
coma appears  also  secondarily,  whether  primary  in  the  soft  parts  or 
in  bone  itself.    Melanotic  sarcoma  starting  in  the  skin  or  orbit  may 
develop  metastases  in  the  spine  or  pelvis.     The  bones  especially 
affected  by  metastases  from  cancer  of  the  breast,  are  the  vertebrae, 
femur,  humerus,  ribs,  pelvis,  sternum.     The  skull  is  especially 
affected  by  thyroid  metastases.    At  first  the  cancer  cells  may  tend 
to  new  periosteal  bone  formation,  probably  by  setting  up  some  venous 
obstruction  (see  p.  297),  but  the  later  result  is  softening  of  bone 
or  cancerous  osteomalacia,  bending,  and  fractures.    A  short  bone  like 
the  sternum  may  show  no  external  tumour,  yet  be  soft  and  easily 
cut  with  a  knife.    Then  its  interior  will  on  microscopic  examination 
show  the  structure  of  the  primary  growth,  e.g.,  of  the  breast. 

Treatment. — When  epithelioma  has  spread  to  bone  a  wide  removal 
is  necessary,  seeing  that  on  reaching  the  medullary  cavity  the  growth 
quickly  extends  along  it.  This  may  call  for  removal  of  all  the  bone, 
amputation  of  the  leg,  excision  of  the  lower  jaw.  If  only  the  surface 
is  involved  a  free  gouging  away  until  healthy  bone  is  reached  may 
suffice.  Rarely  in  other  cases  is  any  surgical  measure  indicated, 
the  patient  being  treated  medically  in  bed.  Fractures  are  treated 
as  if  they  were  traumatic,  and  partial  or  even  firm  bony  union  some- 
times occurs,  altliough  non-union  is  the  rule.  Metastases  in  the  liver 
or  lungs  being  absent,  the  removal  of  a  single  metastasis  in  a  bone 
may  prolong  life ;  indeed,  this  has  been  done  without  the  primary 
tumour  being  discovered. 

Cysts  in  bone. — Some  of  those  described  as  such  would  be  now 
recognised  as  due  to  quiet  central  osteomyelitis.  The  blood  cysts  are 
probably  in  all  cases  degenerating  sarcomata.  Dermoid  cysts  are 
occasionally  found  in  the  line  of  sutures  of  the  skull. 

Cysts  of  the  jaw  are  considered  under  Diseases  of  the  Jaws, 
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Hydatid  cysts  affect  the  diaphyses  of  the  long  bones,  converting 
the  shaft  into  a  spindle-shaped  thin-walled  tube,  which  undergoes 
spontaneous  fracture.  The  periosteum  is  not  involved.  The 
fractures  do  not  unite.  The  epiphysial  ends  are  excavated,  and  tlie 
hydatids  may  burst  into  joints,  but  do  not  seem  to  grow  primarily 
there.  The  hydatid  cysts  have  no  adventitious  sac,  but  occur  in 
grape-like  masses  of  daughter  cysts  without  a  mother  cyst  (Fig.  63,  9). 
Suppuration  may  complicate  the  disease  by  which  the  hydatids  are 
killed  and  then  discharged  from  the  abscess,  but  the  patient  sufiers 
from  septic  absorption  and  may  die  from  pytemia. 

The  skull,  vertebrte,  pelvis,  humerus,  femur  and  bones  of  the  leg 
and  forearm  are  most  commonly  affected.  It  is  diflBcult  to  under- 
stand how,  but  hydatids  have  many  times  developed  after  injury  to  a 
bone,  after  an  ordinary  traumatic  fracture  which  united  well,  after  a 
well-marked  blow  on  the  bone,  and  in  one  case  after  a  charge  of  shot 
had  entered  the  ann. 

Treatment. — An  early  free  incision  is  made,  the  cavity  cleared 
out  and  stuffed  with  gauze.  Amputation  should  be  reserved  for 
extensive  suppuration. 

Aneurysms  of  bone. — It  is  doubtful  whether  aneurysm  in  bone 
occurs.  The  degeneration  of  myeloid  sarcomas,  of  thyroid  metastases, 
possibly  of  endotheliomas,  is  generally  held  to  account  for  the  cases 
which  have  been  so  described. 

Sarcoma  of  joints.— Pm?iary  sarcoma  of  joints  is  a  very  rare 
disease,  which  has  been  met  with  in  the  knee,  also  in  the  ankle, 
under  two  forms,  (a)  A  localised  lobulated  mass  growing  froni 
the  synovial  membrane  not  causing  haimorrhage,  and  recognised  by 
palpation  as  a  soft  synovial  outgrowth.  Microscopically,  the 
characters  are  perhaps  those  of  endothelioma.  It  can  be  removed 
by  local  excision,  and  has  not  recurred.  (6)  A  diffuse  sarcomatous 
degeneration  in  the  synovial  membrane,  also  not  accompanied  by 
h£emorrhage,  and  indistinguishable  in  its  early  stages  from  tubercle 
1  ossibly  It  may  be  treated  by  arthrectomy,  but  any  sign  of  rapid 
growth  or  of  recurrence  must  be  immediately  counteracted  bv 
amputation. 

Secondary  sarcoma  of  a  joint  is  generally  the  extension  into  the 
jomt  of  a  myeloid  sarcoma.  When  the  joint  becomes  distended  by 
aebns  of  the  tumour  and  blood,  and  sarcomatous  masses  fungate  into 
It,  amputation  above  is  indicated. 


DISEASES  OF  MUSCLES  AND  TENDONS. 
Atrophy  of  muscle.  — ^iro^M/  from  loss  of  nerve  control. 
Whether  from  compression  or  division  of  a  nerve,"  a  muscle  wiistes 
by  Its  hbres  becoming  smaller  in  diameter,  with  an  increase  of 
nitermuscular  fibrous  tissue.  Very  late  the  longitudinal  striations 
aie  lost,  and  the  fibres  ultimately  disappear,  leaving  scar  tissue 
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with  or  without  brownish  pigment.  The  muscle  has  lost  its  tonus, 
is  atonic,  flabby;  it  wastes  in  bulk  from  a  shrinkage  of  its 
individual  fibres,  and  if  sensory  nerves  are  still  connected  with  it 
the  interstitial  myositis  may  make  the  muscles  tender.  There  is  a 
loss  of  irritability  to  the  interrupted  current ;  at  first  an  increase, 
then  slowly  a  decrease,  of  irritability  to  the  constant  current,  but 
the  muscle  may  still  respond  after  a  year  or  two.  Also  the  reaction 
of  degeneration  appears.  Surgical  treatment  is  chiefly  concerned 
with  the  uniting  of  the  nerve. 

Muscular  atrophy  in  joint  disease.— Inflammation,  acute  or 
chronic  tending  to  limit  the  use  of  the  joint,  is  attended  by  rapid 
muscullr  wasting,  a  shrinkage  in  the  diameter  of  the  muscular 
fibres  and  also  an  interstitial  inflammation.  There  is  an  increase  of 
tendon  reflex  and  of  irritability  to  touch  (myotatic  irritability, 
fibrillar  twitchings).  The  muscles  chiefly  aff-ected  are  those  which 
extend  the  diseased  joints,  the  quadriceps  as  extending  the  knee ; 
the  calf  muscles,  the  ankle  ;  the  glutei,  the  hip  ;  the  extensors  of  the 
forearm,  the  wrist;  the  biceps,  the  elbow ;  the  deltoid,  the  shoulder; 
the  interossei,  the  finger-joints.  Wasting  is  observed  withm  a  week 
or  ten  days;  in  an  acute  case  it  progresses  for  two  or  three  weeks, 
and  then  becomes  stationary. 

The  treatment  is  that  of  the  joint  concerned,  followed  by  massage 
and  passive  and  active  exercises.    In  order  to  favour  the  recovery 
of  a  paralysed  muscle,  the  muscle  should  be  relaxed  as  much  as 
possible  and  massaged.    Splints  may  be  required  to  prevent  over- 
stretching of  the  extensors  and  contracture  of  the  flexors. 
For  other  muscular  atrophies  see  a  work  on  Medicine. 
Hypertrophy  of  muscle.— Hypertrophy  of  voluntary  muscles 
■  of  a  true  character  is  seen  in  athletes,  also  in  some  slight  and  early 
cases  of  acromegaly,  also  in  the  arm  or  leg  when  the  opposite  limb  is 
useless.    Hypertrophy  of  unstriped  muscular  tissue  partly  mixed 
with  fibrous  tissue  occurs  in  the  intestinal  wall  and  the  coat  of  the 
bladder  in  order  to  overcome  obstruction.    The  muscles  of  the  calf 
are  much  enlarged  by  fat  formation  in  the  connective  tissue  of  the 
perimysium  in  pseudo-hypertrophic  paralysis.     (See  a  work  on 

Medicine.)  .  .  ..  „ 

Inflammation  of  muscle  or  myositis.-Myositis  may  be 

traumatic  in  origin,  a  sprain  or  partial  rupture  with  ^f^^^^^^^^^ 
of  blood  (see  Injuries  of  Muscle),  and  may  end  m  contracture  (see 

Supr^ative  myositis  may  follow  an  injury  or  ruptuie,  oi  be 
pyajmic  (see  Glanders,  p.  101).  A  swelling,  soon  forming  an  abscess, 
Skes  the  shape  of  the  whole  muscle,  e.g.,  the  pectoral,  or  may  be 
limited  by  tendinous  intersections,  as  in  the  case  of  the  rectus 
abdominis.  A  free  incision  parallel  to  the  axis  of  the  fibres  is  neces- 
sary. Pressure  from  a  splint  may  cause  an  open  sore,  followed  by 
myositid  and  contracture. 
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Rheumatic  myositis  is  generally  traced  to  a  chill,  causing  the 
affected  muscle  to  be  tender  and  stiff.  Superficial  and  exposed 
muscles  are  most  likely  to  suffer.  Treatment. — liest,  salicylate  of 
soda  internally,  and  belladonna  extract  locally. 

Tuhermlous  myositis. — The  muscles  may  become  affected  by 
extension  from  tuberculous  bones  and  joints  ;  e.g.,  the  psoas  muscle, 
in  the  case  of  spinal  caries. 

Syphilitic  myositis  appears  either  as  a  syphilitic  induration  leading 
to  contracture,  or  as  a  gumma  tending  to  soften,  both  in  congenital 
and  acquired  syphilis.  The  localised  swelling  in  the  sterno-mastoid 
of  infants,  which  leads  to  wryneck,  though  in  most  cases  due  to 
rupture,  may  be  the  result  of  syphilis. 

Muscular  spasms  and  cramp. — There  is  not  only  loss  of  volun- 
tary movement  and  excess  of  involuntary  and  irregular  action,  but  as 
long  as  the  sensory  nerves  are  intact  pain,  which  may  be  excessive. 

Writer's  cramp  or  scrivener's  palsy  is  the  best  known  of  a 
number  of  conditions  connected  with  the  over-use  of  muscles  in 
various  occupations,  especially  when  the  muscles  generally  are  weak. 
Treatment. — Exercise  of  all  the  muscles,  including  those  subject  to 
cramp,  whilst  avoiding  for  a  while  the  particular  movement  which 
causes  the  cramp,  then  resuming  this  latter  whilst  keeping  up  general 
muscular  exercise. 

Seflex  spasm  may  be  set  up  by  some  source  of  irritation,  such 
as  a  bullet,  a  carious  tooth,  enlarged  glands.  When  affecting  the 
facial  muscles  and  causing  great  pain  it  is  known  as  histrionic  spasm. 
Unstriped  muscle  is  affected,  especially  when  peristaltic  movements 
are  obstructed,  as  in  intestinal,  biliary,  or  renal  colic.  Removal  of 
the  cause  is  the  necessary  treatment. 

Aches,  stiffness,  loss  of  poiver,  rigidity  of  muscles  ocGur  in  ansdmic 
patients,  in  legs  congested  by  varicose  veins,  in  patients  suffering 
from  some  arterial  obstruction,  also  from  cold  and  exhaustion  as  in 
bathing,  which  latter  renders  the  person  at  once  helpless,  so  that  he 
may  drown  even  in  shallow  water  unless  rescued. 

Contracture  of  muscles. — A  single  muscle,  or  a  group  of 
muscles  having  the  same  function,  or  all  the  muscles  of  a  limb,  may 
undergo  contracture,  either  as  the  result  of  an  inflammation  in  the 
muscle  itself  or  following  upon  paralysis.  The  result  in  either  case 
IS  that  the  muscle  fibres  are  replaced  to  a  variable  extent  by  scar 
tissue,  which  shortens  the  muscle,  draws  on  its  tendon,  and  also 
mvolves  surrounding  aponeuroses  in  the  process,  and  ends  in  defor- 
mities of  joints  or  of  the  whole  limb.  The  muscle  or  muscles  affected 
have  lost  their  active  movement,  appear  shrunken  and  hard,  and 
may  show  the  reaction  of  degeneration,  whilst  the  tendon  forms  a 
tight  band,  resisting  a  restoration  of  the  deformity  • 

Treatment. — In  early  stages  massage  is  employed,  whilst  the 
paralysed  muscles  are  relaxed  as  much  as  possible  to  prevent  them 
from  stretching,  and  thus  much  power  may  be  regained.    If  tlierc  is 
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no  improvement,  then  nerve  anastomosis  is  undertaken  in  suitable 
cases,  or  else  muscle  transplantation.  Failing  these,  the  deformity 
may  be  prevented  by  fixing  the  limb  in  splints  and  applying  exten- 
sion to  resist  the  shortening ;  also  by  massage  and  gentle  passive 
movements  or  stretching  in  the  direction  opposite  to  the  contracture. 
When  the  contracture  has  become  definite,  division  of  the  tendon,  or 
its  lengthening  is  required. 

Flaccid  paralysed  muscle. — As  a  result  of  the  action  of  the  group 
of  muscles  opposed  to  the  paralysed  group,  contracture  does  not 
take  place,  but  the  flaccid  paralysed  muscle  is  unduly  stretched. 

Treatment.  The  tendon  of  the  paralysed  muscle  may  be  shortened, 

or  tendons  of  still  active  muscle  may  be  transferred  by  implantation 
into  the  paralysed  one. 

Volkmann's  contracture  the  result  of  ischmmia  and  interstitial 
myositis. — Venous  congestion  of  a  limb,  whether  as  the  result  of 
excessively  tight  bandaging,  the  swelling  of  the  limb  under  a  plaster- 
of-Paris  bandage,  the  use  of  Esmarch's  bandage  favouring  embolism 
or  thrombosis  of  large  vessels,  as  the  axillary  or  femoral  artery,  or 
as  the  result  of  severe  cold,  may  set  up  acute  interstitial  myositis, 
followed  by  contracture  and  rigidity  of  the  muscles.    The  onset  is 
rapid,  within  twelve  hours  in  severe  cases,  and  is  attended  with  loss 
of  voluntary  movement  and  venous  congestion  of  the  fingers  or  toes. 
Pain  is  rarely  felt  at  first,  hence  there  may  be  delay  in  noticing 
the  condition,  but  when  the  bandages  are  removed  the  forearm  is 
found  hard  and  very  tender.    The  fingers  become  flexed,  the  wrist 
and  metacarpo-phalangeal  joints  extended,  the  interphalangeal  joints 
of  the  fingers  and  the  terminal  joint  of  the  thumb  also  flexed  into 
the  palm,  but  when  the  wrist  is  flexed  the  fingers  can  be  extended. 
In  a  very  bad  case  the  wrist  is  flexed,  the  hand  pronated,  the  fore- 
arm semiflexed.    The  flexors  of  the  forearm  and  hand  waste,  but 
there  is  generally  no  reaction  of  degeneration  nor  nerve  lesion  unless 
a  nerve  be  involved  in  fibrous  tissue.    The  lesion  is  simply  due  to 
ischcemia  or  deficient  circulation,  which  stops  short  of  causing 
gangrene.     An  examination  of  the  muscles  shows  them  to  be 
shrunken,  firm,  dry,  and  wasted,  with  a  great  increase  of  interstitial 
fibrous  tissue.    This  disease  must  not  be  confused  with  contracture 
due  to  pressure  only. 

Treatment. — Massage  and  electricity  are  attended  by  good  results 
if  started  early  and  continued.  Lengthening  of  the  shortened  flexor 
tendons  has  been  partially  successful.  Removal  of  a  section  of  bone 
from  the  forearm  so  as  to  relax  the  flexors  allows  more  movement, 
but  it  has  been  followed  by  fibrous  union  or  non-union  of  the  divided 
bones. 

Spastic  paralysis. — Slight  cases  are  treated  by  stretching  and 
by  opposing  the  action  of  the  nniscles  with  splints.  Severe  cases 
are  treated  by  excision  of  portions  from  the  spastic  muscles  and  by 
tenotomy. 


TENOTOMY. 
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Tenotomy  is  the  operation  for  dividing  a  contractured  tendon  to 
allow  of  the  reduction  of  a  deformity.  This  reduction  causes  the 
cut  ends  of  the  tendon  to  separate  to  a  variable  extent.  The  gap 
thus  formed  is  first  filled  by  blood-clot,  then  follows  a  proliferation 
of  connective  tissue  and  endothelial  cells  from  the  tendon  sheath, 
which  remove  and  replace  the  blood-clot  and  surround  the  ends  of 
the  tendon  for  some  distance  beyond  the  divided  ends,  as  callus  does 
the  ends  of  bone.  These  cells  become  spindle-shaped  and  arrange 
themselves  in  rows  parallel  to  the  axis  of  the  tendon.  During  the 
second  week  this  new  cellular  tissue  becomes  vascularised,  whilst 
between  the  rows  of  cells  appear  parallel  connective-tissue  fibrils, 
which  come  to  resemble  tendon,  especially  when  the  tendon  ends 
are  but  little  separated,  and  then  free  movement  of  the  tendon  in 
its  sheath  results.  The  wider  the  gap,  the  more  is  the  splice  of 
connective  tissue  intimately  connected  with  the  tendon  sheath ;  it 
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Fia.  142. — Tendon,    la,  lb,  Ic.  Lengthened.    2a,  2b.  Shortened. 

then  remains  more  like  scar-tissue  and  fixed  to  the  surroundino: 
structures,  so  that  there  is  little  movement  of  the  tendon  within  the 
sheath.  Tenotomy  is  performed  by  the  subcutaneous  or  by  the 
open  method. 

Subcutaneous  tenotomy  consists  in  making  a  puncture  with  a 
narrow  knife  or  tenotome,  and  then,  with  the  tendon  taut,  dividing 
it  either  from  within  outwards  by  first  passing  the  knife  beneath  the 
tendon,  or  from  without  inwards  by  first  passing  the  knife  between 
the  skin  and  tendon.  As  the  knife  is  withdrawn  a  small  pad  of 
aseptic  gauze  is  placed  on  the  puncture  and  fixed  by  strapping  or 
collodion.  The  subcutaneous  method  was  important  in  former  days 
from  the  lessened  liability  to  septic  infection  through  the  punctured 
wound.  The  objections  to  this  method  are  the  incomplete  division 
of  the  tendon  or  of  its  contracted  sheath,  the  injury  to  neighbouring 
vessels  or  nerves,  and  the  extravasation  of  blood  which  may  occur 
and  which  has  to  be  absorbed  during  the  process  of  healing.  It  is 
chiefly  applied  to  the  tendo  aohillis. 
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Ope?i  tenotomy,  now  employed  to  avoid  the  above,  consists  in 
cutting  down  ujjon  the  tendon,  raising  it  by  a  hook,  dividing  it  and 
any  other  constricting  bands  until  the  deformity  can  be  reduced, 
then  arresting  hajniorrhage  and  suturing  the  wound. 

Lengthening  of  a  tendon. — Instead  of  cutting  a  tendon  trans- 
versely across  and  allowing  its  ends  to  separate,  a  Z-shaped  incision 
may  be  made,  and  the  obliquely-divided  ends  made  to  slide  on  one 
another  without  complete  separation  until  sufficient  elongation  is 
obtained  ;  they  are  then  united  by  suture  (Fig.  142). 

Shortening  of  a  tendon  may  be  done,  partly  to  restore  power 
to  a  muscle  weakened  by  undue  stretching,  partly  to  resist  the 
action  of  the  opposite  group  of  muscles.  A  Z-shaped  incision  is 
made,  the  oblique  ends  now  sliding  over  one  another  until  the 
tendon  is  sufficiently  shortened,  when  they  are  fixed  by  suture.  This 
is  the  reverse  of  the  lengthening  method,  or  the  tendon  may  be  split 
longitudinally  and  sutured  transversely  as  shown  in  Fig.  142,  2a,  26. 
But  the  method  is  not  always  a  success,  since  the  weak  or  paralysed 
muscle  may  stretch  again. 

Advancement  of  a  tendon. — The  insertion  of  the  muscle  is 
detached  and  fixed  forward  so  as  to  shorten  a  previously  paralysed 
and  elongated  muscle,  or  to  oppose  the  overaction  of  the  contracted 
one,  e.g.,  for  squint  as  an  alternative  to  tenotomy. 

Tendon- grafting.^ — To  fill  in  a  wide  gap  owing  to  the  destruction 
of  a  portion  of  a  tendon  or  the  wide  retraction  of  its  end,  a  tendon 
from  an  animal  or  a  slip  from  a  neighbouring  tendon  may  be  grafted 
in  with  good  results,  especially  in  the  case  of  a  finger. 

Tendon  transference  or  transplantation  has  for  its  object  the 
restoration,  in  part,  of  the  functions  of  a  paralysed  muscle,  or  at 
least  the  prevention  of  a  deformity  by  off'ering  resistance  to  the 
action  of  opposing  muscles.  A  paralysed  muscle  may  be  reinfoi-ced 
by  uniting  it  with  an  active  muscle  of  the  same  group,  e.g.,  the 
tibialis  anticus  with  the  extensor  longus  hallucis  or  with  the  extensor 
communis  digitorum.  Or  a  muscle's  action  may  be  reversed,  thus  the 
pronator  radii  teres  maybe  detached,  passed  behind,  and  fixed  under  the 
radius  so  as  to  become  a  supinator ;  or  the  action  of  a  muscle  may  be 
transferred,  thus,  the  tendo  achillis  having  been  split,  part  may  be 
united  to  the  paralysed  peronei  tendons  for  the  relief  of  talipes  varus, 
or  the  reverse,  the  peronei  joined  to  the  tendo  achillis,  for  talipes 
calcaneus.  The  sartorius  or  biceps  has  been  made  to  reinforce  the 
quadriceps,  the  trapezius  to  supplement  the  deltoid. 

In  carrying  out  such  measures,  strict  aseptic  precautions  are  neces- 
sary. For  reinforcing,  not  only  must  the  muscle  be  active  as  tested 
electrically,  but  the  junction  with  the  paralysed  tendon  must  be  at 
as  small  an  angle  as  possible;  the  reinforcing  tendon  is  slipped 
through  a  buttonhole  opening  made  in  the  tendon  to  be  reinforced 
and  is  fixed  there  by  sutures  (see  Fig.  100,  p.  273).  If,  however, 
the  paralysed  tendon  is  very  slack,  the  reinforcing  tendon  can  be 
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implanted  into  periosteum,  e.cj.,  tiie  pcronei  into  the  os  calcis,  the 
sartorius  into  the  patella. 

The  results  so  far  have  been  generally  that  the  patients  have  not 
regained  much  actual  voluntary  movement,  but  deformities  have 
been  arrested  and  instruments  largely  dispensed  with. 

Ossification  of  muscle  may  occur  as  the  result  of  partial 
rupture  or  strain,  as  the  rider's  hone,  or  ossification  of  the  adductors, 
occasionally  met  with  in  persons  who  ride  a  great  deal  ;  the  drill  hone, 
or  ossification  of  the  deltoid,  in  soldiers  as  the  result  of  shouldering 
arms ;  and  the  ossification  of  the  rectus  femoris  or  pectoralis  major. 

Myositis  ossificans  is  a  progressive  congenital  afi'ection,  usually 
first  manifested  in  boyhood,  and  seldom  seen  in  females.  Masses  of 
bone  develop  in  the  muscles,  chiefly  those  of  the  back,  producing 
deformity,  eventually  impeding  respiration  and  so  causing  death  in 
about  ten  years.  It  is  often  associated  with  irregular  epiphysial 
ossification,  and  with  the  absence  or  ill-development  of  the  proximal 
phalanx  of  the  thumb  and  great  toe.  It  is  believed  that  the  con- 
nective tissue  of  the  muscle  undergoes  ossification  whilst  the  true 
muscle  fibres  atrophy,  but  the  pathology  of  the  disease  is  quite 
obscure,  and  no  treatment  is  of  avail. 

Tmnours. — Primary  tumours  are  very  rare,  but  nearly  all  the 
varieties  of  connective-tissue  tumours  have  been  met  with.  Spindle- 
or  round-celled  sarcomata  occur;  the  former,  from  the  sheath 
of  muscle  or  tendon,  may  be  of  slow  growth,  but  tend  to  recur  in 
sz<M  (recurrent  fibroid  tumour);  the  latter,  growing  within  the  sheath 
and  replacing  the  belly  of  the  muscle,  are  generally  malignant.  A 
cavernous  angioma  may  also  replace  the  belly  of  a  muscle  such  as 
the  gracilis,  semi-tendinosus,  semi-membranosus,  deltoid.  Secondary 
invasion  of  muscle  is  common,  a  periosteal  sarcoma  spreading  out 
into  muscles,  a  carcinoma  of  the  breast  invading  the  pectoral,  an 
epithelioma  of  the  tongue  running  along  between  the  muscle  fibres. 

Treatment.—lt  the  tumour  is  still  confined  to  the  muscle,  the 
whole,  from  its  origin  to  its  insertion,  must  be  excised  ;  the  rectus 
abdominis,  the  gracilis  femoris  are  instances  of  muscles  which  have 
been  thus  treated.  If  the  growth  has  spread  beyond,  wide  excision 
or  amputation  high  above  the  disease  is  needed. 

DISEASES  OF  TENDON  SHEATHS. 

Simple  teno-synovitis,  or  serous  inflammation  within  the 
Sheath  of  a  tendon,  is  most  frequently  met  with  in  the  subacute 
torni  in  sprains  and  from  over-use,  especially  in  the  latter  case 
in  the  tendons  about  the  wrist,  from  hard  rowing  and  the  like.  An 
elongated  swelling  forms  in  the  course  of  the  afi^ected  sheath,  with 
pain  on  pressure  and  on  movement,  when  there  is  a  characteristic 
creaking  sensation  or  friction-rub  to  be  felt  and  heard.  Less  often  it 
IS  rheumatic  or  gouty  in  origin.    In  the  severe  form  redness  and 
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inflammatory  induration  of  the  skin  occur.  Treatment.— -Rest 
on  a  pillow,  with  the  application  of  lead  lotion  or  glycerme  and 
belladonna  extract ;  in  less  acute  cases,  bandaging  on  a  sphnt  for 
a  short  time  ;  in  chronic  cases,  counter-irritation  by  lodme,  and 
rest  As  the  inflammation  subsides,  gentle  movements  are  neces- 
sary to  avoid  adhesions,  and  the  hand  must  not  be  kept  too  long 
at  rest,  or  forced  movement  under  an  antesthetic  will  be  needed. 

Tuberciolovis  teno-synovitis  is  primary,  tubercles  developing 
in  the  lining  synovial  membrane  as  in  a  joint.  It  sometimes  follows 
on  an  injury,  or  is  secondary  by  extension  from  joints  or  bones. 

Hygroma,  or  ganglion,  is  a  simple  or  compound  cyst  formed 
in  connection  with  the  sheath  of  a  tendon,  and  is  the  result  of 
teno-synovitis,  either  traumatic  or  tuberculous. 

A  simple  ganglion  is  formed  by  the  fusiform  dilatation  of  the 
synovial  sheath,  by  a  transformation  of  synovial  fringes,  or  by  a 
pouch-like  protrusion  of  the  synovial  lining  between  the  fibres  of  the 
tendon  sheath,  the  neck  of  the  pouch  remaining  open  or  becommg 
obliterated.    Ganglia  are  most  common  in  the  tendon  sheaths  about 
the  wrist  and  ankle,  forming  smooth,  globular,  translucent,  tense  or 
semi-fluctuating  swellings,  moving  a  little  transversely,  whilst  the 
tendon  moves  beneath  or  beside  them.   They  vary  in  size  from  a  pea  to 
a  pigeon's  egg,  are  seldom  attended  by  pain  unless  in  contact  with  a 
nerve-trunk,  but  give  rise  to  a  feeling  of  weakness  in  the  wrist  or 
fingers,  of  which  the  patient  makes  special  complaint.  When  exposed, 
the  cyst  appears  greyish,  semi-translucent,  and  from  the  interior  comes 
a  clear  inspissated  synovial  fluid  like  white  of  egg,  or  the  contents  may 
have  undergone  alteration,  as  in  the  case  of  the  compound  ganglion. 
The  sac  is  found  intimately  connected  with  the  sheath  of  a  tendon, 
and  the  latter  is  exposed  as  the  ganglion  is  dissected  away.    A  simple 
ganglion  is  closely  simulated  by  protrusions  of  synovial  membrane 
from  carpal  or  tarsal  joints,  which  are  distinguished  by  their  deep 
and  fixed  attachment  unconnected  with  a  tendon  sheath  and  the 
concomitant  swelling  of  other  parts  of  the  synovial  membrane. 

Treatment.— It  may  often  be  ruptured  by  pressure  of  the 
thumbs  or  a  sharp  blow,  or  may  be  punctured  by  a  tenotome,  the 
skin  being  drawn  aside  to  make  a  valvular  opening  and  the  contents 
squeezed  out.  Afterwards  firm  pressure  is  applied.  Some  are  thus 
cured,  many  relapse  ;  a  simple  tuberculous  ganglion  may  in  this 
way  be  made  compound.  Generally  the  best  treatment,  and  always 
if  there  is  any  sign  of  tubercle,  is  to  dissect  out  the  ganglion 
completely,  sew  up,  and  begin  movement  as  soon  as  possible. 

A  compound  ganglion  is  formed  by  the  dilatation  of  the  sheath  ot 
several  tendons,  and  is  usually  a  tuberculous  process  by  extension 
of  a  simple  teno-synovitis  or  ganglion.  It  is  most  common  in  tlie 
sheath  of  the  flexor  tendons  above  and  below  the  annular  ligament, 
forming  a  compound  palmar  ganglion,  and  more  rarely  is  seen  about 
the  ankle  or  in  the  foot.    The  synovial  membrane,  as  m  joints, 
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becomes  thickened,  pulpy,  like  a  villous  membrane  j  loose  bodies, 
shaped  like  melon  seeds,  rice  grains  or  poppy  seeds,  are  found  in  the 
fluid,  which  may  be  clear  like  white  of  egg,  or  turbid,  or  caseous  or 
chocolate-coloured  from  extravasated  blood.  The  tubercle  bacillus 
has  also  been  found. 

Signs. — A  compound  ganglion  forms  in  the  hand,  as  a  doughy 
swelling  in  the  palm  and  above  the  wrist,  the  swelling  being  con- 
stricted by  the  annular  ligament ;  it  may  extend  along  the  tendon 
sheath  of  the  thumb  and  little  finger.  Fluctuation  is  obtained  by 
pressing  alternately  above  and  below  the  ligament.  It  is_most 
likely  tojbe  confused  with  a  diff"use  lipoma  in  the  same  situation, 
but  the  latter  is  much  rarer.  A  similar  condition  may  be  seen  in 
front  or  to  the  inner  side  of  the  ankle.  The  joint  movements  are 
free,  unless  the  compound  ganglion  is  secondary  to  tuberculous 
arthritis. 

Treatment.- — It  is  most  important  that  the  disease  should  be 
treated  by  operation  before  caseation  and  suppuration  take  place,  or 
the  hand  will  be  rendered  useless  and  amputation  may  be  necessary. 
A  longitudinal  incision  is  made,  and  the  whole  of  the  contents  t.nd 
diseased  sheath  cut,  scraped,  and  washed  away.  The  incision  must 
be  long  enough  to  follow  up  all  extensions,  but  it  may  be  possible 
to  avoid  dividing  the  chief  transverse  fibres  of  the  annular  liga- 
ment. Iodoform  may  be  dusted  in ;  then  the  wound  is  completely 
sutured,  and  as  soon  as  it  has  healed  passive  movements  and 
massage  are  commenced.  Recovery,  with  good  or  almost  complete 
movement,  may  be  obtained  when  the  hand  is  not  infected  by  septic 
germs. 

Suppvirative  teno-synovitis. — Thecal  abscess. — As  an  acute 
inflammation,  this  is  the  result  of  septic  infection,  either  directly 
through  a  wound,  or  secondarily  by  extension  from  an  ulcer  or  abscess. 
It  is  most  common  as  a  form  of  whitlow  in  the  finger,  paroni/chia 
tendinosa ;  in  the  foot  it  may  be  set  up  by  a  splinter,  needle,  or  cut. 
An  acute  eS"usion  distends  the  sheath  with  pus,  and  unless 
this  is  quickly  let  out,  the  synovial  folds  carrying  the  blood- 
vessels to  the  tendon  are  destroyed  and  the  tendon  sloughs.  At  the 
same  time  there  is  a  grave  danger  of  extension,  either  along  the 
tendon  sheaths  around  the  wrist  or  ankle,  or  to  the  small  joints  of 
the  hand  or  foot,  and  through  the  periosteum  to  the  bones,  which 
necrose.  The  patient  meanwhile  suff^ers  from  septic  absorption,  and 
septicsemia  and  pyaemia  may  ensue  (see  Diseases  of  Hand). 

Ireatment.—k  free  incision  is  made  into  the  tendon  sheath  as 
soon  as  possible,  avoiding  division  of  annular  and  other  ligaments 
which  retain  the  tendons;  then  the  use  of  boric-acid  fomentations 
or  baths,  after  wiping  out  with  a  strong  antiseptic.  If  the  disease 
spreads,  amputation  may  be  called  for. 

Subacute  suppurative  teno-synovitis  is  usually  tuberculous  in  origin 
(see  Compound  ganglion). 
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DISEASES  OP   FASCr^  AND  LIGAMENTS. 

Relaxation.— a  result  of  strain  and  inflammation,  there  may 
be  weakening  of  the  ligaments  of  joints.  The  general  treatment 
consists  in  rest  and  relaxation  in  order  to  give  the  ligaments  oppor- 
tunity to  contract,  and  in  some  circumstances  hastening  this  by  the 
careful  application  of  the  actual  cautery. 

Contracture.— palmar  fascia  undergoes  a  peculiar  primary 
change  (see  DufuytrerC &  contraction).  The  plantar  fascia  suffers 
from  secondary  contracture  in  connection  with  deformities  of  the 
foot ;  and  so  also  contracture  takes  place  of  the  ligaments  of  a  joint 
when  it  is  kept  in  a  deformed  position  ;  the  tensor  fascife  femoris 
shortens  in  the  course  of  knock-knee.  Treatment.  —  Division, 
syndesmotomy,  through  an  open  incision,  or,  in  simple  cases  where 
no  injury  is  likely  to  arise,  by  subcutaneous  tenotomy  (see  Diseases 
of  Uxtretnities). 


DISEASES  OF  BURSiE. 


Bursse,  wherever  situated,  and  whether  existing  naturally  or 
formed  adventitiously,  are  liable  to  become  acutely  or  chronically 

inflamed.  . 

Acute  bursitis  may  occur  spontaneously,  but  is  generally  excited 
by  injury,  or  undue  pressure  as  from  constant  kneeling.  The 
inflammation  comes  on  rather  suddenly,  the  part  appearing  red, 
hot,  and  swollen.  It  is  apt  to  terminate  in  suppuration,  which  if 
timely  incisions  are  not  made  may  become  diffuse  and  phlegmonous. 
Evaporating  lotions,  an  ice-bag  or  a  few  leeches  may,  if  applied  early, 
check  the  inflammation  ;  but  a  free  incision  must  be  made  as  soon 
as  there  are  signs  of  suppuration. 

Chronic  bursitis  is  very  apt  to  occur  in  bursse  that  are  sub- 
jected to  continued  pressure  or  irritation,  and  may  lead  to  several 
distinct  conditions.  Thus,  1.  Bursse  may  become  simply  enlarged 
and  distended  with  serous  effusions  {simple  chronic  bursitis).  In 
this  state  they  form  globular,  fluctuating,  often  translucent,  tense 
or  flaccid  swellings ;  their  walls  are  but  slightly  thickened  ;  and 
there  is  little  or  no  heat  or  redness  of  the  skin.  2.  They  may 
become  enlarged,  slightly  thickened,  and  distended  with  a  serous 
or  blood-stained  fluid  containing  small  masses  of  fibrin  resembling 
melon -seeds.  This  variety  is  often  tuberculous  (chronic  tuberculous 
bwrsitis).  These  melon-seed  bodies  may  be  formed  from  extravasated 
blood,  fibrinous  deposits,  or  detached  portions  of  thickened  synovial 
fringes,  and  their  presence  may  sometimes  be  detected  by  the 
crackling  sensation  they  give  when  the  bursa  is  handled.  Some- 
times in  place  of,  or  together  with,  melon-seed  bodies,  fibrous  cords 
are  found  stretching  across  the  cavity  of  the  bursa.  3.  They  may 
become  enlarged  and  their  walls  greatly  thickened  by  inflammatory 
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infiltration  and  the  deposit  of  fibrin  in  their  interior  {chronic  fibrous 
bursitis).  A  small  central  cavity  may  remain,  or  they  may  be  solid 
throughout.  They  then  appear  as  firm,  non-elastic,  solid-feeling 
tumours,  and  when  situated  over  the  tuberosity  of  the  ischium,  or 
in  front  of  the  patella,  may  cause  much  inconvenience.  4.  Their 
walls  may  become  the  seat  of  gummata  {sy2Mlitic  bursitis).  Hard 
masses  in  the  walls  of  the  bursa  are  felt,  which  later  as  the  skin 
becomes  involved  present  the  characteristic  features  of  breaking- 
down  gummata,  and  of  tertiary  ulcers.  5.  Their  walls  may  be 
infiltrated  with  urate  of  soda  {gouty  bursitis).    They  then  present 


Fig.  HS.—Bursse  and  cysts  about  the  knee.    1.  Subcrureus  bursa  communicating 
with  joint.    2.  Prepatellar  bursa.    3.  Bursa  beneath  the  ligamentum  patelL-e. 
4.  Bursa  over  the  tubercle  of  the  tibia.    5.  Synovial  cavity  of  knee-joint  distended 
li  ^il*^^  condyles.    6.  The  same  enlarging  and  spreading  downwards  into  the 
calf  (Morrant  Baker's  cyst}.    7.  Semi-membranosus  bursa. 

the  signs  of  gouty  deposits  in  other  situations,  and  later  of  gouty 
ulcers. 

Enlargement  of  a  bursa  is  to  be  distinguished  from  a  ganglion 
(see  p.  378),  and  from  a  joint  cyst  (Fig.  143,  6). 

Treatment.—WhQXi  simply  enlarged,  painting  with  the  liniment  of 
lodme,  or  strapping,  will  sometimes  induce  resolution.  If  this  fails, 
they  may  be  punctured,  the  fluid  evacuated,  and  fi  rm  pressure 
applied.  The  burste  when  containing  melon-seed  bodies,  and 
suppurating  or  tuberculous,  may  be  laid  open,  tlioroughly  scraped, 
and  plugged  with  iodoform  gauze;  but  generally,  and'^always  when 
greatly  thickened  or  solid,  they  must  be  dissected  out.  In  tlic 
syphilitic  and  gouty  the  remedies  for  these  afFectiong  are  required. 
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Varieties  of  bursitis  and  of  bursal  enlargement  (Fig.  143).— 
In  front  of  the  knee:  (1)  The  prepatellar  bursa  (Fig.  144).  The  bursa 
lies  over  the  lower  half  of  the  patella  and  the  upper  part  of  the 
ligament,  and  when  enlarged  is  called  the  house-maid's  knee,  being 
generally  due  to  kneeling.  It  forms  a  swelling  in  front  of  the  patella 
and  of  the  knee-joint,  and  the  general  account  above  especially  applies 
to  it.  It  may  increase  to  the  size  of  a  large  orange.  Exceptionally 
it  ruptures.  In  all  but  very  recent  cases,  excision  is  the  best 
treatment,  and  this  may  be  done  by  a  median  incision  or  by  raising 
a  semilunar  flap  in  any  direction.    In  dissecting  it  out,  the  edge  of 


Fig.  144.— Bilateral  prepatellar  bursse.    Photographed  from  two  positions.  (Kindly 

lent  by  Mr.  G.  P.  Newbolt.) 

the  knife  must  be  kept  against  the  tumour  to  avoid  the  capsule  of 
the  knee-joint.  When  thick-walled,  there  is  no  difficulty;  when 
thin-walled,  a  finger  in  the  cavity  of  the  bursa  will  serve  as  a  guide. 
If  allowed  to  suppurate,  pus  bursts  into  the  subcutaneous  tissue  to 
either  side  of  the  knee  and  spreads  up  the  thigh.  Only  when  the 
posterior  wall  ulcerates  through  and  the  patella  necroses,  does  the 
suppuration  tend  to  spread  to  the  knee-joint. 

(2)  The  bursa  over  the  tubercle  of  the  tibia  enlarges,  and 
becomes  thick-wallcd  up  to  the  size  of  a  walnut,  and  then  excision  is 
generally  required. 

(3)  The  bursa  beneath  the  ligamentum  patellne  enlarges  and  bulges 
on  either  side.    Counter-irritation  generally  suffices  to  reduce  it. 
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(4)  The  suboFureus  bursa  is  usually  a  portion  of  the  knee-joint, 
but  may  be  shut  off  from  the  joint  by  adhesions,  when  it  may  be 
aspirated  or  incised  from  the  outer  side. 

Behind  the  knee:  (1)  The  semi-membranosus  bursa  (Fig.  143,7)a8it 
enlarges  forms  an  elastic  ovoid  swelling  in  the  popliteal  space,  not  pul- 
sating, tense  when  the  knee  is  straightened,  flaccid  or  hardly  to  be 
felt  when  flexed.  It  is  commonest  in  young  women  and  men,  and 
is  not  connected  in  its  early  stages  with  the  joint,  which  is  healthy. 
It  must  be  distinguished  from  (2)  a  cyst  formed  by  bulging  out- 
wards of  the  synovial  membrane  of  the  joint  (^Morrant  Baker's  cysts) 
(Fig.  143,  6),  in  which  there  is  generally  some  chronic  arthritis. 
The  semi-membranosus  bursa  in  its  later  stages  frequently  com- 
municates with  the  joint,  and  both  it  and  a  joint-cyst  burrow 
downwards  among  the  muscles  of  the  calf  forming  intermuscular 
cysts.  Suppuration  ultimately  supervenes.  Treatment. — Both  the 
bursa  and  joint-cyst  should  be  carefully  dissected  out,  and  not 
punctured  or  allowed  to  burrow  among  the  muscles  and  suppurate. 
If  the  communication  with  the  knee  is  but  narrow,  a  ligature  or 
suture  may  be  used  to  close  it. 

The  olecranon  bursa  is  frequently  the  seat  of  inflammation,  due 
to  injury  simple  or  septic ;  also  to  long  resting  on  the  elbow  when 
it  becomes  thickened,  hence  the  term  miner's  bursa.  From  septic 
bursitis  pus  spreads  subcutaneously  round  the  joint  and  downwards 
into  the  forearm,  the  olecranon  becomes  necrosed,  and  the  elbow-joint 
involved.  Treatment. — Cold  lotions  for  simple,  an  incision  and 
scraping  for  septic  inflammation,  and  excision  when  the  walls  are 
thickened. 

The  ischial  bursa. — Its  enlargement,  often  bilateral,  was  common 
in  weavers,  who  slid  on  their  seat  when  throwing  the  shuttle ;  it 
may  also  be  seen  in  coachmen  and  boatmen.  It  forms  a  deep- 
seated  swelling  in  the  buttock  attached  to  the  tuberosity.  If  sup- 
puration follows,  the  whole  buttock  may  become  indurated  and  the 
ischial  tuberosity  necrosed.     Treatment. — Early  excision. 

The  bursa  over  the  great  trochanter  may  be  inflamed  by  resting  on 
it  and  by  the  rubbing  of  a  splint.    Treatment. — Excision. 

The  psoas  bursa,  in  front  of  the  hip-joint,  is  enlarged  occasion- 
ally when  the  hip  is  afi"ected  with  osteo-arthritis.  It  forms  a  firm 
swelling  behind  and  to  the  outer  side  of  the  vessels,  relaxing  when 
the  hip  is  flexed,  the  hip  not  presenting  any  signs  of  acute 
disease.  Treatment. — Rest  or,  failing  this,  a  careful  incision  outside 
the  vessels  and  the  filling  of  the  cavity  with  gauze  whilst  the  hip 
is  fixed  in  extension. 

The  deltoid  bursa  enlarges  generally  under  similar  circumstances 
in  connection  with  osteo-arthritis,  and  may  be  treated  in  like  manner. 

The  bwrsa  beneath  the  tendo  Achillis  may  enlarge  from  long 
marching,  eand  yield  to  rest  and  counter-irritation.  Gout  and 
gonorrhoeal  rheumatism  have  also  caused  its  enlargement. 
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Adventitious  hursae  form  over  points  of  bone,  as  the  rider's  bursa 
over  the  inner  condyle ;  under  corns  on  the  metatarso-phalangeal 
prominences,  as  bunions;  and  on  the  outer  side  of  the  foot  in 
talipes  varus.  For  these  excision  is  required  when  rest  and  counter- 
irritation  have  failed  to  cure. 
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Arteritis  or  inflammation  of  the  arteries  may  be  acute  or 

Acute  simple  arteritis  occurs  after  injury  or  ligature  (see 
Healvng  of  Arteries),  or  from  the  presence  of  a  non-mfective 
thrombus  AcUte  infective  arteritis  is  met  with  as  the  result 
of  the  application  of  a  septic  ligature,  the  extension  of  mfec- 
tive  inflammation  to  an  artery  from  the  surrounding  tissues  or  as 
the  result  of  the  presence  of  an  infective  embolus  brought  by  the 
blood-stream  from  a  like  inflammation  of  a  distant  part,  as  the 
heart  in  ulcerative  endocarditis.  It  may  lead  to  the  softemng  and 
giving  way  of  the  arterial  walls,  and,  unless  a  clot  forms  above  and 
below,  to  secondary  h^Bmorrhage ;  whilst  when  due  to  an  embolus 
it  may  by  weakening  or  causing  rupture  of  the  wall  give  rise  to  a 
diffuse  aneurysm.     Hence  it  is  the  chief  cause  of  spontaneous 

aneurysm  in  children.  •  i     «•  4.„ 

Chronic  arteritis,  familiarly  known  as  atheroma,  mainly  attects 
the  deeper  layers  of  the  intima,  not,  as  a  rule,  the  other  coats.  It 
is  the  commonest  disease  of  the  arteries,  and  to  some  extent  is 
generally  present  in  persons  over  forty.  It  is  most  frequent  m  the 
aorta  and  large  vessels,  that  is,  in  those  contaimng  the  greatest 
amount  of  yellow  elastic  tissue,  and  is  more  often  met  with  in  the 
arteries  of  the  lower  than  in  those  of  the  upper  limb.  Patches  o 
atheroma  are  particularly  common  at  spots  where  a  large  vessel 
bifurcates  or  gives  ofi"  a  large  branch,  since  in  such  situations  the 
vascular  tension  is  increased.  .  i    ,  j 

Cawses.— Mechanical  strain  or  vascular  tension  is  looked  upon  as 
the  most  frequent  exciting  cause.  Thus  atheroma  is  attributed 
to_l,  occupations  necessitating  severe  and  prolonged  exertion; 
2,  the  abuse  of  alcohol,  which  produces  an  increased  and  forcible 
action  of  the  heart ;  3,  chronic  Bright's  disease,  in  which  the  blood 
pressure,  in  consequence  of  capillary  fibrosis  or  spasm  of  the 
arterioles,  is  increased  ;  4,  plethora  from  an  excessive  meat  die  ,  m 
which  the  arterial  tension  is  also  raised ;  5,  syphilis,  which  is 
attended  by  fibroid  change  in  the  small  vessels  and  consequent 
increased  vascular  tension  ;  and  6,  gout,  in  that  it  may  be  accom- 
panied by  Bright's  disease.    See  further  a  Avork  on  Medicmc. 

Pathology.— kxiexMi^  begins  as  a  small-round-cell  infiltration  of 
the  deeper  layers  of  the  intima— those  next  the  muscular  coat. 
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This  gives  rise  to  characteristic  greyish-white,  slightly-elevated, 
tough,  semi-gelatinous  patches  on  the  inner  surface  of  the  vessel. 
The  patches,  which  frequently  begin  around  the  entrance  of  small 
lateral  branches,  increase  by  their  edges,  and  by  coalescing  with  other 
patches,  produce  extensive  tracts  of  the  disease  (Fig.  145).  The  inflam- 
matory infiltration  in  consequence  of  the  absence  of  new  vessels, 
may  undergo — 1,  fatty ;  2,  calcareous  ;  or  3,  fibrous  degeneration. 
1.  The  patches  formerly  grey  become  yellowish-white,  breaking 
down  into  a  cheesy  mass  or  completely  liquefying  into  a  puriform 
fluid  consisting  of  fatty  debris,  cholesterine-crystals,  and  minute 
oil-drops.     The  layers  of  the  intima  next  the  blood  are  at  first 


continued  unbroken  over  the  fatty  patch,  which  is  then  called  an 
atheromatous  abscess.  These  layers,  however,  may  subsequently 
give  way,  leaving  the  s-^ftened  and  fatty  mass  in  contact  with  the 
blood  (the  atheromatous  ulcer).  Portions  of  the  fatty  material  may 
now  be  washed  away  by  the  blood  stream  and  become  lodged  in 
some  of  the  smaller  arteries  and  capillaries,  where  they  may  not 
however,  do  any  harm,  as  the  emboli  are  non-infective.  At  times, 
however,  a  larger  vessel  may  become  plugged,  when  gangrene  may 
ensue.  As  the  atheromatous  material  is  washed  away  by  the  blood, 
fibrous  thickening  of  the  external  coat  and  sheath  of  the  artery  takes 
place  opposite  the  base  of  the  ulcer,  so  preventing  perforation 
of  the  artery ;  but  as  the  new  tissue  is  very  inelastic  it  is  liable 
to  yield  to  the  pressure  of  the  blood  and  an  aneurysm  occur. 
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2.  Instead  of  the  patch  undergoing  fatty  softening,  lime  salts  may 
be  deposited  in  it.  This  secondary  calcification  must  be  distm- 
guished  from  the  j>rimaTy  calcificaUon  to  be  shortly  mentioned. 
The  intima  may  be  continued  over  the  calcareous  patch,  or  it  may 
break  away,  leaving  it  exposed  to  the  blood  current,  thus  consti- 
tuting a  nidus  for  the  deposition  of  fibrin  and  the  formation  of  a 
thrombus,  portions  of  which  again  in  their  turn  may  be  washed 
away  by  the  blood  and  form  emboli.  3.  The  small-cell  mtiltration 
in  the  inflamed  patch  instead  of  undergoing  either  of  the  former 
changes  may  advance  to  the  production  of  fibrous  tissue,  and  dense 
thickening  result. 

The  effects  of  chronic  arteritis.— \ .  The  artery  may  become 
dilated,  elongated,  and  tortuous;  2,  it  may  yield  at  the  atheromatous 
patch,  producing  an  aneurysm;  and  3,  it  may  rupture  under 
violence.  In  addition  to  the  above  effects  depending  upon  the  loss 
of  elasticity  of  the  vessel,  thrombosis  and  embolism  may  occur  as 
already  stated,  and  give  rise  to  gangrene,  aneurysm,  or  ruplure. 

^V^„s._Except  in  the  superficial  vessels,  where  atheroma  is 
productive  of  rigidity  and  a  tortuous  condition  of  the  artery,  it  gives 
no  special  evidence  of  its  presence. 

Syphilitic  arteritis  is  the  term  applied  to  a  fibrous  change 
occurring  chiefly  in  the  smaller  arteries  during  the  later  stages  of 
syphilis.  It  is  most  common  in  the  arteries  of  the  brain.  The 
change  consists  in  an  extensive  infiltration  of  small  round  cells, 
which  Tater  become  developed  into  an  imperfect  fibrous  tissue.  The 
inner  coat  is  chiefly  aff^ected,  and  becomes  greatly  thickened,  so  that 
the  lumen  of  the  vessel  is  almost  or  entirely  obliterated.  The  outef 
coat  is  likewise  implicated,  but  to  a  less  extent,  while  the  muscular 
coat  either  escapes,  or  is  merely  encroached  upon  by  the  cells 
infiltrating  the  inner  coat.  The  disease  is  very  chronic,  and  may 
terminate  in  thrombosis,  or  may  lead  to  the  formation  of  an 

aneurysm.  . 

Endarteritis  or  obliterative  arteritis,  so  called,  is  a  ra,re 
disease,  characterised  by  great  pain  spreading  up  the  course  of  the 
artery,  loss  of  pulse  in  the  vessel,  and  often  gangrene  of  the  part 
supplied  by  it.  Its  pathology  is  now  known  to  consist  m  a  thickening 
of  the  endothelium  and  sub-endothelial  layers  of  the  mtima,  ^j^*^ 
cause,  although  often  attributed  to  syphilis,  is  unknown  (Fig.  lib). 
In  several  cases  observed  for  long  periods  the  disease  has  undergone 

arrest.  ■  •  i  i  f 

Primary  fatty  degeneration  begins  in  the  superficial  layers  ot 
tlie  intima,  immediately  under  the  endothelium.  It  takes  the  form, 
of  yellowish-white  patches,  very  slightly  projecting  into  the  vessel. 
The  patches  can  be  readily  stripped  off  from  the  deeper  layers, 
which  when  thus  exposed  are  found  healthy  ;  whereas,  in  atheroma, 
it  is  the  deeper  layers  which  are  the  seat  of  the  disease,  ine 
disease  is  attended  with  no  signs,  and  is  of  little  pragtic^l  interest. 
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Primary  calciflcation  of  arteries  begins  in  the  circular 
muscular  fibres  of  the  middle  coat,  and  is  more  common  in  the 
smaller  than  in  the  larger  arteries,  and  in  those  of  the  lower  than  in 
those  of  the  upper  extremity.  It  is  a  disease  of  advancing  age,  and  is 
a  frequent  cause  of  senile  gangrene  in  that  the  arteries  are  converted 
into  rigid  tubes  and  the  circulation  through  them  is  in  consequence 
greatly  impeded.  Thrombosis,  moreover,  is  very  liable  to  occur,  but 
aneurysm  is  exceedingly  uncommon,  since  the  arteries  are  rigid  and 


Vo  el^l:^^^^^^  Photograph  of  a  section  of  the  tibial  artery, 

spreacr  esSt  iv  i  ^^^^^^  'T'?  ""'^  tl^i^kened,  and  the  inHammatiou  has 

/oun,  man  afStecf iri^^r^  f  ^  ''f  "'^  ^''"^  non-syphilitic 

J     .  man  atteoted  in  three  ot  his  limbs,  one  leg  becoming  gangrenous: 

ftheroL^^^V-'^'  blood  current  as  do  arteries  weakened  by 
atheroma     In  primary  calcification  the  lime  salts  are  deposited  in 

uiegular  patches  as  in  secondary  calcification  following  atheroma 
Thus^the  arteries  of  the  leg  have  been  shown  in  oufliitrby  X 

in  ^aTess'erh""-'^"  T^'^      ^  f'^"^'  ^^^^^^^^  ^y  some  solid  body 

Irteries  vis  oT?     T  '^""^  ^^^^^  the 

arteries,  veins,  or  lymphatics,  generally  in  the  usual  course  of  the 

25—2 
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stream  but  possibly  retrograde  under  certain  circumstances.  A 
simple'  embolus  is  composed  of  fibrin  detached  from  the  cardiac 
valves  or  from  some  other  rough  surface  in  the  large  arteries,  or  is 
due  to' the  disturbance  of  a  thrombus  which  has  resulted  from  pressure 
or  external  injury.  It  tends  to  lodge  at  the  bifurcation  of  an  artery 
into  its  branches,  where  its  eflfects  depend  upon  whether  the  cir- 
culation to  the  part  supplied  by  the  blocked  vessel  is  quite  cut  off 

by  the  plug  filling  the  artery,  and  whether 
the  anastomotic  blood  supply  can  afford  a 
sufficient  circulation  to  the  part  below.  The 
circulation  being  cut  off,  the  results  may  be 
loss  of  function,  paralysis,  dyspnoea,  faihire 
of  nutrition,   gangrene,   cerebral  softening, 
or  coagulation  necrosis.     A  septic  embolus 
carries  with  it  pyogenic  organisms,  and  may 
lodge  in  a  large  artery,  but  as  often  breaks 
up  into  small  particles  which  are  arrested  in  • 
the  capillaries.     In  some  cases  the  plugging 
of  the  capillaries  seems  to  be  nearly  wholly 
by  organisms  with  practically  no  fibrin.  The 
results  are  septic  inflammation  and  abscess, 
with  a  tendency  to  aneurysm  and  hsemorrhage 
from  the  giving  way  of  the  vessel  walls. 

Metastatic  emboli  are  formed  by  particles 
composed  of  the  cells  detached  from  malig- 
nant tumours,  which  being  carried  away  may 
lodge  in  lymphatics  or  glands,  or  reaching  the  main  blood  stream  be 
carried  to  some  distant  part  or  organ  where  the  cells  begin  to  grow 
and  form  a  secondary  tumour,  the  counterpart  of  the  primary  one. 

Fat  embolism  is  a  rare  complication  of  fracture,  and  air  embolism  of 
injuries  in  the  neck  (see  Fractures  and  Air  in  Veins). 

Thrombosis  may  occur  in  an  artery,  but  is   more   common  in 
veins  (see  p.  427). 


FlO.'  147. — Primary  calci- 
fication of  avteiies.  (St. 
Bartholomew's  Hospital 
Museum.) 


ANEURYSM. 

An  aneurysm  is  a  tumour  containing  blood  and  communicating 
with  the  interior  of  an  artery.  Aneurysms  may  be  divided  into  two 
main  classes,  the  spontaneous,  which  are  the  result  of  disease  of  the 
arterial  walls,  and  the  traumatic,  which  are  due  to  a  direct  injury  of 
the  artery  and  extravasation  of  blood  into  the  tissues.  Here  the 
spontaneous  will  especially  receive  attention.  The  traumatic  are 
described  under  Injuries  of  Arteries  (p.  280). 

Spontaneous  aneurysm.  —  Cause.  —  Aneurysms  are  most 
common  at  that  age  when  the  coats  of  the  arteries  are  liable  to  be 
weakened  by  disease  whilst  the  muscular  system  is  still  vigorous, 
and  are  chiefly  met  with  among  those  whose  occupations  subject 
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them  to  sudden  or  irregular  strains.  Hence  the  frequency  with 
which  they  occur  in  soldiers,  sailors,  and  the  labouring  classes,  and 
in  men  rather  than  in  women.  All  surgical  aneurysms  are  rare  in 
women,  only  in  the  case  of  the  carotid  does  the  frequency  in  the 
female  approach  that  of  the  male.  The  chief  predisposing  causes 
are — 1,  atheronM,  whereby  the  coats  of  the  artery  are  softened 
and  unable  to  resist  an  increased  expansile  pressure  of  the  blood  ; 
and  2,  embolism,  which  may  lead  to  inflammatory  changes,  and 
consequent  weakening  of  the  arterial  walls  immediately  above  the 
embolus.  Thus  the  conditions  which  induce  atheroma  and  embolism 
may  also  be  considered  as  predisposing  causes  of  aneurysm.  Of 
these,  however,  syphilis,  the  abuse  of  alcohol,  continued  vascular 
strain,  and  ulcerative  endocarditis  may  be  especially  mentioned. 
Syphilis  is  by  far  the  most  common  cause  of  aneurysm  in  women. 
The  exciting  causes  are  such  as  produce  the  rupture  or  yielding  of 
the  diseased  coats,  either  (a)  by  slight  mechanical  violence,  or  (6)  by 
increased  blood  pressure  in  the  vessel  owing  to  violent  and  sudden 
action  of  the  heart  and  obstruction  by  muscular  contraction  of  the 
capillary  flow.  Hence  blows  or  strains,  mental  emotion,  and  sudden 
exertion  of  all  kinds  may  be  mentioned  as  exciting  causes. 

Process  of  formation. — An  aneurysm  may  be  formed  in  several 
ways  : — 1.  By  the  simple  dilatation  of  a  diseased  portion  of  an 
artery  due  to  the  yielding  of  the  softened  coats  to  the  expansile 
force  of  the  blood  current.  2.  By  the  giving  way  of  the  internal 
and  middle  coats  at  the  diseased  spot,  and  the  yielding  of  the 
external  coat  to  the  force  of  the  blood.  This  is  the  commonest 
way  in  which  an  aneurysm  is  formed.  The  elastic  fibres  of  the 
internal  coat  as  the  result  of  the  atheroma  soften  and  break 
down,  the  middle  coat  gives  way,  and  the  external  coat,  unable  to 
resist  the  blood  pressure,  is  bulged  out,  forming  the  sac  of  the 
aneurysm.  3.  By  the  giving  way  of  all  the  coats  at  the  diseased 
spot  and  escape  of  the  blood  into  the  tissues  which  become  con- 
densed around  it  to  form  a  sac.  4.  By  the  giving  way  of  the 
external  and  middle  coats,  and  the  protrusion  of  the  internal  coat 
through  them  (very  rare) ;  and  5.  By  the  giving  way  of  the  internal 
and  part  of  the  middle  coats,  and  extravasation  of  the  blood  between 
the  layers  of  the  middle  coat. 

Structure  of  an  aneurysm.~kn  aneurysm  consists  of  a  sac  and  its 
contents  The  sac  may  consist— (1)  of  all  the  coats  of  the  artery, 
/qf  .     '      """"^  °*  ^^'^  external  coat  only,  Fig.  U8,  c  : 

(6)  ot  condensed  tissues  external  to  the  artery,  Fig.  148,  p-  (4)  of 
the  internal  coat  only  (very  rare),  Fig.  148,  u  ;  (5)  of  the  separated 
layers  ot  the  middle  coat,  between  which  the  blood  has  been 
torced.  With  tfie  external  and  internal  coats  on  either  side  (dissecting 
aneurysm),  l|,g.  148,  e.  The  practical  point,  however,  to  be  borne 
in  mind,  is  that  it  is  only  while  the  aneurysm  is  small,  and  tlien  by 
dissection  alone,  that  these  distinctions  can  be  made  ;  and  that 
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the  aneurysm  increases  in  size  the'  tissues  around  become  condensed 
and  blended  with  the  sac,  which  may  finally  be  formed  almost  or 
entirely  of  these  tissues  and  of  new  fibrous  tissue  produced  by  the 
chronic  inflammatory  process  set  up  in  them.  The  contents  of  the 
sac. — When  an  aneurysm  is  first  formed,  the  sac  only  contains  fluid 
blood  ;  fibrin,  however,  is  gradually  deposited  from  the  blood  in 
concentric  layers  upon  the  internal  surface  of  the  sac,  so  that  after 
it  has  existed  some  time,  the  contents  are  partly  solid  laminated 
fibrin,  and  partly  coagulated  and  fluid  blood.  Next  the  wall  of  the 
sac  the  fibrin  is  laminated,  firm  and  compressed,  and  of  a  yellowish- 
white  colour ;  but  towards  the  mouth  of  the  sac  it  becomes  softer 
and  moister,  and  of  a  reddish  colour ;  whilst  that  in  contact  with 
the  fluid  blood  merely  resembles  ordinary  blood  coagulum.  In  an 
aneurysm  that  has  been  cured,  the  whole  sac  will  generally  be  found 
thus  filled  with  laminated  fibrin  {active  clot)  of  a  pale  bufi'-colom- 
from  removal  of  the  blood  pigment,  and  has  been  likened  to  the 
appearance  presented  by  the  section  of  an  onion  (Fig.  149).  Where 
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Fig.  148. — Diagram  illustrating  the  structure  of  an  aneurysm. 

the  sac  has  filled  in  a  few  hours,  it  is  probable  that  the  greater  part 
of  the  material  is  merely  blood  coagulum  {xoassive  clot),  dark  blue 
from  deoxygenated  hsemoglobin,  as  in  such  instances  the  time  would 
probably  be  too  short  for  fibrin  to  be  deposited  in  layers. 

Classification. — Spontaneous  aneurysms  may  be  divided  into  the 
fusiform,  the  sacculated,  and  the  dissecting. 

1.  A  fusiform  aneurysm  is  a  dilatation  of  the  whole  circum- 
ference of  a  portion  of  an  artery.  The  sac  consists  of  all  three 
coats,  and  is  continuous  with  the  lumen  of  the  artery  at  each  end 
(Fig.  148,  a).  The  dilated  portion  of  the  artery  is  also  elongated, 
as  is  well  seen  in  aneurysms  of  the  arch  of  the  aorta,  where,  m 
consequence  of  such  elongation,  the  three  primary  branches  are 
much  further  apart  than  normal  (Fig.  149).  Fusiform  aneurysms 
are  most  common  in  arteries  that  contain  much  yellow  elastic 
tissue,  as  the  aorta  and  its  primary  branches  and  the  contiguous 
portions  of  the  iliac  and  femoral  arteries.  They  often  attain  a  large 
size,  and  after  they  have  existed  some  time  frequently  become 
sacculated  from  the  imequal  yielding  of  their  walls.  The  walls 
themselves,  though  sometimes  thinned,  are  more  often  thickened, 
and  are  highly  atheromatous.    Laminated  fibrin  is  seldom  found  in 
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them,  as  the  circulation  does  not  as  a  rule  become  sufficiently 
retarded  to  allow  of  its  deposition 

2.  A  sacculated  aneurysvi  is  one  in  which  dilatation  occurs  in  part 
of  the  circumference  of  the  artery  only  (Fig.  148,  b,  c,  and  d).  It 
may  consist  of  all  three  coats ;  but  much  more  often  the  internal 
and  middle  coats  give  way,  and  it  is  formed  of  only  the  external 
coat,  or  after  it  has  existed  some  time,  chiefly  of  fibrous  tissue 
formed  by  the  inflammatory  condensation  of  the  tissue  around. 
According  as  all  three  coats  are  or  are  not  present,  the  aneurysm 
was  formerly  spoken  of  as  true  ov  false.  As,  however,  it  is  only  the 
smallest  aneurysms  that  can  consist  of  all  three  coats,  the  true 
aneurysm  could  hardly  be  said  ever  to  occur,  and  all  sacculated 


Fia.  149. — Laminated  appearance  of  the  clot  filling  a  consolidated  aneurysm  of  the 
arch  of  the  aorta.    (St.  Bartholomew's  Hospital  Museum.) 

aneurysms  would  be  called  false — the  absurdity  of  which  is  self- 
evident.  As  these  aneurysms  increase  in  size,  the  sac  comes  to 
consist  almost  entirely  of  the  tissues  around.  Whilst  they  are  still 
enclosed  by  one  of  the  coats  of  the  artery,  they  are  sometimes 
called  circumscribed,  and  after  all  the  coats  have  given  way,  co?t- 
seraiweor(^iJ(<secZ(Fig.  148,  f).  As  the  term  "diffused,"  howeverTrs" 
applied" to  a  leaking-  or  ruptured  aneurysm,  it  should  not  be  used  in 
the  former  way.  Nearly  all  sacculated  aneurysms  when  they  have 
existed  some  time,  are  of  the  consecutive  variety,  and  usually 
contain  a  considerable  amount  of  laminated  fibrin. 

3.  A  dissecting  aneurysm  is  one  in  which  the  internal  coat  of  the 
artery  and  part  of  the  middle  coat  have  given  way,  and  the  blood 
has  been  forced  between  the  two  layers  of  the  middle  coat  for  a 
variable  distance  parallel  to  the  course  of  the  artery  (Figs.  148,  k, 
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la.  150. — A  dissecting  aneurysm  of  the 
aorta.  The  internal  and  middle  coat 
have  given  way  one  inch  above  the 
valves,  and  the  blood  has  separated  the 
outer  coat  from  the  middle  the  whole 
length  of  the  aorta  and  has  extended  i 
external  iliac,  nx.  External  coat,  sr.  M 
iomew's  Hospital  Museum.) 


and  150).  It  is  most  frequent 
in  the  arch  and  thoracic  jjortion 
of  the  aorta.  The  blood  may  re- 
main between  the  layers  of  the 
middle  coat,  or  it  may  escape 
through  a  rupture  of  the  ex- 
ternal coat  into  the  tissues 
around,  or  through  a  rupture 
of  the  internal  coat  lower  down 
the  course  of  the  vessel  into  the 
lumen  of  the  artery. 

Terminations.  —  An  aneu- 
rysm may  terminate  in  sponta- 
neous recovery  or  in  death. 

Spontaneous  recovery  may  take 
place  :  1 .  By  the  gradual  deposit 
of  fibrin  from  the  blood  in  a 
laminated  manner  on  the  walls 
of  the  sac,  so  that  the  aneurysm 
is  completely  consolidated  (Fig. 
151,  a),  and  subsequently  by 
condensation  and  shrinking  and 
by  invasion  of  fibroblasts  from 
the  vessel  wall  becomes  con- 
verted into  a  small  nodular 
mass  of  fibrous  tissue.  The 
artery  under  such  circum- 
stances may  remain  pervious,  or 
become  converted  into  a  fibrous 
cord  as  far  as  the  first  collateral 
branch  above  and  below  the 
seat  of  the  aneurysm.  Such  a 
favourable  termination  may  be 
brought  about  by  the  retarda- 
tion of  the  blood  current  induced 
by — (a)  the  lowering  of  the 
heart's  action  by  medical  treat- 
ment; (6)  the  pressure  of  the 
aneurysm  on  the  artery  above 
its  opening  into  the  sac  (Fig. 
151,  o) ;  (c)  the  joa?-itW  blocking 
of  the  mouth  of  the  sac  with  a 
piece   of   detached  coagulum ; 

twocu  the  coats  of  the  left  common  and 
die  coat,  int.  internal  coat.    (St.  Rnrtho- 
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(d)  the  impaction  of  a  piece  of  clot  in  the  artery  below  the  mouth 
of  the  sac  (Fig.  151,  b);  (e)  the  pressure  of  another  aneurysm  or  of  a 
tumour  upon  the  artery  above  the  sac  or  on  the  sac  itself  ;  (/ )  the 
aneui-ysm  rupturing,  and  the  eli'used  blood  compressing  the  artery 
leading  to  the  aneurysm.  2.  By  the  rapid filling  of  the  sac  tvith  recent 
coagidum,  in  contradistinction  to  the  gradual  deposit  of  laminated 
fibrin.  This  coagulation  of  the  blood  in  the  sac  may  be  brought  about 
by — (a)  the  complete  blocking  of  the  mouth  of  the  sac  by  a  piece  of 
detached  clot  (Fig.  151,  d),  or  {b)  the  complete  plugging  of  the 
artery  above  and  below  the  aneurysm.  The  clot  may  then  become 
invaded  by  fibroblasts,  and  be  converted  into  fibrous  tissue.  3.  By 
the  inflammation  and  sloughing  of  the  sac  after  the  plugging  of  the 
artery  above  and  below  with  clot. 

A  fatal  termination  may  be  brought  about  by — 1,  rupture  of 
the  sac ;  2,  inflammation  and 
sloughing  of  the  sac  attended  by 
hfemorrhage ;  3,  pressure  upon 
important  parts  ;  4,  gangrene 
due  to  the  obstruction  to  the  cir- 
culation in  consequence  of  the 
large  size  of  the  aneurysm,  or  to 
the  plugging  of  a  large  vessel 
by  a  portion  of  detached  clot. 
Rupture  when  it  occurs  into  a 
serous  cavity  is  generally  by  a 
rent  or  fissure  ;  into  a  mucous 
canal,  by  a  small  round  ulcerated 
opening;  on  to  a  cutaneous  sur- 
face, by  sloughing  of  the  skin  covering  the  sac.  In  the  first  case 
the  rupture  is  generally  rapidly  fatal  from  excessive  hajmorrhage ; 
in  the  last  two,  as  a  rule,  only  after  repeated  haemorrhages,  the 
slough  having  at  first  a  tendency  to  cause  the  coagulation  of  the 
blood  and  block  the  opening. 

Pressure-effects. — The  pressure  of  the  sac  of  an  aneurysm  may 
cause — 1,  inflammation  and  condensation  of  the  parts  around, 
which  thus  become  blended  with  the  sac ;  2,  diminution  or  oblitera- 
tion of  the  lumen  of  a  large  vein  ;  and  hence  3,  oidema  and  dilatation 
of  the  superficial  veins  ;  4,  irritation  or  interruption  of  the  con- 
ductmg  power  of  nerves  giving  rise  to  pain,  spa"&m,  or  paralysis; 

5,  erosion  of  the  bones  (Fig.  153),  and,  to  a  less  extent,  the  cartilage  ; 

6,  obstruction  of  the  oesophagus,  trachea,  or  thoracic  duct. 

Effects  on  the  circulation. — PTypertrophy  of  the  left  ventricle  of 
the  heart ;  obstruction  of  vessels  and  enlargement  of'  the  anastomotic 
channels  ;  syncope  ;  and  gangrene. 

Symptoms  and  signs  of  external  aneurysm. — Attention 
18  usually  first  drawn  to  the  disease  by  pain,  swelling,  and  a  feeling 
of  muscular  weakness,  or  by  a  stiffness  in  a  joint.     On  examination 


Fig.  151. — Diagram  to  show  methods  of 
spontaneous  cure  of  aneurysm,  a.  by 
old-standing  laminated  fibrin,  b.  by 
plugging  of  artery  below,  c.  by  pres- 
sure of  aneurysm  on  artery  above 
mouth  of  sac,  d.  by  plugging  of  mouth 
of  sac  and  formation  of  ordinary  recent 
coagulum. 
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a  tumour  is  discovered  in  the  course  of  the  main  artery.    It  pulsates, 
and  the  pulsation  is  expansile,  that  is,  on  placing  the  hand  upon  the 
aneurysm,  it  is  felt  at  each  systole  of  the  heart  to  enlarge  in  every 
direction,  or  if  the  hands  are  placed  on  either  side  of  the  tumour, 
they  are  seen  to  be  slightly  separated  at  each  pulsation.    If  the 
artery  on  the  cardiac  side  of  the  tumour  can  be  compressed,  the  . 
pulsation  of  the  tumour  is  felt  to  cease,  and  the  tumour  itself  to 
become  perceptibly  smaller  and  less  tense.    On  cessation  of  the 
pressure,  however,  it  quickly  fills  again  in  two  or  three  forcible 
pulsations,  and  resumes  its  former  characters.    On  raising  the  limb 
the  pulsation  is  less  forcible  ;  on  lowering  the  limb  more  forcible,  the 
tumour  at  the  same  time  becoming  more  tense.    The  amount  of  pres- 
sure the  blood  exerts  upon  the  inner  surface  of  the  sac  is  the  same 
upon  every  portion  of  the  wall  which  corresponds  in  extent  to  that 
of  the  section  area  of  the  artery  as  it  enters  the  sac.    Now,  the  area 
of  the  inner  surface  of  the  sac  increases  as  the  square  of  its  diameter. 
From  hydrodynamical  considerations  may  be  gathered  the  total 

amount  of  pressure  to  which 
the  wall  of  the  aneurysm 
is  subjected  unless  streng- 
thened and  the  area  of  the 
inner  surface  lessened  by 
the  clot.  For  instance,  an 
Fig.  152.— Sphygmographic  tracing  of  the  pulse  increase  of  an  aneurysm  in 
in  an  artery  below  an  aneurysm  (b)  compared    diameter  from  3  to  4  inches 

7'^}t       t      r^''         ""'''^  ■    (7  -5—1 0  cm.)  about  doubles 

(After  Mahomed.)  ' 

the  total  amount  of  pressure 
exerted  by  the  blood  upon  the  inner  wall  of  the  sac.  The  pulse 
below  the  tumour  is  smaller  on  the  affected  than  on  the  sound  side, 
and  a  sphygmographic  tracing,  if  taken,  shows  that  the  pulse  is 
delayed  on  the  diseased  side  and  diminished  in  force,  the  tracing 
being  less  abrupt  in  its  rise  and  more  rounded,  the  dicrotic  notch 
being  generally  absent  (Fig.  152,  b).  On  listening  with  the  stetho- 
scope, a  bruit  is  heard  in  most  cases.  In  consequence  of  pressure 
on  the  vein  corresponding  to  the  artery,  there  is  often  osdema  of  the 
part  below,  and  sometimes  varicosity  of  the  superficial  veins. 

In  internal  aneurysms,  no  tumour  may  be  felt ;  the  signs  are 
then  often  obscure,  and  the  diagnosis  will  depend  upon  the  effects 
the  aneurysm  produces  by  pressing  upon  important  parts.  Thus 
in  thoracic  aneurysms,  there  may  be  pain,  dyspnoea,  dysphagia, 
cough,  aphonia,  dilatation  of  the  pupil  on  one  side,  enlargement 
of  the  superficial  veins,  and  oedema  of  one  arm;  signs  readily 
explainable  by  the  pressure  on  the  laryngeal  and  sympathetic 
nerves,  trachea,  bronchi,  oesophagus,  and  arteries  and  veins  of  the 
thorax. 

The  sic/ns  of  an  aneurysm  unde^'going  spontaneous  cure.  The 
t\imour  decreases  in  size,  becomes  harder,  and  the  pulsation  in  it 
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gets  gradually  less  and  finally  ceases.  At  times  a  rapid  cure  may 
ensue ;  the  pulsation  then  ceases  suddenly,  and  the  -tumour  is  felt 
to  be  hard,  the  patient  often  complaining  of  great  pain  at  the 
moment  of  consolidation. 

The  signs  of  a  leaking  anewrysm. — The  pulsation  is  less  distinct, 
the  outline  of  the  tumour  less  circumscribed,  the  extension  pi-ogressive, 
and  the  pressure-signs  are  increasingly  urgent. 

The  signs  of  sudden  mpture  of  an  aneurysm. — 1.  If  the  rupture 
is  into  a  serous  cavity,  the  signs  are  those  of  internal  hsemorrhage. 


0 


Fig.  153. — Large  anexu-ysm  of  descending  aorta,  which  has  ruptured  into  the 
oesophagus  and  has  eroded  the  bodies  of  the  dorsal  vertebras,  a.  Arch  of  aorta. 
AN.  Aneurysm  partially  filled  with  laminated  clot.  b.  Trachea,  o.  (Esophagus. 
V.  Left  ventricle  of  heart.    (St.  Bartholomew's  Hospital  Museum.) 

rapidly  followed  by  death.  If  into  a  mucous  canal,  there  will  be 
sudden  haemoptysis  in  the  case  of  the  trachea  or  a  bronchus ;  hiBma- 
temesis  in  the  case  of  the  oesophagus  (Fig.  153)  or  stomach;  melfpna, 
if  the  patient  lives  long  enough,  in  the  case  of  the  intestines.  3.  If 
the  blood  is  effused  into  the  tissues,  there  will  be  pain,  faintness, 
loss  of  pulsation  and  bruit,  rapid  increase  in  the  size  of  the  swelling, 
oedema,  coldness,  and  cessation  of  the  pulse  in  the  parts  below, 
followed  by  increasing  syncope  from  loss  of  blood,  or  if  death  does 
not  soon  occur,  by  gangrene.  4.  Rupture  externally  is  rare ;  the 
signs  are  evident. 

Diagnosis. — An  aneurysm  may  have  to  be  diagnosed  from  simple 
dilatation  of  an  artery,  an  abscess  or  tumour  over  an  artery,  from  a 
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pulsatile  tumour  of  bone,  and  from  enlargement  of  the  thyroid  gland. 
In  a  simple  dilatation,  there  is  an  absence  of  bruit.  In  an  abscess  or 
tumour  over  an  artery,  the  pulsation  is  not  expansile,  there  is  no 
bruit  unless  the  vessel  is  compressed,  and  the  swelling  is  not  emptied 
or  made  less  tense  on  compressing  the  artery  above.  A  tvmov/r  can 
often  be  lifted  from  the  vessel.  In  the  case  of  an  abscess,  there  will 
probably  be  a  history  or  signs  of  previous  inflammation.  In  a 
tumour  raising  an  artery  over  it,  the  pulsation  is  only  felt  in  the 
course  of  the  artery,  and  there  is  no  expansile  pulsation  in  the 
swelling.  In  a  pulsatile  twmour  of  bone,  the  pulsation  is  not  equally 
expansile  all  over  ;  and  although  pulsation  is  stopped  on  compressing 
the  artery  above,  the  swelling  does  not  become  smaller  like  an 
aneurysm,  or  refill  on  removal  of  the  pressure  in  two  or  three 
beats  of  the  heart.  The  tumour  may  not  be  quite  in  the  line  of 
the  artery.  Portions  of  expanded  bone  may  also  be  felt  in  parts  of 
the  tumour,  and  there  may  be  glandular  enlargement  and  other 
signs  of  malignancy.  From  an  enlarged  thyroid  gland,  a  carotid 
aneurysm  may  be  distinguished  by  the  gland  moving  with  the  larynx 
on  deglutition.  In  rare  instances  there  may  be  no  pulsation  in  an 
aneurysm.  The  diagnosis  from  a  cystic  or  a  solid  tumour  is  then 
very  difficult  if  not  impossible  without  an  exploratory  incision. 

Treatment. — Medical  treatment. — Both  internal  and  external 
aneurysms  have  been  cured  by  medical  treatment  alone.  Indeed, 
in  some  forms  of  internal  aneurysm,  it  is  the  only  means  at  our 
command.  In  external  aneurysms,  however,  local  treatment  in 
addition  is  nearly  always  expedient  or  necessary.  The  ordinary 
medical  regimen  should  be  prolonged  rest,  a  fish  or  similar  light  diet 
with  as  little  fluid  as  can  conveniently  be  taken,  and  a  regular  action 
of  the  bowels.  Absolute  rest,  both  bodily  and  mental,  should  be 
enjoined  ;  the  patient  must  lie  in  bed,  and  must  not  move  for  any 
purpose. 

The  dieting  of  such  patients  with  the  object  of  favouring  coagu- 
lation is  a  matter  about  which  opinions  greatly  vary.  Extreme 
restrictions  in  diet  are  not  now  in  much  favour.  A  patient  who 
is  about  to  be  treated  surgically  should  certainly  not  be  lowered  by 
it.  Tufnell's  diet  is  a  heroic  measure,  which,  if  really  carried  out, 
is  a  very  severe  trial  to  the  patient.  It  consists  of  bread  and  butter, 
4  ozs.  ;  meat,  3  ozs.  ;  potatoes,  3  ozs.  ;  fluid,  8  ozs.,  in  the  twenty- 
four  hours.  Frequent  bleedings  and  strong  purgation  are  useless. 
The  judicious  use  of  iodide  of  potassium  is  indicated  in  syphilitic 
cases,  and  it  may  relieve  excess  of  pulse-tension,  but  the  patient 
must  not  be  weakened  by  large  doses  if  an  operation  is  in  prospect, 
indeed  some  anajmic  patients  require  iron  and  a  stimulating  diet. 
Gelatin  injections  subcutaneously  have  been  attended  with  but  little 
success.  1.50  to  200  ccm.  of  sterilised  artificial  serum  containing 
1  -5  to  3  grm.  of  gelatin  is  injected  subcutaneously  into  the  back 
with  careful  asepsis,  and  may  be  repeated  at  the  end  of  a  week. 
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Only  slight  febrile  reaction  should  follow.  But  the  treatment  has 
been  responsible  for  tetanus,  the  gelatin  having  been  doubtless 
derived  from  an  infected  horse. 


Surgical  Treatment  of  Aneurysm. 

Excision  of  the  aneurysm. — Whenever  this  can  be  accom- 
plished, excision  is  without  doubt  the  most  satisfactory  treatment 
for  aneurysm.  The  cure  is  then  a  radical  one.  All  aneurysms  of 
the  smaller  arteries,  including  the  brachial,  the  majority  of  which 
are  traumatic  in  origin,  are  to  be  treated  by  excision.  Of  the 
larger  aneurysms  a  carotid  .aneurysm  is  particularly  suitable. 
Walsham  removed  a  large  one  very  successfully.  The  risk  from  clot 
being  washed  out  of  the  sac  into  the  circulation  and  subsequent 
inflammation,  even  suppuration,  of  the  sac  is  avoided,  whilst  it  has 
been  shown  that  the  artery  on 
the  proximal  side  is  not  more 
prone  to  atheroma  close  to  the 
sac  than  it  is  higher  up.  Sterile 
ligatures  have  done  away  with 
the  danger  from  secondary 
hfemorrhage.  For  excision  a  suffi- 
ciently long  incision  is  made  over 
the  aneurysm,  so  as  to  expose 
both  the  proximal  and  distal 
end  of  the  artery.  First,  the 
proximal  end  is  tightly  ligatured 
a  short  distance  above  the  sac. 
A  clamp  is  placed  on  the  vessel 
between  the  ligature  and  the  sac,  and  the  artery  cut  across.  Then 
the  sac  is  carefully  dissected  out,  keeping  close  to  the  wall  so  as 
to  avoid  any  injury  to  the  collateral  blood  supply,  until  the  distal 
end  is  reached,  which  is  also  tightly  tied,  and  the  aneurysm  finally 
cut  away.  Vessels  arising  from  the  sac  require  to  be  also  tied 
distally. 

Excision  of  the  aneurysm  at  tioo  sittings  has  been  done  in 
difficult  cases  of  subclavian  aneurysm.  The  arteries  arising  from 
the  sac,  also  from  the  artery  immediately  above  the  sac,  as  well  as 
the  main  artery  on  the  distal  side,  are  divided  between  two  ligatures; 
and  then  after  a  week  or  so  the  proximal  vessel  is  tied  well  above 
the  sac,  after  whicli  the  shrunken  sac  may  be  excised. 

Ligature  for  aneurysm. — The  following  are  the  modes  in 
whicli  the  ligature  may  be  applied  : — 

1.  On  the  proximal  side  of  the  aneurysm. — AVlien  the  artery  is 
tied  at  some  distance  above  the  sae,  it  is  known  as  Ihmter's  method, 
wlien  immediately  above  the  sac  as  AneVs  method. 

2.  On  the  distal  side  of  the  aneurysm. — When   tlio  ligature  is 


Fig.  154. — Different  positiops  of  ligature 
for  aneurysm,  a.  Antylhis's  method  ; 
B.  Anel's  :  c.  Hunter's  ;  d.  Brasdor's  ; 
and  E.  Wardrop's. 
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applied  on  the  main  trunk  it  is  known  as  Brasdor's  method,  when  on 
one  or  more  of  the  chief  branches  as  Wardrop's  method,  but  the 
distinction  is  unimportant. 

3.  On  both  the  proximal  and  distal  side  of  the  aneurysm. 
When  the  sac  is  first  opened  and  the  blood  clot  turned  out,  it  is 
termed  the  old  operation;  when  done  before  opening  the  sac,  it  is 
termed  the  method  of  Antyllus. 

1.  The  proximal  ligature. — (A)  Hunter's  viethod. — Whilst 
venesection  was  in  vogue  the  chief  aneurysm,  and  so  the  type  of  one 

dealt  with  by  surgeons,  was  the  aneurysm 
of  the  brachial  at  the  bend  of  the  elbow. 
Through  especially  the  influence  of  John 
Hunter,  ligature  of  the  superficial  femoral 
became  an  established  method  of  treating 
popliteal  aneurysm.    Since  the  abolition 
of    venesection  as   a   common  practice 
popliteal  aneurysm  has  become  the  typical 
surgical   aneurysm.    It  does  not  seem 
known  for  certain  whether  John  Hunter 
first  tied  the  superficial  femoral  in  the 
middle  of  Hunter's  canal,  or  higher  up 
near  the  apex  of  Scarpa's  triangle.  During 
the  last  century  this  method,  which  has^ 
been  found,  as  a  matter  of  fact,  to  be  a 
suitable  method  for  the  cure  of  popliteal 
aneurysm,  was  advocated  as  the  method 
par  excellence  for  the  treatment  of  surgical 
aneurysm  in  general,  for  reasons  as  fol- 
lows :   (1)   The  artery  was  more  likely 
to  be  healthy,  free  from  atheromatous 
degeneration,  at  a  distance  above  the  sac. 
It  has  been  shown,  however,  that  the  popli- 
teal artery  immediately  above  a  popliteal 
aneurysm  is  usually  free  from  atheroma, 
at  any  rate  quite  as  healthy  as  a  rule  as 
the  superficial  femoral  at  the  apex  of 
Scarpa's  triangle  in  the  same  subject.    (2)  The  artery  being  tied  at 
a  distance  from  the  sac,  there  is  less  danger  of  suppuration  being  set 
up  in  the  sac.    This  reason  was  valid  before  the  practice  of  antiseptic 
surgery,  but  has  now  lost  its  chief  importance.     (3)  There  is  no 
danger  of  injuring  mechanically  the  sac  wall,  and  also  the  operation 
is  easier  because  there  is  no  risk  of  the  anatomical  relations  of  the 
artery  being  disturbed  by  the  aneurysm.    This  reason  remains  in 
force,  but  varies  in  importance  according  to  the  situation  and  extent 
of  the  aneurysm.     (4)  As  several  arteries  probably  arise  from  the 
artery  between  the  sac  and  the  ligature,  the  collateral  circulation  not 
only  allows  blood  to  reach  the  limb  below  the  sac,  but  some  blood 


Fig.  1.55. — Diagram  to  show 
the  condition  of  the  artery 
and  aneurysm  after  the 
Hunterian  ligature,  and  the 
establishment  of  the  col- 
lateral circulation,  The 
arrows  indicate  the  direc- 
tion of  the  blood  current. 
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enters  the  artery  above  the  sac  and  flows  through  it.  Hence  the  clot 
is  more  likely  to  be  slowly  formed,  to  become  laminated,  and  so 
the  aneurysm  to  be  permanently  cured.  Against  this  latter  must  be 
set  the  two  practical  disadvantages.  Either  this  flow  into  the  main 
artery  between  the  ligature  and  the  sac  is  excessive,  so  that  recur- 
rent pulsation  is  established  in  the  sac,  and  further  enlargement  of 
the  aneurysm  follows,  or  gangrene  ensues  because  the  collateral 
circulation  is  insuflicient.  As  shown  in  Fig.  155,  when  the  proximal 
ligature  is  applied  far  above  the  sac,  the  anastomosing  channels  may 
not  reach  far  enough  to  unite  with  vessels  springing  from  the  artery 
below  the  sac,  but  only  anastomose  with  the  vessels  originating  between 
the  ligature  and  the  sac.  Hence  the  circulation,  to  reach  the  limb 
below  the  sac,  must  pass  through  two  sets  of  capillaries,  first  through 
capillaries  from  the  superficial  femoral  above  the  ligature  into  the 
artery  below  the  ligature,  then  out  of  the  femoral  again  through 
capillaries  into  the  tibial  arteries  below  the  aneurysm.  As  regai-ds 
popliteal  aneur-ysm  in  particular,  if  the  superficial  femoral  artery  be 
ligatured  at  the  apex  of  Scarpa's  triangle  the  pulsation  in  the 
aneurysm  immediately  ceases.  The  limb  is  at  first  pale  and  cold.  In 
the  course  of  a  day  or  two  the  circulation  in  the  limb  is  re-established, 
and  a  faint  pulsation  takes  place  in  the  aneurysm,  which,  however, 
slowly  disappears,  and  the  aneurysm  shrinks  to  a  fibrous  mass.  But 
if  previous  to  the  ligature  the  femoral  artery  has  been  compressed 
for  a  time,  and  the  collateral  vessels  dilated,  the  recurrent  pulsation 
increases  until  the  aneurysm  is  as  large  as  before  the  ligature. 
On  the  other  hand,  if  a  popliteal  aneurysm  has  become  large,  and 
especially  if  it  has  begun  to  leak,  the  anastomosis  through  the 
articular  vessels  around  the  knee  becomes  so  obstructed  by  pressure 
that  gangrene  follows  upon  the  proximal  ligature. 

(B)  Anel's  method. — Except  in  the  case  of  popliteal  aneurysm,  this 
is  the  proximal  ligature  most  often  used,  for  there  is  no  opportunity 
of  tying  the  artery  on  the  proximal  side  except  close  to  the  sac  for 
aneurysms  in  the  groin  or  neck.  Even  i  n  the  case  of  popliteal  aneurysm 
the  ligature  has  of  late  years  been  often  applied  to  the  popliteal 
artery,  for,  as  has  been  mentioned  above,  the  artery  is  there 
usually  healthy,  the  sac  is  not  liable  to  injury,  and  the  aseptic 
character  of  the  ligation  avoids  the  danger  of  suppuration  in  the  sac. 
Anel's  is  superior  to  Hunter's  method  in  two  points :  in  that  the 
collateral  vessels  issuing  above  the  ligature  anastomose  M'ith  vessels 
given  off  below  the  sac  ;  hence  there  is  not  only  less  danger  of 
gangrene,  but  the  aneurysmal  sac  forms  a  sort  of  backwater  in  which 
laminated  clot  is  the  more  readily  deposited,  seeing  that  there  is  no 
current  through  the  sac  to  disturb  it.  If  at  the  operation  the  artery 
be  found  unhealthy,  or  the  sac  in  danger  of  injury,  the  incision  may 
be  extended  upwards,  and  a  proximal  ligature  applied  higher  up,  or 
may  be  extended  downwards  over  the  aneurysm,  and  the  distal  end 
and  branches  from  the  sac  tied.    Then,  when  after  a  few  days  the 
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sac  has  shrunken,  the  artery  above  may  be  tied,  and  perhaps  the  sac 
partly  or  wholly  excised. 

2.  The  distal  ligature  for  aneiirysm. — This  operation  has  for 
its  object  the  formation  of  a  coagulum  on  the  distal  side  which  may 
extend  back  into  the  sac,  in  this  way  imitating  what  occasionally 
happens  spontaneously :  the  lodging  of  a  clot  in  the  artery  immediately 
beyond  the  aneurysm  (fig.  151,6).  It  is  chiefly  employed  for  innominate 
aneurysm,  the  carotid  and  subclavian  being  ligatured  simultaneously. 
The  method  has  even  been  attended  by  success  when  used  for 
aneurysms  of  the  aorta.  One  may  presume  in  such  cases  that  the 
sudden  obstruction  to  the  circulation  through  two  such  large  branches 
alters  the  eddies  in  the  blood  streaming  through  the  aneurysm  and 
so  favours  the  deposition  of  laminated  clot. 

The  so-called  old  operation,  that  of  first  opening  the  sac  and  then 
securing  the  ends,  was  dangerous  even  in  the  cases  of  brachial 
'aneurysm  for  which  it  was  used. 

The  method  of  Antyllus,  the  ligature  of  the  artery  above  and 
below  first  of  all,  and  then  the  turning  out  of  the  blood  clot,  is  called 
for  in  the  case  not  only  of  traumatic  aneurysms,  but  also  of 
ruptured  and  leaking  aneurysms,  when,  as  in  the  case  of  the 
popliteal  artery,  the  collateral  circulation  is  compressed,  and 
gangrene  would  follow  upon  proximal  ligature  only,  or  when 
secondary  hsBmorrhage  is  likely  to  occur  from  the  ruptured  sac. 

Suture  for  aneurysm. — It  has  been  proposed  by  Dr.  Matas  in 
suitable  cases,  suoh  as  a  sacculated  aneurysm,  say,  of  the  popliteal  or 
brachial,  or  for  an'  arterio-venous  aneurysm.  He  proposes  to  tem- 
porarily control  the  circulation,  lay  open  the  sac,  and  close  the 
communication  with  the  artery  by  one  or  more  rows  of  sutures 
whilst  preserving  the  continuity  of  the  vessel.  Unless  especially 
contra-indicated  by  evidence  of  an  already  defective  circulation  m 
the  limb  beyond,  excision  appears  the  much  simpler  and  safer 
operation. 

Pressure  for  aneurysm.— This  plan  has  practically  fallen  into 
disuse,  since  the  introduction  of  antiseptic  surgery.  Not  only  was 
the  practice  a  very  painful  one,  but  it  was  nearly  always  useless, 
and  often  dangerous.  Either  clot  was  detached  and  set  up  dangerous 
or  fatal  arterial  obstruction  beyond,  or  the  aneurysm  was  ruptured, 
or  caused  to  suppurate.  The  method  was  supposed  to  cure  by  so 
diminishing  the  circulation  that  laminated  clot  was  slowly  deposited 
on  the  wall.  But  the  histories  of  the  successful  cases  generally 
relate  that  the  pulsation  suddenly  disappeared,  and  this  must  have 
been  due  to  a  soft  clot  filling  the  sac.  In  three  cases  in  which 
digital  pressure  by  relays  of  students  was  followed  by  cure,  the  couree 
of  events  was  as  follows :  the  femoral  artery  became  so  painful  that 
the  digital  pressure  was  stopped,  when  the  aneurysm  wtis  found  to 
be  pulsating  as  much  as  before.  A  few  hours  later  pulsation  was 
found  to  have  disappeared  ;  hence  it  is  not  unlikely  that  it  was  clot 
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formed  by  the  irritation  of  the  femoral  which  was  carried  down  and 
plugged  the  aneurysm. 

The  various  ways  iu  wliich  pressure  was  employed  are  as  follows  : 
{a)  Direct  pressure.  For  brachial  or  popliteal  aneurysm  the  forearm 
was  flexed  until  in  contact  with  the  arm,  or  the  knee  flexed  until 
the  heel  was  brought  up  to  the  buttock.  This  causes  so  much  pain 
that  it  cannot  be  long  endured.  Compression  and  kneading  of 
an  aneurysm  is  most  dangerous ;  e.g.,  a  clot  has  been  detached  from 
a  carotid  aneurysm  and  caused  fatal  cerebral  embolism. 

(6)  Compression  on  the  artery  proximal  to  the  sac  has  been  applied 
by  (1)  digital  pressure.  Relays  of  instructed  surgical  assistants, 
qualified  surgeons,  or  dressers,  compress  the  artery  with  the  fingers 
each  for  about  five  to  ten  minutes  at  a  time.  The  fingers  are  quickly 
tired,  get  cramped  and  numbed,  and  so  relax.  Hence  the  assistants 
have  to  work  in  pairs,  one  compressing  whilst  the  other,  with  his  hand 
on  the  aneurysm,  acts  as  a  control.  Every  five  or  ten  minutes  they 
change  places  without  for  a  moment  relaxing  the  compression  of  the 
artery.  The  compressing  fingers  may  be  aided  by  the  weight  of  a 
shot  bag.  The  compression  has  thus  been  kept  up  for  twenty-four 
hours  or  more,  but  it  is  very  wearisome,  even  if  intermitted  for  the 
night.  The  artery  becomes  very  painful  although  the  place  of  pressure 
be  shifted,  the  treatment  is  generally  a  failure,  and  the  collateral 
bloodvessels  are  meanwhile  so  dilated  that  the  Hunterian  ligatiu-e 
of  the  femoral  fails  to  cure  the  popliteal  aneurysm. 

(2)  Instrumental  pressure  by  tourniquets  has  been  abandoned. 
It  proved  more  painful  and  useless  even  than  digital  pressure,  and 
when  used  for  abdominal  aneurysms  was  the  immediate  cause  of  many 
deaths.  Esmarch's  elastic  bandage  has  been  applied  for  popliteal 
aneurysm  fi-om  the  foot  upwards ;  also  the  patient  has  been  ansesthe- 
tised,  and  Esmarch's  tubing  placed  round  the  limb  above  for  a  couple 
of  hours.  Eupture  of  the  sac  and  gangrene  of  the  limb  mostly 
ensue. 

The  introduction  of  silver  or  gold  wire  has  been  attended 
with  some  success  of  late  in  cases  of  abdominal  aneurysm.  A  small 
trocar  and  cannula  is  introduced  into  the  sac,  the  trocar  withdrawn, 
and  many  yards  of  the  Avire  are  introduced  into  the  sac  through  the 
cannula.  The  wire  causes  coagulation  of  the  blood,  and  tlius  leads 
to  consolidation.  The  wire,  e.g.,  hard-drawn  No.  30  gold  wire,  must 
readily  form  coils  after  passing  through  the  needle. 

Irritation  of  the  interior  of  the  sac  by  needles  {Maceiven's 
method). — This  method  aims  at  scratching  the  interior  of  the  sac  of 
the  aneurysm  so  as  to  induce  slight  inflammation-  and  the  formation 
of  laminated  fibrin.  The  skin  having  been  made  aseptic,  long, 
fine,  polished  steel  needles  are  passed  into  the  sac,  and  the  wall 
systematically  scratched  all  round  the  aneurysm  ;  no  hajmorrhage 
follows.  It  is  applicable  to  aneurysms  where  proximal  ligature 
cannot  be  employed,  such  as  aneurysms  at  tlie  root  of  the  neck. 
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Consolidation  occurs  very  slowly.  No  harm  has  followed,  and  in 
some  cases  much  good. 

Electrolysis. — The  use  of  this  method  requires  full  technical 
knowledge,  otherwise  it  should  not  be  attempted.  •  If  the  electrodes 
cauterise,  a  fistula  may  form  through  which  fatal  haemorrhage  occurs. 

Manipulation,  injections  of  perchloride  of  iron,  tannin,  and 
the  like,  which  have  all  for  their  object  the  coagulation  of  the 
blood  in  the  sac,  are  highly  dangerous  procedures,  and  have  not 
hitherto  been  attended  with  success.  The  sac  may  suppurate  or 
clot  become  detached  and  cause  pulmonary  or  septic  embolism. 

Arterio-venoiis  aneurysm,  see  p.  280.  Cirsoid  aneurysm  or  aneurysm 
by  anastomosis,  see  p.  438. 

SPECIAL  ANEURYSMS. 

Thoracic  aneurysms  (see  a  work  on  Medicine)  may  set  up 
complications  requiring  diagnosis  from  other  surgical  conditions : 
(1)  Pressure  on  the  oesophagus,  causing  dysphagia.  (2)  Pressure  on 
the  trachea,  causing  dyspnoea.  (3)  Pressure  on  one  or  both  recurrent 
laryngeal  nerves,  causing  paralysis  of  one  vocal  cord  with  hoarseness, 
or  of  both  cords,  causing  dyspnoea.  (4)  Spinal  pain  or  even  cur- 
vature. (5)  Leakage  into  the  pleura  with  signs  of  pleural  effusion 
and  fever.  (6)  Extension  down  behind  the  diaphragm  into  the 
abdomen,  causing  abdominal  swelling.  (7)  Bulging  through  the 
chest  wall,  even  as  far  out  as  the  axilla.  (8)  Exceptionally  bursting 
may  occur  into  the  superior  vena  cava,  with  a  sensation  of  a  rush  of 
blood  to  the  head,  swelling  and  cyanosis  of  the  face  and  neck,  venous 
dilatation  and  pulsation,  and  dyspnoea,  and  yet  not  be  immediately 
fatal.  The  difficulty  in  all  the  above  complications  is  the  relative 
absence  of  the  pulsation  and  bruit. 

Aneurysm  at  the  root  of  the  neck. — The  differential  diagnosis 
of  aneurysm  in  this  situation  is  always  difficult,  at  times  impossible. 
Indeed  the  aneurysm  may  involve  more  than  one  artery,  perhaps 
all  three  of  the  main  branches  of  the  aortic  arch,  and  even  the  arch 
itself  as  well.  The  sign  common  to  all  forms,  whatever  the  artery 
implicated,  is  a  pulsating  tumour  at  the  root  of  the  neck,  in  which 
a  loud  bruit  can  generally  be  heard.  When  the  aneurysm  involves 
the  aorta,  it  generally  presents  just  above  the  suprasternal  notch, 
and  there  are  symptoms  within  the  chest  of  the  aorta  being  affected. 
When  the  innominate  is  implicated,  the  aneurysm  projects  between 
the  two  heads  of  origin  of  the  sterno-mastoid  muscle ;  and  the  pulse 
in  the  temporal  and  radial  arteries  is  smaller  on  the  right  than  on 
the  left  side,  is  delayed,  and  is  aneurysmal  in  character  (see  p.  394). 
When  the  aneurysm  involves  the  common  carotid,  it  presents  beneath 
the  inner  head  of  the  sterno-mastoid,  and  tends  to  bulge  upwards 
in  the  neck  by  the  side  of  the  trachea ;  the  bruit  is  transmitted  up 
the  carotid,  and  the  pulse  in  the  temporal  is  smaller  on  the  aft'ected 
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than  on  the  sound  side,  and  is  aneurysmal  ;  but  tlie  pulse  in  the 
radial  is  the  same  on  both  sides.  When  the  subclavian  is  involved, 
the  tumour  is  external  to  the  sterno-mastoid  ;  it  extends  in  the 
direction  of  the  subclavian  artery,  the  bruit  is  transmitted  towards 
the  axilla,  and  the  pulse  at  the  wrist  is  diminished  in  volume  and  is 
delayed.  There  are  many  other  signs  of  aneurysm  at  the  root  of  the 
neck  : — pressure  on  the  subclavian,  jugular  or  innominate  vein,  as 
shown  by  fulness  in  the  obstructed  vein  ;  on  the  right  or  left  thoracic 
duct,  attended  by  wasting,  pleural  exudation  of  chyle,  etc. ;  on  the 
nerves  of  the  brachial  plexus,  the  sympathetic,  recurrent  laryngeal, 
especially  the  left,  or  phrenic  causing  paralysis  ;  on  the  oesophagus 
causing  dysphagia ;  and  on  the  trachea  producing  dyspnoea.  An 
x-v&j  examination  should  be  made. 

Treatment. — The  treatment  is  primarily  medical,  and  only  when 
this  proves  unavailing  should  other  means  be  considered.  AVhen  a 
sacculated  aneurysm  is  bulging  into  the  root  of  the  neck  or 
forwards  between  the  rib  cartilages,  supposing  the  carotid  and  sub- 
clavian arteries  still  to  be  patent,  these  may  be  ligatured  on  the 
distal  side ;  but  if  pulsation  is  already  small  or  not  to  be  felt  in 
them,  there  is  no  object  in  attempting  the  distalligature.  Then  the 
inside  of  the  sac  may  be  scratched  with  Macewen's  needles. 

Subclavian  aneurysm. — An  aneurysm  may  be  situated  upon  the 
artery  in  its  first  2Mrt.  For  this  aneurysm  a  ligature  has  been  applied 
to  the  innominate,  and  at  the  same  time  to  the  common  carotid, 
with  success  in  several  cases.  The  carotid  must  be  simultaneously 
tied  to  prevent  the  recurrent  flow  from  disturbing  the  closure  of  the 
artery  on  the  distal  side  of  the  ligature. 

An  aneurysm  situated  on  the  second  part  of  the  subclavian, 
even  when  involving  the  outer  end  of  the  first  part,  has  been 
cured  by  ligature.  A  proximal  ligature  may  be  applied  in  the  first 
mstance,  and  if  pulsation  recurs  the  distal  end  of  the  artery  and  the 
arteries  leading  off  from  the  sac,  the  vertebral,  internal  mammary, 
inferior  thyroid,  supra-scapular  and  transversalis  colli,  springing 
together  from  the  thyroid  axis,  or  separately,  may  be  ligatured  at  a 
second  operation,  and  if  practicable  the  sac  excised.  Or  if  the 
proximal  end  cannot  be  reached  on  account  of  the  size  of  the 
aneurysm,  an  attempt  may  be  made  by  ligaturing  the  distal  artery 
and  the  other  vessels  springing  from  the  sac  to  reduce  the  size  of  the 
aneurysm,  and  so  facilitate  reaching  the  proximal  artery  previously 
overlapped  by  the  tumour  at  a  second  operation. 

An  aneurysm  of  the  third  part  of  the  subclavian,  if  moderately 
small,  should  be  excised,  if  necessary  dividing  or  removing  a  portion 
ot  the  clavicle  as  a  preliminary,  if  already  extensive,  the  artery  on 
the  proxmial  side  may  first  be  ligatured,  then  the  distal  end  and  the 
communicating  vessels ;  next  the  sac  is  opened,  clot  turned  out,  and 
the  wall  excised  in  part  so  as  to  free  the  patient  if  possible  from 
pressure  on  the  nerves. 

26—2 
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Other  measures,  such  as  inserting  gold  wire,  distal  ligature  alone, 
or  the  terrible  expedient  of  amputating  at  the  shoulder-joint,  fail  in 
two  directions,  either  the  aneurysm  is  not  arrested  in  its  develop- 
ment, or  pressure  on  the  brachial  plexus  continues  to  cause  pain. 

Carotid  aneurysm. — Aneurysm  of  the  carotid  at  the  root  of 
the  neck  is  generally  an  extension  of  an  innominate  one.  Aneurysm 
of  the  common  trunk  higher  in  the  neck  presents  the  ordinary  signs 
of  aneurysm,  and  in  this  situation  has  to  be  diagnosed  from — 
1,  simple  dilatation  of  the  artery  at  its  bifurcation ;  2,  enlarged 
glands  ;  3,  abscess  or  tumour  over  the  artery  ;  4,  pulsating  goitre. 
In  simple  dilatation  there  is  no  bruit ;  in  enlarged  glands  and 
tumours  there  is  also  no  bruit,  and  the  pulsation  is  not  expansile, 
and  ceases  when  they  are  lifted  up  from  the  vessel ;  in  abscess,  in 
addition  to  the  absence  of  the  above  signs,  there  is  the  history  or 
presence  of  inflammation  ;  in  pulsating  goitre  the  tumour  moves  up 
and  down  with  the  larynx  on  deglutition.  The  usual  treatment 
hitherto  has  been  the  ligature  of  the  artery  below  the  aneurysm. 
In  a  case  under  the  care  of  Walsham,  a  large  carotid  aneurysm 
was  dissected  out,  and  the  patient  made  a  good  recovery.  Whenever 
practicable  this  is  the  best  method  of  treatment. 

An  acute  septic  aneurysm  has  followed  acute  glandular  infection 
in  scarlet  fever.  The  case  is  practically  hopeless.  A  ligature  may 
be  put  on  the  common  carotid  wall  below,  and  upon  the  external 
and  internal  carotid  above,  the  septic  area  laid  open,  the  pus  and 
blood  clot  turned  out,  and  the  wound  filled  with  iodoform  gauze. 

Aneurysm  of  the  external  carotid  artery  or  one  of  its  branches, 
whether  a  cirsoid  aneurysm  or  traumatic  in  origin,  should  always  be 
treated  by  excision. 

Aneurysm  of  the  internal  carotid. — An  extracranial  aneurysm 
is  very  rare,  e.g.,  from  septic  inflammation  under  the  skull,  following 
scarlet  fever  and  ear  disease.    The  only  frequent  one  is  intracranial. 

Intracranial  or  cavernous  aneurysm  is  also  called  orbital  or  intra- 
orbital, but  this  latter  term  is  not  really  applicable,  for  in  only  one 
instance  has  a  circumscribed  orbital  aneurysm  been  verified  by 
•  an  autopsy.  In  fatal  cases  the  following  conditions  have  been 
found  : — 1.  Thrombosis  of  the  cavernous  sinus.  2.  Aneurysmal  varix 
between  the  internal  carotid  and  the  cavernous  sinus.  3.  Dilatation  of 
the  carotid  artery.  4.  Aneurysm  on  the  ophthalmic  artery  ivithin  the 
skull.  As  so  many  cases  are  cured,  there  is  no  means  of  verifying 
the  diagnosis  ;  but,  broadly  speaking,  it  may  be  said  that  in  such 
cases  there  is  a  slight  leakage  into  the  cavernous  sinus  from  the 
internal  carotid  artery,  the  ophthalmic  or  the  anterior  communicating. 

Causation  :  (a)  injury,  fracture  of  tlie  base  of  the  skull  or  a 
bullet  wound  ;  (6)  spontaneous. 

The  general  symptoms  are  : — Pulsation  over  the  whole  or  part  of 
the  orbit;  protrusion  of  the  eyeball,  with  loss  or  impairment  of 
sight ;  more  or  less  pain  ;  signs  of  pressure  on  the  third  nerve  ;  and 
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a  loud  bruit  which  can  also  be  often  heard  by  the  patient  himself. 
Treatment. — The  symptoms  have  been  known  to  subside  spon- 
taneously after  rest  in  bed  and  iodides.  Where  they  have  not  done 
so  ligature  of  the  carotid  has  been  attended  with  the  best  results  ; 
but,  in  some  cases  consequent  upon  too  free  a  collateral  circulation 
having  become  established  through  the  circle  of  Willis,  the  opposite 
carotid  as  well  has  had  to  be  tied  some  weeks  subsequently.  Where 
the  pulsation  has  followed  a  punctured  wound  of  the  orbit  it  has 
been  advised  to  extirpate  the  globe  and  secure  the  bleeding  vessel  in 
the  orbit.  But  this  sacrifices  the  eye  and  is  dangerous.  Ligature 
of  the  common  carotid  is  the  best  treatment,  especially  when 
compression  checks  the  pulsation  and  the  bruit. 

Axillary  aneurysm  is  not  uncommon  as  the  result  of  sprains, 
or  of  attempts  to  reduce  long-standing  dislocations  of  the  shoulder, 
also  following  punctured  wounds.  The  diagnosis,  as  a  rule,  presents 
no  difficulty  except  the  aneurysm  has  become  diffused,  when  it  may 
be  mistaken  for  abscess.  Treatment. — 1.  When  the  aneurysm  is 
spontaneous,  small,  and  well  circumscribed,  excision  or  ligature  of 
the  third  part  of  the  subclavian  should  be  practised.  2.  When 
more  or  less  diffused,  as  when  the  result  of  an  injm-y  to  the  artery  in 
the  reduction  of  a  dislocation,  the  third  part  of  the  subclavian  should 
first  be  tied,  then  the  aneurysm  should  be  cut  down  upon,  the  clots 
turned  out,  the  vessel  secured  on  the  distal  side  and  the  cavity  stuffed 
with  antiseptic  gauze.  This  method  is  not  dangerous,  like  that 
practised  by  Syme,  who  made  a  free  incision  over  the  aneurysm, 
rapidly  turned  out  the  clots,  and  seized  with  forceps  the  bleeding 
point  in  the  artery. 

Brachial  aneurysms  at  the  bend  of  the  elbow  were  formerly 
common  when  venesection  was  in  vogue,  and  were  then  generally 
arterio-venous  in  character  (p.  280).    They  should  be  excised. 

Abdominal  aneurysm  is  generally  treated  medically.  The  only 
successful  surgical  measure  has  been  the  insertion  of  gold  or  silver 
wire  after  exposing  the  sac  by  an  incision  through  the  abdominal 
cavity,  or  Macewen's  needles  may  be  used. 

Gluteal  aneurysm  is  the  term  applied  to  aneurysm  of  the 
gluteal  artery  itself,  the  sciatic,  or  the  pudic  where  it  winds  over 
the  spme  of  the  ischium.  Aneurysms  in  this  situation  may  be  the 
result  of  a  wound  or  other  injury,  or  may  occur  spontaneously. 
They  are  frequently  attended  with  pain,  from  pressure  on  the 
sciatic  nerve,  and  there  may  be  some  interference  with  the  move- 
ments of  the  hip-joint.  The  pulsation  and  bruit  will  generally 
serve  to  distinguish  them,  but  tiiere  may  be  no  pulsation,  as  where 
the  aneurysm  has  burst,  or  blood  has  been  effused  into  the  tissues 
as  the  result  of  a  wound  of  the  artery  ;  a  sarcoma  of  Iwne,  moreover, 
may  also  pulsate.  Under  such  circumstances,  exploration  with  a 
grooved  needle  will  be  necessary.  Treatment.— internal  iliac 
artery  should  be  tied  by  the  transperitoneal  method.    This  is  a 
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mucli  safer  procedure  than  cutting  down  on  the  aneurysm  and  securing 
the  ends  of  the  bleeding  vessel.  After  the  iliac  has  been  secured  the 
sac  can  be  exposed  without  mucli  hfemorrhage,  the  distal  vessel  tied, 
and  the  aneurysm  dissected  out  or  plugged. 

Inguinal  and  iliac  aneurysms. — Ingxdnal  aneurysms  are  those 
which  involve  the  termination  of  the  external  iliac.  They  may  extend 
either  upwards  along  the  course  of  the  external  iliac  into  the  abdomen, 
or  downwards  in  the  course  of  the  femoral  into  the  thigh.  Iliac 
aneurijsms  are  those  involving  the  upper  part  of  the  external  iliac  or 
common  iliac,  and  are  situated  in  the  iliac  fossa.  Inguinal  and  iliac 
aneurysms  may  have  to  be  diagnosed  from  enlarged  inguinal  glands 
over  the  artery,  tumours,  especially  pulsating  tumours  of  the  pelvic 
bones,  and  abscesses.  From  abscess  and  tumour  they  may  be  dis- 
tinguished by  the  signs  already  several  times  alluded  to.  Their 
diagnosis  from  pulsating  tumours  of  bone  is  often  very  difficult,  and 
the  external  iliac  has  before  now  been  tied  under  the  impression 
that  such  a  tumour  was  an  aneurysm.  The  diagnostic  points  have 
already  been  given  under  Pulsatile  Tumours  of  Bone  and  Diagnosis 
of  Aneurysm  (pp.  371,  395). 

Treatme.nt. — 1.  When  the  aneurysm  is  of  modei'ate  dimensions, 
and  involves  only  a  small  portion  of  the  external  iliac,  this  vessel 
should  be  tied  by  the  transperitoneal  method,  or,  if  preferred,  an 
attempt  may  first  be  made  to  compress  it.  2.  Where  there  is 
apparently  not  room  to  apply  a  ligature  to  the  external  iliac,  the 
common  iliac  may  be  tied  by  the  transperitoneal  method  or  the 
aneurysm  might  possibly  be  excised,  avoiding  injury  to  the 
iliac  vein. 

Femoral  aneurysms  are  situated  in  Scarpa's  triangle  or  Hunter's 
canal.  They  are  easy  of  diagnosis  except  where  the  skin  is  inflamed 
and  brawny,  when  they  may  be  mistaken  for  an  abscess.  Wheii 
situated  in  Hunter's  canal,  the  femoral  should  be  tied  in  Scarpa's 
triangle.  When  arterio-venous  from  injury,  see  p.  280.  When 
situated  in  Scarpa's  triangle,  the  external  iliac  or  common  femoral 
may  be  ligatured.  In  either  situation  the  aneurysm,  if  circumscribed, 
is  best  dissected  out. 

Popliteal  aneurysm  is  the  commonest  sm-gical  aueiuysm.  The 
frequency  of  aneurysm  in  this  situation  is  attributed  to — 1,  the 
bifurcation  of  the  popliteal  artery  into  the  anterior  and  posterior 
tibial,  whereby  the  circulation  through  it  may  be  slightly  obstructed, 
or  an  embolus  be  readily  impacted  ;  2,  the  artery  being  unsupported 
by  muscles  and  in  contact  with  the  bone;  3,  the  sti*ain  on  the  artery 
in  the  movements  of  the  knee-joint :  sometimes  in  the  cadaver  the 
coats  of  the  popliteal  artery  will  partly  rupture  when  the  knee  is 
strongly  over-extended  luitil  the  ligaments  crack  ;  4,  the  compression 
that  may  be  exerted  on  the  end  of  the  artery  by  the  strong  fibrous 
arch  of  origin  of  the  soleus  muscle.  A  popliteal  aneurysm  is  often 
bilateral,  and  is  nearly  always  seen  in  men.     ^Vllilst  syphilis  is  often 
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the  cause,  yet.  this  aneurysm  may  appear  in  young  men  without 
any  such  condition  being  present.  A  punctured  or  bullet  wound 
may  cause  an  arterio-venous  aneurysm.  A  popliteal  aneurysm  is  not 
usually  difficult  to  diagnose,  but  should  it  become  diffused,  suppurate, 
or  break  into  the  knee-joint,  it  may  be  mistalcen  for  a  malignant 
tumour  of  the  bones,  an  abscess,  or  an  affection  of  the  joint.  The 
history  of  the  case,  the  consideration  of  the  diagnostic  signs  of 
aneurysm  already  given,  and  the  introduction  of  an  exploring  needle 
into  the  knee  when  blood  has  been  effused  into  the  joint,  will  usually 
clear  up  any  doubt  as  to  the  nature  of  the  affection. 

Treatment. — In  an  uncomplicated  case,  the  rule  now  is  at  once  to 
tie  the  popliteal  in  the  upper  part  of  its  course,  or  the  femoral  artery 
in  Hunter's  canal  or  in  Scarpa's  triangle.  This  last  procedure  will 
usually  succeed  if  the  anastomotic  circulation  has  not  been  already 
dilated,  following  compression.  The  operation  of  tying  is  contra- 
indicated  under  the  following  circumstances :^ — -I.  When  the  aneurysm 
is  rapidly  increasing  in  size,  leaking,  or  threatening  to  burst. 
2.  When  the  aneurysm  is  inflamed  or  has  suppurated.  3.  When  it 
has  burst  into  the  knee-joint.  4.  When  the  limb  is  oedematous, 
showing  that  the  vein  is  being  seriously  compressed.  5.  When  the 
aneurysm  is  traumatic,  diffused,  or  arterio-venous.  Extirpation  of  the 
sac,  or  at  least  ligature  above  and  below  and  the  turning  out  of  the 
clot,  should  then  be  undertaken.  Amputation  is,  as  a  rule,  called  for 
— 1.  If  gangrene  has  set  in.  2.  If  suppuration  attended  with  profuse 
haemorrhage  has  occurred  ;  and  3.  If  the  knee-joint  is  disorganised. 


LIGATURE  OF  ARTERIES. 

The  ligature  of  arteries  in  continuity  requires  a  knowledge  of  their 
relational  anatomy  and  of  the  position  and  appearance  of  the  various 
structures  which  serve  as  guides  to  them.  Such  a  knowledge  ca,n 
only  be  gained  in  the  dissecting-room,  and  by  the  frequent  practice 
of  operations  on  the  dead  body.  Here  the  chief  rules  that  should 
guide  us  in  applying  a  ligature,  and  a  short  account  of  the  methods 
of  tying  the  important  arteries,  are  given.  It  need  hardly  be  said  that 
the  strictest  precautions  should  be  taken  to  ensure  an  aseptic  operation, 
since  upon  this,  perhaps,  more  than  upon  anything  else  mentioned  in 
the  following  rules,  will  success  depend.  The  ligature  must  be 
sterile,  and  tlie  wound  should  be  neither  fingered  nor  bruised. 

General  rules  for  ligature. — 1.  The  incision  should  generally  be 
made  parallel  to  the  course  of  the  artery  and  the  skin  divided  evenly 
to  promote  union  by  first  intention.  2.  Each  successive  cut  through 
the  underlying  tissues  should  be  made  the  same  length  as  that 
through  the  skin,  and  bruising  of  the  parts  avoided  as  much  as 
possible.  The  exposed  structures  must  be  recognised  according  to 
tlie  stops  of  the  operation.    3.  The  sheaths  t)f  muscles  and  tendons 
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should  not,  if  possible,  be  ojDened,  but  the  muscles  retracted. 
If  need  be,  the  muscle  fibres  are  split  longitudinally  rather  than 
cut  across.  4.  The  sheath  of  the  vessel  having  been  exposed  and 
the  artery  seen  pulsating,  the  sheath  should  be  pinched  up  with 
forceps  and  opened  by  cutting  with  the  blade  of  the  knife  on  the 
flat.  5.  The  sheath  being  opened,  it  must  be  separated  from  the 
artery  in  the  whole  of  its  circumference  by  careful  dissection  with 
the  knife  turned  with  its  edge  from  the  artery,  and  by  a  blunt- 
ended,  unthreaded  aneurysm  needle,  insinuated  by  a  gentle  to  and 
fro  movement  between  the  sheath  and  the  artery.  If  this  part  of  the 
operation  is  not  done  very  delicately,  too  much  of  the  sheath  in  the 
long  axis  of  the  artery  will  be  separated,  and  there  will  be  danger  of 
secondary  haemorrhage  from  cutting  off  of  the  blood  supply  which  the 
vessel  receives  from  the  sheath,  or  the  accompanying  vein  may  be 
punctured.  6.  Having  separated  the  sheath,  one  side  of  it  should 
be  seized  with  the  forceps  and  the  needle  passed,  unthreaded,  between 
it  and  the  artery,  and  the  point,  by  a  gentle  to  and  fro  movement, 
carried  round  the  vessel  without  injuring  or  including  any  of  the 
contiguous  structures.  It  should,  save  in  exceptional  cases,  be 
passed  from  the  side  on  which  the  main  vein  lies.  It  is  better  also 
to  separate  vense  comites,  although  if  small  these  may  Avithovit  detri- 
ment be  included  in  the  ligature,  7.  When  the  point  of  the  needle 
projects  on  the  opposite  side,  it  should  be  cleared  from  any  loose 
cellular  tissue  of  the  sheath  it  may  have  carried  before  it  by  scratching 
with  anatomy  forceps,  or  cutting  on  the  needle  with  the  edge  of  the 
scalpel  directed  from  the  artery.  8.  The  artery  should  be  gently 
raised  in  the  curve  of  the  needle  to  ascertain  that  no  other  sti'ucture 
is  included,  and  that  pressure  controls  the  pulsation  in  the  aneurysm. 
9.  The  needle  should  now  be  threaded  with  the  ligature,  which  is 
carried  round  the  artery  as  the  needle  is  withdrawn ;  the  ligature 
should  then  be  tied  in  a  knot  and  its  ends  cut  off  short.  10.  Should 
much  of  the  sheath  have  been  unavoidably  separated  from  the  artery, 
two  ligatures  had  better  be  passed,  each  tightly  tied  and  the  artery 
divided  between  them.  This  will  always  be  found  a  safe  method 
for  moderate-sized  vessels  in  easily  accessible  situations.  For  large 
arteries  like  the  innominate,  carotid,  subclavian  or  iliacs,  division  is 
more  dangerous  and  a  ligature  in  continuity  should  be  the  rule. 
11.  Some  form  of  aseptic  ligature  should  be  employed,  as  kangaroo- 
tail  tendon,  silk,  or  chromicised  catgut,  but  the  best  material  can 
hardly  be  said  to  have  been  determined,  although  generally  kangaroo- 
tail  tendon  is  found  to  answer  admirably.  12.  If  the  vein  is 
wounded,  a  ligature  or  pressure  may  be  applied  and  the  artery  tied 
a  little  higher  up.  Any  other  bleeding  is  also  stopped.  13.  The 
wound  should  be  accurately  united  in  stages,  rarely  drained,  and 
dressed  antiseptically.  14.  For  the  form  of  ligature  knot,  see 
p.  217. 

The  complications  connectpd  with  ligaturing  arteries  in  coptinuity 
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are  prevented  by  a  knowledge  of  anatomy  and  the  practice  of  anaes- 
thesia and  antiseptic  surgery.  Suppuration  in  the  wound  and  sac, 
secondary  hemorrhage,  septic  phlebitis,  and  pyajmia  should  not  now 
occur,  unless,  following  an  injury,  the  wound  is  already  infected  (see 
p.  222).  The  recurrence  of  pulsation  in  the  aneurysm,  and  gan- 
grene of  the  limb,  are  complications  depending  upon  individual 
conditions  and  the  choice  of  operations. 

THE  LIGATURE  OP  SPECIAL  ARTERIES. 

The  innominate  artery. — Its  ligature  has  been  one  of  the  most 
difficult  and  dangerous  of  operations,  owing  to  the  great  liability  to 
secondaiy  htemorrhage,  but  several  cases  have  been  successful.  It 
is  indicated  for  aneurysm  or  punctured  wound  of  the  right  sub- 
clavian and  carotid  arteries  so  close  to  or  actually  involving  the 
bifurcation  of  the  innominate  that  it  is  impossible  to  place  a 
ligature  round  these  vessels  on  the  proximal  side  of  the  aneurysm 
or  wound.    One  of  three  methods  may  be  used  to  expose  the  artery. 

(1)  The  head  being  extended  as  much  as  possible  by  placing  a 
pillow  behind  the  shoulders,  a  median  incision  is  made  from  the 
cricoid  cartilage  downwards  over  the  manubrium,  the  median  raphe 
of  the  sterno-hyoids  divided  in  the  same  line,  and  then  the  sterno- 
hyoid and  sterno-thyroid  muscles  retracted  on  each  side.  The  carotid 
artery  is  sought  for  just  in  front  of  the  right  side  of  the  trachea,  its 
sheath  opened  as  far  down  as  possible  on  the  inner  side,  and  a 
ligature  placed  round  the  carotid  and  tied  tightly.  By  following  down 
the  carotid  so  laid  bare  and  drawing  it  up  a  little  by  the  ligature, 
the  innominate  is  exposed  below  its  bifurcation,  its  sheath  opened  on 
its  anterior  aspect,  a  ligature  passed  round  it  and  tied.  This  median 
incision  is  serviceable  in  that  no  muscle  or  bone  is  divided  which 
may  subsequently  ooze  and  fill  the  wound  with  decomposable  blood- 
clot,  norisany  important  vessel  wounded,  only  inferior  thyroid  veins, 
also  the  arteria  thyroidea  ima  if  one  is  present,  but  these  can  be 
easily  controlled.  The  early  exposure  of  the  carotid  forms  a  safe 
guide  to  the  innominate,  whilst  the  internal  jugular  vein  and  the 
vagus,  sympathetic  and  phrenic  nerves  lie  well  outside.  The 
innominate  is  exposed  having  the  internal  jugular  and  subclavian 
veins  united  in  tlie  right  innominate  to  the  outer  side,  and  the  left 
innominate  vein  crossing  below  the  point  for  applying  the  ligature. 
The  innominate  artery  is  there  uncovered  by  pleura,  tlie  right  fold 
of  which  lies  to  the  right,  whilst  the  operation  wound  generally 
keeps  as  far  as  possible  from  the  aneiu-ysm,  or  from  any  plug  or 
finger  temporarily  controlling  hiX5morrhage.  But  it  is  impossible  thus 
to  get  the  ligature  round  if  the  l)ifurcation  of  the  innoniinato  is  low. 

(2)  After  making  tlie  foregoing  skin  incision  the  manubrium  is 
cut  through  down  the  middle  line  to  the  gladiolus,  especial  care 
being  taken  not  to  injure  the  left  ijmoniinate  veil)  behind,  Then 
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the  right  half  of  the  manubrium  is  raised  and  cut  away  by  dividing 
the  sterno-clavicular  articulation  and  the  first  rib  cartilage.  This 
will  serve  to  expose  the  innominate  artery,  with  the  left  iiuiominate 
vein  crossing  it  to  join  the  right  just  to  its  outer  side  ;  these  veins 
and  the  right  fold  of  the  pleura  expand  with  expiration  and  are 
sucked  in  with  inspiration.  The  phrenic,  the  vagus  and  sym- 
pathetic nerves  in  front  and  around  the  first  part  of  the  subclavian, 
also  the  right  internal  mammary  artery,  should  lie  well  to  the  outer 
side.  Thus  there  is  room  to  apply  the  "stay-knot"  of  Ballance  and 
Edmunds  (Fig.  80). 

(3)  By  an  angular  incision  down  the  neck  to  the  sternum  and 
then  along  the  clavicle,  the  skin  is  divided,  and  then  the  attachments  of 
the  sterno-hyoid,  sterno-thyroid,  and  sterno-mastoid  muscles  to  the 
required  extent.  Such  an  incision  has  been  proved  to  have  many 
objections ;  by  the  retraction  of  these  divided  muscles  a  cavity  has 
formed  into  which  blood  oozed,  decomposed,  and  led  to  secondary 
hajmorrhage.  Further,  the  incision  comes  down  upon  the  aneurysm 
which  may  block  the  way  to  finding  the  innominate  behind  the  sterno- 
clavicular joint,  until  the  carotid  is  sought  for  and  followed  down  as 
in  the  median  incision.  Also  in  the  way  to  the  artery  are  the 
internal  jugular  and  subclavian  veins  joining  to  form  the  right 
innominate,  to  say  nothing  of  smaller  veins  and  the  right  thoracic  duct; 
also  the  phrenic,  vagus  and  sympathetic  nerves  are  disturbed  in 
front  and  around  the  first  part  of  the  subclavian,  and  are  difficult  to 
make  out  if  the  artery  is  aneurysmal.  Doubtless  their  irritation 
has  had  much  to  do  with  the  shock  some  of  the  patients  received. 

It  is  necessary  in  all  cases  to  tie  the  common  carotid,  otherwise 
such  is  the  regurgitant  flow  through  that  artery  over  the  distal  side  of 
the  ligature  that  secondary  haemorrhage  is  most  likely.  The  branches 
of  the  first  part  of  the  right  subclavian,  the  vertebral,  internal 
mammary,  and  inferior  thyroid,  may  be.  so  dilated  as  to  prevent 
shrinkage  of  the  sac.  If  so,  either  at  the  same,  or  perhaps  more  safely 
at  a  subsequent  operation'  they  must  be  ligatured.  All  bleeding  is 
arrested,  divided  muscles  sutured,  and  the  wound  closed  without 
drainage.  Blood  and  exudation  have  collected  in  a  cavity  to  which 
pressure  could  not  be  applied,  and  have  become  infected  through' 
the  drainage  tube,  followed  by  fatal  secondary  hfemorrhage.  The 
collateral  circulation  is  carried  on  through  the  upper  intercostals 
into  subclavian  and  axillary  branches ;  from  the  iliac  through  the 
deep  epigastric  into  the  internal  mammary ;  from  the  carotid  and 
subclavian  on  the  left  side  through  the  inferior  thyroid  and  vertebral 
into  the  corresponding  arteries  of  the  right  side  ;  and  through  the 
circle  of  Willis. 

The  common  carotid  artery  may  be  compressed  for  a  short 
while  by  grasping  the  neck  with  the  fingers  whilst  pressing  back  the 
artery  against  the  spine  with  the  thumbs,  one  over  the  other  ;  or  the 
artery  may  be  pinched  between  the  fingers  in  front  and  the  thumb 
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behind  the  stenio-mastoid.  It  is  better  controlled  temporarily  by  a 
loop  round  the  artery,  using  a  flat  ligature  so  as  not  to  injure  the 
inner  coats  and  cause  thrombosis,  also  taking  care  not  to  infect  the 
wound. 

Ligation  may  be  required  for — 1.  Wound  of  the  common  or 
internal  carotid  artery  through  a  punctured  wound  near  the  angle  of 
the  jaw  or  tonsil ;  2,  ulceration  into  the  common  carotid  artery,  e.g., 
by  septic  inflammation,  or  into  the  internal  carotid  artery  outside  or 
in  its  course  through  the  carotid  canal;  3,  aneurysm  of  the  common 
carotid  in  its  upper  part,  at  its  bifurcation;  4,  orbital,  intracranial  and 
cirsoid  aneurysm ;  and  5,  aneurysm  at  the  root  of  the  neck  (distal 


Fir.  156.— Incision  for  tbe  ligature  of  arteries  in  tlie  neck.  a.  The  temporal  ;  b.  tlie 
facial  ;  c.  the  e-xternal  carotid  ;  d.  the  lingual  ;  c.  the  common  carotid  ;  /.  the 
third  part  of  the  subclavian. 

ligature).  The  artery  may  be  tied  either  above  or  below  the  omo- 
hyoid. When  practicable  it  should  be  tied  above,  as  it  is  here  more 
superficial,  and  the  risk  of  suppuratiop  extending  beneath  the  deep 
fascia  into  the  chest  is  avoided.  The  high  operation,  or  ligature 
above  the  omo-7iyou/.— Having  turned  the  head  to  the  opposite  side, 
make  an  incision  three  inches  in  length  with  its  centre  opposite 
the  cricoid  cartilage,  along  the  anterior  edge  of  the  sterno-mastoid 
muscle,  in  a  line  drawn  from  the  sterno-clavicular  articulation 
to  a  point  midway  between  the  angle  of  the  jaw  and  the  mastoid 
process  (Fig.  156,  e).  Divide  the  skin,  superficial  fascia,  platysma 
and  deep  fascia.  Draw  the  anterior  edge  of  the  sterno-mastoid 
gently  outwards,  and  the  artery  will  be  found  pulsating  in  the  angle 
formed  by  the  omo-hyoid  with  the  sterno-mastoid.  Open  the 
sheath  on  its  inner  side,  and  pass  the  aneurysm  needle  from  with- 
out inwards  to  avoid  injuring  the  vein  which  slightly  overlaps  the 
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artery  on  its  outer  side,  and  keep  its  point  close  to  the  vessel  lest  the 
pneumogastric  nerve  behind  be  included  in  the  ligature.  The  small 
descendens  cervicis  nerve  runs  superficial  to  the  sheath,  and  if 
seen,  should  be  avoided.  The  superior  thyroid,  lingual  and  facial 
veins  cross  the  artery  to  open  into  the  internal  jugular  vein.  Should 
they  impede  the  operation,  divide  them  between  clamp  forceps.  The 
loiv  operation,  or  ligature  beloiv  the  omo-hyoid.- — Make  an  incision  in  the 
same  line  as  for  the  high  operation,  but  lower  in  the  neck  (Fig.  156,  e). 
Draw  the  sterno-mastoid  outwards  and  the  sterno-hyoid  and  thyroid 
inwards  and  the  artery  will  be  felt  beating  in  the  angle  formed  by 
the  omo-hyoid  with  the  sterno-thyroid.  Pass  the  needle  as  before 
from  without  inwards,  taking  especial  care  not  to  injure  the  internal 
jugular  vein  which  on  the  left  side  overlaps  the  artery.  The 
head  should  be  kept  fixed  after  ligature  by  sand-bags  or  some 
form  of  splint. 

The  chief  dangers  after  ligature  are — 1.  Secondary  haemorrhage 
from  a  septic  ligature.  2.  Paralysis,  especially  in  old  people  with 
arteriosclerosis,  (a.)  Immediate  hemiparesis  of  the  opposite  side,  from 
temporary  antemia  in  the  area  of  the  middle  cerebral  artery,  or  definite 
hemiplegia  if  thrombosis  takes  place.  (6)  Hemiplegia  on  the  ligatured 
side  coming  on  after  a  few  days  from  septic  cerebral  softening  conse- 
quent upon  the  detachment  of  a  septic  clot  from  the  proximal  side  of 
the  ligature,  which  has  then  been  carried  up  the  opposite  carotid. 
.3.  Septic  pneumonia  from  suppuration  in  the  wound  or  in  the  aneu- 
rysmal sac.  4.  Irritation  of  the  pneumogastric  may  cause  a  momentary 
arrest  of  the  heart,  or  respiration,  and  division  the  paralysis  of  the  vocal 
cord  of  that  side,  but  do  not  cause  pneumonia  unless  the  wound  is 
also  septic.  5.  A  ligature  of  both  carotids  simultaneously  has  caused 
fatal  coma — at  least  two  weeks  should  intervene  after  the  ligature 
of  one  artery  before  the  opposite  artery  is  occluded. 

The  collateral  circulation  (1)  from  the  subclavian  artery  of  that  side 
through  the  inferior  thyroid  and  vertebral  or  through  the  cervical 
branches  into  the  princeps  cervicis  of  the  occipital ;  (2)  from  the  opposite 
internal  carotid  through  the  circle  of  Willis  into  the  internal  carotid 
of  the  ligatured  side,  and  th^n  by  back  flow  to  the  bifui-cation  and 
into  the  external  carotid ;  (3)  from  the  opposite  external  carotid 
through  its  branches  into  the  corresponding  branches  on  the  ligatured 
side  (Fig.  157). 

The  internal  carotid  artery  hardly  ever  requires  to  be  ligatured, 
except  in  excising  a  carotid  aneurysm  developing  at  the  bifurcation. 
A  ligature  of  the  common  carotid,  with  or  without  ligature  of  the 
external  carotid,  is  generally  to  be  preferred.  A  punctured  wound 
below  the  jaw,  as  seen,  is  practically  always  of  the  external  carotid 
artery  or  one  of  its  branches ;  a  wound  of  the  internal  carotid  being 
mostly  fatal  at  once.  The  ligature  of  the  internal  carotid  in  excising 
a  deep-seated  malignant  tumour  is  usually  fatal  not  only  from  the 
dangers  mentioned  under  ligature  of  the  common  carotid,  but 
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also  from  the  difficulty  or  impossibility  of  securing  the  distal  end. 
Hfemorrhage,  from  septic  sloughing  and  ulceration,  into  the  internal 
carotid  is  so  immediately  dangerous  to  life  and  so  impossible  to  make 
the  field  of  an  operation,  that  ligature  of  the  common  carotid  at  some 
distance  from  the  septic  inflammation  offers  the  only  chance.  Htemor- 
rhage  from  the  ear  following 
otitis  is  exceptionally  uncon- 
trollable, presumably  due  to 
ulceration  into  the  carotico- 
tympanic twig  given  off  near 
the  bend  of  the  artery  in 
the  canal.  Such  cases  have 
been  successfully  arrested 
by  ligature  of  the  common 
carotid.  If,  however,  the 
wall  of  the  artery  itself  is 
involved,  nothing  probably 
will  avail.  For  intracranial 
aneurysm  ligature  of  the 
common  carotid  is  so  much 
the  easier. 

The  internal  carotid  lies 
deeper,  at  first  a  little  outside 
the  external  carotid,  having 
the  internal  jugular  vein 
external,  and  behind  and 
outside  the  vagus  and  sym- 
pathetic nerves,  the  superior 
laryngeal  nerve  passing  along 
between  the  artery  and  the 
vein,  which  should  not  be 
touched  for  fear  of  "  depres- 
sor "  effects. 

The  external  carotid 
artery. — A  ligature  is  re- 
quired for  (1)  a  punctured 
wound  in  the  submaxillary 
region;  (2)  htemorrhage  from 
the  nose  and  throat ;  (3)  for 
a  cirsoid  aneurysm;  (4)  in 
the  course  of  removing 
tumours  from  the  submaxillary  region;  (5)  for  htemorrhage  from 
the  middle  meningeal  which  cannot  be  controlled  inside  the  temporal 
bone. 

(1)  A  punctured  wound  in  the  submaxillary  region  from  which 
arterial  blood  is  flowing  will  almost  certainly  involve  the  external 
carotid  artery  or  one  of  its  branches,  and  not  the  internal  or  common 


Fia.  157. — Diagram  to  show  the  collateral  cir- 
culation after  ligature  of  common  carotid, 
subclavian  and  axillai-y  arteries,  a.  Common 
carotid ;  b.  Internal  carotid  ;  c.  External 
carotid  ;  d.  Vertebral  ;  b.  Circle  of  Willis  ; 
F.  Basilar  ;  o.  Subclavian  ;  h.  Thyroid  axis  ; 
I.  Inferior  thyroid  ;  J.  Superior  thyroid  ; 
K.  Occipital  ;  L.  Princeps  cervicis  ;  m.  Deep 
cervical  ;  n.  Transversalis  colli ;  o.  Supra- 
scapular ;  p.  Posterior  scapular  :  q.  Dorsalis 
scapulee  ;  r.  Infra-scapular  ;  s.  Subscapular  ; 
T.  Long  thoracic  ;  u.  Short  thoracic  ; 
V.  Superior  intercostal ;  x.  Internal  mara- 
maiy;  y  and  z.  Aortic  intercostals. 
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carotid.  Hence  it  is  a  mistake  in  such  a  case  to  ligature  the  common 
capotid.  Not  only  is  haemorrhage  likely  to  continue,  owing  to  the 
free  anastomosis  between  the  external  carotids  of  the  two  sides,  but 
also  a  regurgitant  haemorrhage  from  the  circle  of  Willis  will  take  place 
down  the  iutei-nal  carotid  and  so  into  the  external,  whilst  at  the  same 
time  the  patient  may  suffer  from  the  cutting  off  the  blood  supply 
to  one  side  of  the  brain,  after  he  has  already  been  rendered  generally 
anaemic  by  the  primary  hcemorrhage.  The  rule  should  be  to  enlarge 
and  explore  the  wound  for  the  bleeding  point,  and  to  apply  ligatures 
on  either  side  of  it,  whether  it  be  the  external  carotid  itself  or  one 
of  its  branches,  the  haemorrhage  being  controlled  meanwhile  by 
temporary  pressure  on  the  common  carotid,  or  by  passing  a  ligature 
round  the  artery  and  drawing  it  forwards  against  the  assistant's 
finger,  removing  the  loop-  as  soon  as  the  bleeding  point  has  been 
secured.  (2)  For  haemorrhage  from  the  nose  or  throat,  except  in 
the  case  of  the  tongue,  there  is  so  free  a  communication  between  the 
two  sides  that  the  ligation  must  generally  be  done  at  the  same  time 
on  both  sides,  if  it  is  really  required.  (3)  The  foregoing  remarks 
apply  to  the  case  of  cirsoid  aneurysm.  Therefore,  as  regards  both 
(2)  and  (3),  surgeons  generally  rely  on  tying  the  individual  branches 
involved.  (4)  In  removing  tumours  from  the  submaxillary  region, 
the  external  carotid  if  involved  is  excised  or  only  its  branches  are  tied. 

The  external  carotid  artery  may  be  ligatured  anywhere .  in  its 
course  between  the  hinder  and  upper  angle  of  the  thyroid  car- 
tilage and  a  point  midway  between  the  angle  of  the  jaw  and  the 
mastoid  process.  An  incision  is  made  in  this  line  (Fig.  156,  c),  veins 
joining  to  form  the  external  jugular  are  clamped, the  anterior  border  of 
the  sterno-mastoid  retracted,  the  stylo-hyoid  and  the  posterior  belly  of 
the  digastric  drawn  forwards,  whilst  facial  and  lingual  veins  going 
to  the  internal  jugular  are  divided  between  clamps,  and  the  sub- 
maxillary gland  hooked  upwards.  The  artery  should  generally  be 
tied  in  two  places  and  divided  between  the  ligatures  to  prevent  the 
regurgitant  haemorrhage,  and  any  branch  arising  near  should  also 
be  secured. 

Branches  of  the  external  carotid — The  superior  thyroid, 
— This  artery  requires  to  be  tied  (1)  when  wounded,  as  in  "cut 
throat "  ;  (2)  to  check  enlargement  of  a  vascular  goitre,  or  in  the 
course  of  removing  one;  (3)  in  excision  of  the  larynx.  An  incision 
is  made  along  the  anterior  border  of  the  sterno-mastoid,  which  is 
retracted,  and  the  artery  sought  for  near  its  origin,  just  behind  the 
great  cornu  of  the  hyoid  bone,  or  where  it  enters  the  upper  and  back 
part  of  the  lateral  thyroid  lobe.  The  superior  laryngeal  nerve  runs 
above  and  to  its  inner  side. 

The  lingual  artery  may  be  compressed  when  bleeding  into  the 
mouth  by  passing  the  finger  down  to  the  epiglottis,  then  hooking 
it  outwards  under  the  angle  of  the  jaw.  It  may  require  ligature 
for  haemorrhage  in  cancer  of  the  tongue,  and  as  a  preliminary  to 
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excision  of  the  tongue.  Make  an  incision  along  the  greater  cornu 
of  the  hyoid  bone  (Fig.  156,  d)  ;  divide  the  skin,  superficial  fascia 
and  platysma ;  hook  up  the  submaxillary  gland,  and  a  few  touches 
of  the  knife  will  expose  the  triangle  bounded  below  by  the  anterior 
and  posterior  belly  of  the  digastricus  and  above  by  the  hypoglossal 
nerve.  Scratch  cautiously  through  the  muscular  fibres  of  the  hyo- 
glossus,  which  forms  the  floor  of  this  triangle,  taking  care  not  to 
injure  the  lingual  vein  which  is  superficial  to  the  muscle  ;  the  lingual 
artery  will  be  seen  or  felt  lying  upon  the  middle  constrictor  of  the 
pharynx. 

The  vessel,  however,  is  sometimes  abnormal,  and  consequently  may 
not  be  found  in  the  usual  situation.  It  is  then  sought  by  extending 
the  incision  backwards  towards  its  origin,,  and  tied  just  as  at  comes 
off  from  the  external  carotid,  as  it  lies  on  the  middle  constrictor 
between  the  greater  cornu  of  the  hyoid  bone  and  the  posterior 
belly  of  the  digastricus.  The  operation  is  more  difficult,  but  the 
supply  of  blood  to  the  back  of  the  tongue  through  the  dorsalis 
linguae  branches  is  also  cut  off.  The  vessel  may  also  be  exposed 
through  an  incision  along  the  anterior  edge  of  the  sterno-mastoid, 
similar  to  that  for  ligature  of  the  external  carotid. 

The  facial  artery  is  readily  compressed  or  tied  at  the  anterior 
edge  of  the  masseter,  where  it  can  be  felt  beating  (Fig.  156,  b). 
It  lies  anterior  to  its  vein.  It  has  frequently  to  be  tied  in  its  course 
through  the  neck  in  the  removal  of  glands  from  that  region.  When 
the  submaxillary  triangle  is  incised  and  the  gland  hooked  up,  the 
tortuous  artery  is  stretched  out,  extending  from  the  posterior  belly 
of  the  digastric  and  stylo-hyoid  muscles  across  to  the  gland  behind  the 
posterior  border  of  the  mylo-hyoid  and  above  the  hypoglossal  nei-ve. 

The  temporal  artery  may  require  ligature  for  cirsoid  aneurysm 
or  a  wound  of  the  vessel.  It  can  be  readily  secured  at  the  spot 
where  it  is  felt  beating  as  it  crosses  the  zygoma  just  in  front  of  the 
external  auditory  meatus  (Fig.  156,  a). 

The  occipital  artery  may  require  to  be  tied  (1)  for  a  wound; 
(2)  in  removmg  a  tumour,  especially  a  cirsoid  aneurysm.  It  is  to 
be  found  as  it  becomes  superficial  midway  between  the  occipital 
protuberance  and  the  mastoid  process.  Before  this  it  runs  so  deeply 
that  the  external  carotid  should  be  tied  before  and  beyond  its  origin. 

The  middle  meningeal  is  injured  in  the  foramen  spinosum  or 
m  the  temporal  groove  by  fracture,  also  in  the  course  of  removing 
the  Gasserian  ganglion.  If  it  cannot  be  controlled  locally  or  by 
plugging  the  canal,  the  external  carotid  should  be  ligatured  below 
in  the  neck  and  the  temporal  above. 

The  subclavian  artery  may  be  compressed  against  the  first 
rib  by  the  two  thumbs,  one  over  the  other,  in  the  subclavian  fossa 
immediately  above  the  clavicle,  or  a  key  may  be  wrapped  round 
with  lint  and  used  for  the  purpose.  The  safest  plan  is  to  make  an 
incision  and  pass  a  loop  of  a  ligature  round  the  artery. 
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The  artery  may  be  tied  in  the  third  part  of  its  course  for —  1,  axillary 
aneurysm ;  2,  aneurysm  at  the  root  of  the  neck  (distal  ligature) ; 
3,  ruptured  axillary  artery  ;  4,  secondary  hajmorrhage  after  amputa- 
tion at  the  shoulder-joint;  and  5,  as  a  preliminary  to  the  latter 
operation.    The  head  must  be  drawn  well  back,  the  face  turned 
to  the  opposite  side  and  the  shoulder  depressed  by  an  assistant 
pulling  on  the  arm ;  then  draw  down  the  skin  over  the  clavicle,  make 
an  incision  along  the  middle  third  of  that  bone  through  the  integu- 
ments and  platysma,  so  as  to  avoid  injuring  the  external  jugular 
vein,  and  let  the  tissue  slip  up  again  (Fig.  156,/).    Next  divide 
the  deep  fascia,  and  the  posterior  edge  of  the  sterno-mastoid  will  be 
exposed.    Hold  aside,  or  divide  if  necessary  between  clamp  forceps, 
the  external  jugular  or  any  other  vein  that  may  be  in  the  way,  but 
do  not  injure  the  supra-scapular  artery,  as  this  is  one  of  the  chief 
vessels  by  which  the  collateral  circulation  will  subsequently  be 
carried  on.    Note  the  triangle  bounded  by  the  omo-hyoid  above,  the 
clavicle  below,  and  the  scalenus  anticus  on  the  inner  side  :  follow 
down  the  outer  border  of  the  scalenus  anticus  to  the  scalene  tubercle 
on  the  first  rib;  the  artery  will  be  found  pulsating  behind  the  tubercle. 
It  has  the  vein  in  front  of  it,  but  on  a  lower  plane,  and  the  brachial 
plexus  above  it.    The  lowest  cord  of  the  brachial  plexus  may  indeed 
lie  in  front  or  behind  the  artery.    Pass  the  aneurysm  needle  from 
above  downwards,  and  before  tying  the  artery  gently  raise  it,  see 
that  it  pulsates,  that  it  can  be  flattened,  and  that  this  stops  the 
pulse  at  the  wrist.     By  this  means  the  artery  is  distinguished  from 
the  firm  cylindrical  nerve  cord. 

Many  surgeons  now  prefer  to  raise  the  arm  and  make  the  incision 
immediately  below  the  middle  of  the  clavicle. 

The  artery  is  tied  in  the  second  part  by  making  the  incision 
further  inwards,  dividing  the  outer  clavicular  attachment  of  the 
sterno-mastoid,  drawing  the  phrenic  nerve  inwards,  dividing  some  of 
the  fibres  of  the  scalenus  anticus,  and  separating  the  artery  with 
great  care  from  the  dome  of  the  pleura,  which  is  grooved  by  the 
artery  and  is  blown  up  into  the  wound  during  expiration. 

Ligature  of  the  first  part  of  the  subclavian  has  been  done  both 
on  the  right  and  left  sides  recently  with  success,  and  presents 
similar  difficulties  to  that  of  the  innominate.  On  the  right  side  the 
artery  may  be  reached  without  removing  bone,  on  the  left  side  the 
inner  part  of  the  clavicle  requires  to  be  removed.  The  dangers  are : 
injury  to  the  phrenic,  recurrent  laryngeal,  the  eighth  cervical,  and 
first  dorsal  nerve  roots,  and  to  the  thoracic  duct.  (Further  see 
Ligature  of  the  innominate  artery,  p.  409.) 

The  chief  dangers  after  ligature  are  pleurisy,  secondary  heemorrhage, 
and  suppuration  of  the  sac.  The  collateral  circidation  (Fig.  157)  after 
ligature  of  the  third  portion  is  carried  on  by — 1,  the  supi-a-scapular 
and  posterior  scapular  arteries  anastomosing  with  the  infra-scapular, 
subscapular,  and  dorsalis  scapulae  arteries ;  2,  the  internal  mammary, 
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superior  intercostal  and  aortic  intercostal  arteries  anastomosing  with 
the  long  and  short  thoracic  arteries. 

Branches  of  the  subclavian. — The  inferior  thyroid  artery  may 
be  ligatured  with  the  object  of  reducing  the  size  "of  a  vascular 
bronchocele,  which  it  enters  at  the  lower  and  deeper  part,  where 
srreat  care  must  be  taken  to  avoid  the 
recurrent  laryngeal  nerve,  which,  run- 
ning beside  the  trachea,  may  pass  either 
behind  or  in  front  of  the  artery  or 
between  its  branches.    Deeper  down 
the  artery  may  be  tied,  by  the  same 
incision  as  for  the  vertebral,  where  it 
crosses  the  line  of  that  artery  between 
the  carotid  tubercle  and  the  sterno- 
clavicular articulation;  the  sympathetic 
nerve  there  often  crosses  in  front  of  it, 
and  the  longus  colli  muscle  lies  behind. 

The  vertebral  artery  has  required  liga- 
ture for  a  wound  or  traumatic  aneurysm. 
It  is  exposed  by  an  incision  along  the 
posterior  border  of  the  sterno-mastoid, 
which  is  drawn  forwards  with  the  vessels, 
or  the  incision  is  made  at  the  anterior 
border  and  the  muscle  drawn  outwards 
with  the  great  vessels  in  their  common 
sheath.  The  artery  is  sought  for  in 
the  groove  between  the  scalenus  anticus 
externally  and  the  longus  colli  inter- 
nally under  the  prevertebral  fascia,  and 
is  tied  with  its  vein  before  it  enters  the 
sixth  transverse  process  or  between  this 
and  the  fifth  one. 

The  axillary  artery  requires  to  be 
ligatured  in  continuity  for  a  wound  or 
rupture  (p.  405).  In  the  third  part  of 
its  course  it  can  be  readily  secured  by 
raising  the  arm  and  making  an  incision 
through  the  skin  and  deep  fascia  along 
the  inner  border  of  the  coraco-brachialis 
and  biceps  (Fig.  160,  h).  In  the  first 
part  of  its  course  it  may  be  reached  by 

an  incision  parallel  to  and  just  below  the  clavicle,  the  pectoral  muscles 
being  retracted  downwards  or  the  fibres  partly  split  (Fig.  160,  a) ;  or 
if  the  wound  is  in  the  second  part,  the  pectoral  must  be  cut  across. 
Owing  to  the  depth  of  the  first  and  second  part,  ligature  of  the  third 
part  of  the  subclavian  is  to  be  preferred  for  axillary  aneurysm,  and 
this  may  be  done  by  an  incision  below  the  clavicle  {vide  stipra).  The 
w.  27 


Fia.  158. — Diagram  to  show  the 
collateral  circulation  after  liga- 
ture of  the  axillary  brachial 
and  radial  and  ulnar  arteries. 
A.  Brachial  ;  b.  Radial  ;  c. 
Ulnar  ;  d.  Superior  profunda  ; 
E.  Inferior  prof  unda  ;  f.  Anas- 
tomotica  magna  ;  G.  Radial 
recurrent ;  H.  Interosseous 
recurrent ;  i.  Anterior  and 
K.  posterior  ulnar  recurrent ; 
J.  Axillary  ;  l.  Common  in- 
terosseous ;  M.  Posterior  inter- 
osseous ;  N.  Anterior  interos- 
seous ;  00.  Anterior  and  pos- 
terior carpal  ;  i'.  Deep  palmar 
arch  ;  Q.  Superficial  palmar 
arch  ;  R.  Posterior  circumflex  ; 
s.  Subscapular. 
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collateral  circulation  (Figs.  157  and  158)  after  ligature  of  the  first 
portion  of  the  axillary  is  carried  on  by  the  same  vessels  as  after 
ligature  of  the  third  part  of  the  subclavian.  After  ligature  of  the 
third  part  of  the  axillary  it  is  carried  on  chiefly  by  the  anastomosis 
of  small  branches  of  the  subscapular  and  circumflex  above  with 
similar  branches  of  the  superior  profunda  below. 

The  brachial  artery  may  be  compressed  by  the  fingers  whilst 
the  thumb  grasps  the  outer  side  of  the  arm.    It  may  require 


Pig.  159. — Section  through  the  arm  below  the  middle  to  show  the  relations  of  the 
brachial  artery.  (After  Braune  and  Esmarch  and  Kowalzig.)  Muscles  :  h.  biceps  ; 
ha.  brachialis  anticus  ;  te.  external  head  of  triceps  ;  tl.  long  bead  of  triceps  ; 
ti.  iuner  head  of  triceps.  Vessels  :  h.a.  brachial  artery  with  vena  comes  ;  ijp.a.  in- 
ferior profunda  artery;  s.ju.a.  superior  profunda  artery;  a.b.s.p.a.  articular 
branch  of  the  superior  profunda  artery  ;  b.v.  basilic  vein  ;  c.v.  cephalic  vein. 
Nerves:  m.n.  median  nerve  ;  i.c.n.  internal  cutaneous  nerve  ;  «.».  ulnar  nerve; 
m.cn.  musculo-cutaneous  nerve  ;  m.s.n.  mu.sculo-spiral  nerve. 

ligature  for — 1,  wound  of  the  artery;  2,  aneurysm  at  the  bend  of 
the  elbow ;  3,  wound  of  the  palmar  arch. 

To  tie  the  brachial  artery  in  the  arm,  do  not  let  the  back  of  the 
arm  so  rest  that  the  triceps  (see  Fig.  159)  is  pushed  forwards,  and 
the  artery  then  displaced,  or  the  triceps  may  be  thus  mistaken  for  the 
biceps,  the  ulnar  nerve  for  the  median,  and  a  large  inferior  profunda 
artery  for  a  small  brachial.  Make  an  incision  (Fig.  160,  c)  along  the 
inner  edge  of  the  biceps  in  a  line  drawn  from  the  anterior  fold  of 
the  axilla  to  the  middle  of  the  bend  of  the  elbow  through  the 
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integuments  and  deep  fascia,  avoiding  the  basilic  vein  which  lies 
over  the  course  of  the  artery  beneatli  the  skin.  The  median  nerve 
crosses  the  artery  along  the  middle  of  its  course  from  without 
inwards,  and  during  life  may  receive  a  communicated  pulsation  until 
drawn  aside.  The  artery  is  carefully  separated  from  the  vense 
comites  surrounding  it. 

To  tie  the  artery  at  the  hend  of  the  elboiv,  make  the  incision 
obliquely  from  within  outwards  (Fig.  160,  d),  avoiding  the  basilic  vein, 
and  divide  the  semilunar  fascia  of  the  biceps ;  the  artery  will  be 
found  between  the  tendon  of  the  biceps  on  the  outer  side  and  the 
median  nerve  on  the  inner  side.  A  high  bifurcation  of  the  brachial 
may  be  met  with.  The  collateral  circulation  when  the  artery  is 
tied  above  the  origin  of  the  superior 
profunda  is  the  same  as  after  ligature 
of  the  third  part  of  the  axillary.  When 
tied  below  the  superior  profunda,  it  is 
chiefly  carried  oh  by  the  anastomosis 
of  this  vessel  with  the  radial  and  inter- 
osseous recurrent,  and  the  anastomotica 
magna;  when  tied  below  the  inferior  -pvo- 
funda,  by  the  additional  anastomosis  of 
this  vessel  with  the  posterior  iilnar  reciu"- 
rent  (see  Fig.  158). 

The  superior  profmida  may  be  injured 
and  a  traumatic  aneurysm  form  in  its 
course  in  the  musculo-spiral  groove,  or 
as  it  runs  between  the  supinator  longus 
and  the  brachialis  anticus. 

The  radial  and  ulnar  arteries  may 
be  tied  for — 1,  a  wound  or  traumatic 
aneurysm  of  either  vessel;  or,  2,  wound 
of  the  palmar  arch;  but  it  is  a  question 
whether  ligature  of  the  brachial  is  not 
preferable  in  the  latter  case  at  some  dis- 
tance from  the  septic  wound,  see  Wounds 
of  the  Palm.  Both  arteries  are  more 
easily  tied  at  the  wrist,  where  they  are  superficial  and  can  be  felt 
pulsating.  The  radial  lies  between  the  supinator  longus  and  the 
flexor  carpi  radialis ;  the  ulnar  between  the  innermost  tendon  of 
the  flexor  sublimis  digitorum  and  the  flexor  carpi  ulnaris,  by  whicli 
latter  tendon  it  is  slightly  overlapped.  An  incision  about  an  inch 
long  through  the  integuments  and  deep  fascia  parallel  to  the  course 
of  either  vessel,  is  all  that  is  necessary  to  expose  them  (Fig.  1 60,  n,  h). 
In  the  case  of  the  ulnar,  however,  the  flexor  carpi  ulnaris  may  have 
to  be  held  aside.  Tiie  aneurysm  needle  should  be  passed  from  the 
ulnar  to  the  radial  side  to  avoid  the  nerve  which  lies  to  the  ulnar  side. 
In  the  case  of  the  radial,  the  needle  may  be  passed  either  way  as 


JP 

Fio.  160. — Lines  of  incision  for 
ligature  of  arteries  of  the 
upper  extremity. 
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the  radial  nerve  at  the  wrist  is  not  in  contact  with  the  artery.  No 
harm  will  ensue  if  the  vense  comites  are  tied  with  their  respective 
vessels.  The  radial  artery  in  the  upper  third  lies  deeply  between 
the  supinator  longus  and  pronator  radii  teres.  Make  an  incision 
(Fig.  160,  e)  in  a  line  drawn  from  the  middle  of  the  bend  of  the 
elbow  to  half  an  inch  internal  to  the  styloid  process  of  the  radius. 
Separate  the  muscles  and  tlie  artery  will  be  exposed.  The  radial 
nerve  in  this  situation  is  some  distance  to  the  outer  side  of  the 
artery.  Ligature  of  the  ulnar  in  the  upper  third  is  more  difficult,, 
as  it  lies  beneath  the  superficial  flexor  muscles.  Make  an  incision 
(Fig.  160,/)  fovir  inches  long  in  a  line  drawn  from  the  front  of  the 
internal  condyle  to  the  radial  side  of  the  pisiform  bone.  Seek  the 
interval  between  the  flexor  carpi  ulnaris  and  the  flexor  sublimis 
digitorum.  Separate  these  muscles,  and  the  ulnar  nerve  will  be 
seen.  The  nerve  approaches  the  artery  to  the  inner  side  about  the 
junction  of  the  upper  and  middle  third  of  the  forearm.  Seek 
external  to  the  nerve,  and  the  artery  will  be  found  between  the 
flexor  sublimis  and  flexor  profundus  digitorum.  The  collateral 
circulation  after  ligature  of  the  radial  and  ulnar  arteries  is  by  the 
anterior  and  posterior  interosseous  arteries  to  the  carpal  branches 
(see  Fig.  158). 

To  compress  the  radial  and  ulnar,  the  fingers  grasp  the  back  of  the 
forearm,  whilst  the  thumbs  press  on  the  line  of  the  arteries  just 
above  the  wrist. 

Palmar  arteries. — The  termination  of  the  radial  artery  may  be 
tied  in  the  triangle  on  the  dorsal  aspect  formed  by  the  extensors  of 
the  thumb ;  superficial  to  the  triangle  is  a  branch  of  the  radial  vein 
and  of  the  radial  nerve.  Exceptionally  the  radial  artery  runs 
superficially  over  the  supinator  longus  and  extensores  ossis  metacarpi 
and  primi  internodii,  befoi'e  dipping  into  the  triangle.  The  line  of 
the  superficial  palmar  arch  is  marked  by  a  line  slightly  convex 
downwards  drawn  from  the  pisiform  bone  towards  the  palmar  border 
of  the  fully  outstretched  thumb,  whilst  the  deep  palmar  arch  is 
about  a  quarter  to  half  an  inch  above  this.  From  the  superficial  arch 
are  given  off  the  digital  branches  which  divide  for  tlie  supply  of  the 
fingers  about  half  an  inch  above  the  clefts.  From  the  deep  arch  are 
given  ofi"  the  interosseous  branches  which  run  deeply  between  the 
metacarpal  bones,  also  the  princeps  pollicis  to  the  thumb  and  radialis 
indicis  to  the  radial  side  of  the  index  finger.  Such  directions 
should  serve  as  a  guide  when  a  ligature  is  required  for  haemorrhage 
from  wounds  of  the  palm,  which  should  be  sufficiently  enlarged  for 
the  purpose.  It  is  much  moi"e  efiicient  and  does  much  less  harm 
than  attempts  to  control  by  pressure. 

The  abdominal  aorta  may  be  compressed  to  check  post- 
partum hajmorrhage  or  during  amputation  of  the  hip.  The  simplest 
plan  to  keep  up  pressure  for  any  time  is  to  press  with  the  closed  fist 
using  the  weight  of  the  body,  and  to  do  this  whilst  standing  on  a  stool 
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and  keeping  the  elbow  fully  extended.  Lister's  tourniquet  is  also 
employed  by  first  compressing  the  artery  with  fingers  just  below  and 
to  the  left  of  the  umbilicus  until  all  pulsation  is  lost  in  the  groins, 
then  applying  the  pad  to  replace  the  fingers  and  holding  it  firmly 
whilst  the  tourniquet  is  being  screwed  up,  which  should  be  done 
only  just  sufficiently  to  stop  pulsation  below.  Fatal  injury  has  been 
done  to  the  pancreas,  solar  plexus,  intestines,  or  sac  of  an  aneurysm 
by  this  means. 

The  abdominal  aorta  below  the  origin  of  the  renals  can  be 
ligatured  in  some  animals,  as  Sir  Astley  Cooper  showed  in  the  dog. 
In  rabbits  with  a  thin  abdominal  wall,  rigidity  and  paresis  of  the 
hind  limbs  result.  Sir  Astley  Cooper  applied  a  ligature  on  the 
abdominal  aorta  of  a  man  for  a  leaking  iliac  aneurysm  ;  others  have 
followed  him.  No  paraplegia  ensues.  The  attempts  have  been  nearly 
successful.  The  anastomosis  is  through  the  internal  mammary^  the 
intercostal  and  lumbar  arteries  above,  into  the  deep  epigastric  and 
circumflex  iliac  arteries  below. 

The  common  iliac  has  been  ligatured  many  times  successfully. 
It  may  be  done  for  aneurysm  involving  the  external  or  internal 
iliacs  and  for  hsemon-hage  into  a  pelvic  abscess. 

Transperitoneal  method. — A  median  incision  is  made  in  the  hypo- 
gastrium,  the  pelvis  raised,  the  intestines  pushed  aside,  the  ureter  as 
it  crosses  the  lower  end  of  the  artery  behind  the  peritoneum  is  made 
out  and  avoided.  The  peritoneum  is  divided,  the  artery  .exposed, 
and  the  needle  passed  away  from  the  corresponding  vein,  on  the 
right  side  from  without  inwards,  on  the  left  from  within  outwards. 
It  may  be  difficult  to  reach  the  artery  and  to  avoid  the  vein  on  account 
of  cedematous  subperitoneal  fat. 

Extra-inritoneal  method. — This  is  indicated  when  the  case  is 
already  septic.  Crampton's  incision  starts  from  the  tip  of  the  last 
rib,  is  carried  vertically  downwards,  and  then  along  the  crest  of  the 
ilium  to  the  anterior  superior  spine.  The  mtiscles  are  divided  and 
the  ureter  and  peritoneum  pushed  forwards.  The  anastomotic 
circulation  comes  from  the  opposite  side,  also  from  the  internal 
mammary,  intercostals,  and  lumbars,  into  the  deep  epigastric  and 
circumflex  iliac. 

The  internal  iliac  has  been  ligatured  as  a  preliminary  to  operating 
upon  a  vascular  tumour  or  aneurysm  of  the  buttock  and  to  removing 
the  uterus.  The  operation  is  the  same  as  for  the  common  iliac, 
the  bifurcation  of  which  is  made  out  and  then  the  internal  iliac  is 
tied  just  below  and  on  the  inner  side  of  the  brim  of  the  pelvis. 

The  external  iliac  may  require  ligature  for  (1)  aneurysm  in  the 
groin,  (2)  wound  of  the  vessel,  (3)  secondary  haemorrhage  from  the 
femoral.  A  line  drawn  from  half  an  inch  below  and  a  little  to  the 
left  of  the  umbiliciis  to  the  middle  of  Poupart's  ligament  marks  its 
course.  For  aneurysm  the  transperitoneal  ligature  as  described  for 
the  common  iliac  is  preferred  by  some  as  less  likely  to  injure 
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the  sac  of  the  aneurysm  or  the  circumflex  iliac  anastomosis,  the 
artery  being  secured  just  below  its  origin.     The  median  incision 

is  better  than  Abernethy's  in 
the  line  of  the  vessel  as  keeping 
clear  of  the  aneui-ysm  and  not 
injuring  the  deep  epigastric 
anastomosis. 

The  extra^peritoneal  operation 
was  always  used  when  the  open- 
ing of  the  peritoneal  cavity  was 
dreaded.  It  is  the  better  opera- 
tion when  there  is  room  for  the 
ligature  without  approaching  too 
near  the  sac  of  the  aneurysm. 
Make  a  curved  iliac  incision, 
beginning  a  little  external  to 
the  centre  of  Poupart's  ligament 
upwards  and  outwards  for  about 
three  inches  towards  the  an- 
terior superior  spine  of  the 
ilium.  Divide  the  skin,  super- 
ficial and  deep  fascia,  and  the 
aponeurosis  of  the  external 
oblique ;  cut  more  carefully 
through  the  internal  oblique 
and  transversalis  muscles,  and 
the  fascia  transversalis  will  be 
exposed.  Divide  this,  taking 
care  not  to  injure  the  peritoneurh. 
Separate  the  peritoneum  gently 
from  the  psoas  muscle,  and  let 
an  assistant  press  it  carefully 
upwards  and  inwards.  The 
artery  will  now  be  found  beating 
at  the  inner  part  of  the  wound 
along  the  inner  border  of  the 
psoas.  Pass  the  aneurysm  needle 
from  within  outwards  to  avoid  in- 
juring the  vein  which  lies  to  the 
inner  side  of  the  artery.  The 
small  crural  branch  of  the  genito- 
crural  nerve  lies  on  the  artery, 
and  the  circumflex  iliac  vein  and 
vas  deferens  cross  it  just  before 
it  passes  under  Poupart's  ligament.  The  chief  accidents  that  may 
occur  during  ligature  are  : — 1,  Injury  of  the  peritoneum;  2,  wound 
of  the  vein;  ;3,  wound  of  the  spermatic  cord;  4,  wound  of  the 


Fig.  161. — Diagram  of  the  collateral  circu- 
lation after  ligature  of  the  common  iliac, 
external  and  internal  iliac,  femoral, 
popliteal,  and  arteries  of  the  leg. 
A.  Common  iliac ;  b.  External  iliac ; 
0.  Internal  iliac ;  d.  Last  lumbar  ; 
E.  Ilio-lumbar ;  p.  Epigastric  ;  o.  Cir- 
cumflex iliac  ;  h.  Obturator  ;  i.  Grluteal ; 
J.  Lateral  sacral  ;  k.  Sciatic  ;  l.  Ex- 
ternal circumflex  ;  m.  Profunda  ;  n.  In- 
ternal circumflex ;  o.  Femoral ;  p.  Comes 
ischiatici  ;  qqq.  Perforating  ;  r.  Anas- 
tomotica  magna  ;  ss.  Superior  ai  ticular  ; 
TT.  Inferior  articular  ;  u.  Tibial  recur- 
rent ;  V.  Popliteal  ;  w.  Anterior  tibial  ; 
X.  Posterior  tibial  ;  y.  Peroneal. 
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epigastric  artery ;  5,  puncture  of  the  circumflex  iliac  vein ;  and 
6  rupture  of  the  aneurysmal  sac.  The  chief  dangers  after  ligature 
are-— 1  Gangrene  of  the  limb;  2,  peritonitis;  3,  secondary  hsemor- 
rhage  '  Should  secondary  hsemorrhage  occur,  carefully  applied  pres- 
sure must  be  tried.    If  this  fails,  nothing  is  left  but  to  ligature  the 


Fig.  162.— Section  of  tlie  tbigli  at  the  upper  part  of  Hunter's  canal  to  sliow  the 
relatiousof the  superficial  femoral  artery.  (After  Braune  and  Esraarch  and  Kowalzig. ) 
Muscles:  s.  sartorius  ;  r.f.  rectus  femoris  ;  v.e.  and  v.i.  vastus  externus  and 
internus  ;  h.h.  and  h.'l.  short  and  long  head  of  biceps  ;  s.l.  senii-teudinosus  ; 
a.m.  soini-membranosus;  a.m.  adductor  magniis  ;  a.Z.  adductor  longus  ;  jr?-.  gracilis. 
Vessels  :  s.f.a.  superKcial  femoral  artery  ;  d.f.a.  deep  femoral  ai'tery  ;  s.a.  sciatic 
artery;  s.f.v.  superficial  femoral  vein;  i.s.v.  internal  saphena  vein.  Nerves: 
s.ti.  sciatic  nerve  ;  l.s.n.  long  saplienou.?  nerve. 

common  and  internal  iliac  by  one  of  the  above  methods ;  and  if  the 
hfemorrhage  continues  from  the  distal  end,  the  common  femoral  and 
deep  epigastric  as  well.  The  collateral  circulation  (Fig.  161)  is 
carried  on  chiefly  by  tlie  anastomosis  between  the  internal  mammary 
and  deep  epigastric  ;  the  ilio-lumbar  and  circumflex  iliac  ;  the  gluteal 
and  external  circumflex  ;  the  obturator  and  internal  circumflex ;  the 
sciatic  and  the  superior  perforating  and  internal  circumflex. 
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The  common  femoral  artery  maybe  ligatured iov  (1) aneurysm 
in  Scarpa's  triangle,  (2)  wound,  or  (3)  secondary  haemorrhage.  It 
is  an  artery  the  ligature  of  which  is  generally  avoided  on  account 
of  the  number  of  cases  of  gangrene  formerly  occurring,  but  has  of 
late  been  more  successfully  performed.  The  artery  is  easily  exposed 
by  an  incision  over  it,  either  longitudinal  or  transverse.  Its 
branches  are  given  off  irregularly  either  throughout  the  length  of 
the  artery  or  in  a  bunch.  Any  that  are  met  with  are  divided 
between  two  ligatures.    The  greatest  care  is  taken  not  to  injure 

the  femoral  vein  on  the  inner  side,  nor  the 
saphenous  or  profunda  vein  which  join  it. 
The  ligature  is  passed  from  within  outwards 
where  the  vessel  is  most  free  from  branches. 
The  collateral  circulation  must  pass  through 
two  sets  of  capillaries  before  reaching  the 
leg,  from  the  branches  of  the  iliac  into  those 
of  the  deep  femoral,  and  from  the  deep 
femoral  branches  into  the  popliteal  and  tibial 
vessels.  Hence  the  danger  of  gangrene 
when  the  circulation  is  weak. 

The  superficial  femoral  artery  may 
be  ligatured  for — 1,  Wound  of  the  artery 
itself ;  2,  popliteal  aneurysm ;  3,  haemorrhage 
from  a  wound  of  one  of  the  tibials.  The 
ligature  may  be  applied  either  in  Scai-pa's 
triangle  or  in  Hunter's  canal.  In  Scmya's 
triangle  the  artery  is  usually  tied  at  the  apex 
where  the  sartorius  touches  the  adductor 
longus  (Fig.  162).  If  thought  necessary,  the 
line  of  the  sartorius  may  be  first  marked  on 
the  skin  by  putting  the  muscle  in  action 
before  the  patient  is  anaesthetised.  Slightly 
flex  the  leg,  and  place  the  thigh  on  its  outer 
side  in  a  position  of  slight  abduction  and 
flexion.  A  line  drawn  from  a  point  midway 
between  the  symphysis  pubis  and  the  anterior 
superior  iliac  spine  to  the  adductor  tubercle  in  this  position  indicates 
the  course  of  the  artery  (Fig.  163,  a).  Make  an  incision  about  three 
inches  long  in  this  line,  laeginning  about  four  inches  below  Poupart's 
ligament ;  cut  through  the  skin  and  superficial  fascia,  and  then 
divide  the  deep  fascia.  Draw  the  sartorius  gently  outwards,  and  the 
sheath  of  the  vessel  will  be  exposed.  Open  this  in  the  usual  way, 
avoiding  the  small  branch  of  the  internal  cutaneous  nerve  which 
crosses  the  artery  at  this  spot.  Pass  the  aneurysm  needle  from 
within  outwards  to  avoid  injuring  the  vein  which  lies  to  the  inner 
side  of,  and  a  little  j^osterior  to,  the  artery.  In  Ilunter^s  canal  the 
same  line  as  the  above  indicates  the  course  of  the  vessel  (Fig.  163,  b). 


Fig.  163. — Lines  of  in- 
cision for  ligature  of 
arteries  of  lower  ex- 
tremity. 
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Place  the  limb  as  before,  and  make  an  incision  three  or  four  inches 
long  in  the  line  of  the  artery  in  the  middle  third  of  the  thigh. 
Divide  the  superficial  and  deep  fascia,  and  the  sartorius  will  be  exposed 
(see  Fig.  162).    It  may  be  known  by  its  fibres  running  downwards 
and  inwards.    Draw  the  muscle  to  the  imier  side,  and  the  aponeurotic 
covering  of  Hunter's  canal  (known  by  its  strong  transverse  fibres) 
will  be  seen.    Divide  it  carefully,  and  the  artery  will  be  found  lying 
between  the  vastus  internus  on  the  outer  side  and  the  adductor 
longus  and  magnus  on  the  inner  side.    The  vein  is  behind  and  a 
little  external  to  the  artery.    The  long  saphenous  nerve  crosses  the 
artery  from  the  outer  to  the  inner  side.    Pass  the  aneurysm  needle 
from  without  inwards,  keeping  the  point  well  applied  to  the  vessel, 
as  the  vein  in  this  situation  is  usually  adherent  to  the  artery. 
The  chief  dangers  after  ligature  are — 1,  gangrene;  2,  secondary 
h£emorrhage ;  3,  phlebitis  and  pysemia  from  pricking  the  vein.  The 
collateral  circulation  (Fig.  161)  is  carried  on  by  the  anastomosis  of 
(a)  the  perforating  branches  of   the  profunda  with  the  articular 
branches  of  the  popliteal ;  (b)  the  descending  branch  of  the  external 
circumflex  with  the  external  articular  branches  of  the  popliteal  and 
tibial  recurrent ;  and-  (c)  the  artery  of  the  great  sciatic  nerve  with 
the  internal  articular  branches  of  the  popliteal. 

The  popliteal  artery  may  be  ligatured  in  its  upper  part  for 
pophteal  aneurysm.  Place  the  limb  on  its  outer  side  and  make  an 
incision  about  four  inches  in  length  upwards  from  half  an  inch  above 
the  adductor  tubercle  parallel  to  and  just  behind  the  tendon  of  the 
adductor  magnus.  Divide  the  deep  fascia,  avoid  the  long  saphenous 
vein  and  nerve,  retract  the  sartorius  backwards  and  adductor  magnus 
tendon  forwards.  Draw  the  semi-membranosus  backwards  and  in- 
wards, and  feel  for  the  pulsation  of  the  vessel  at  the  inner  margin  of 
the  semi-membranosus.  Hook  the  nerve  outwards  or  inwards,  and 
open  the  sheath  well  to  its  inner  side  to  avoid  the  vein.  Here  the 
artery,  as  shown  by  museum  specimens,  is  generally  healthy  a  little 
above  the  aneurysm. 

The  popliteal  artery  may  also  require  to  be  ligatured  behind  the 
knee  for  (1)  wound,  (2)  aneurysm  treated  by  the  direct  method. 
The  patient  being  turned  over  and  the  leg  extended,  an  incision  is 
made  a  little  external  to  the  middle  line  of  the  popliteal  space  to 
avoid  the  short  or  external  saphenous  vein.  Then  the  internal 
popliteal  nerve  is  met  with  rather  to  the  inner  side  of  the  middle 
line  and  is  retracted.  The  popliteal  vein  is  next  sought  for  in  the 
fat,  with  care  not  to  wound  it.  It  lies  behind  the  artery  and  very 
closely  adherent  to  it.  Having  been  separated  from  the  artery  and 
drawn  aside,  the  artery  is  found  on  the  bone.  The  collateral  circu- 
lation is  through  the  anastomotic  branch  of  the  superficial  femoral, 
the  articular  branches  of  the  popliteal  arising  above  the  ligature, 
and  the  terminations  of  the  profunda  artery,  into  the  tibial  branches 
(see  Fig.  161). 
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The  posterior  tibial  artery  (see  Fig.  164). — In  the  upper  third. 
Place  the  limb  on  its  outer  side,  and  make  an  incision  four  inches 
long  parallel,  and  half  an  inch  posterior,  to  the  inner  border  of  the 
tibia  (Fig.  163,  e).  Divide  only  the  skin  and  superficial  fascia  in 
the  first  incision  to  avoid  injuring  the  long  saphenous  vein.  Then 
divide  the  deep  fascia  and  draw  the  gastrocnemius,  if  seen,  back- 
wards ;  cut  through  the  tibial  origin  of  the  soleus,  and  the  inter- 


FiG.  164. — Section  through  the  middle  of  the  leg  to  shosv  the  relation  of  the  vessels. 
(After  Braune  and  Esmarch  and  Kowalzig.)  /.  Fibula  ;  t.  tibia  ;  i.m.  interosseous 
membrane.  Muscles:  t.a.  tibialis  anticus ;  e.l.d.  extensor  longus  digitorum  ; 
p.l.  peroneus  longus ;  t.p.  tibialis  posticus  ;  s.  soleus  ;  g,  g.  gastrocnemius  ; 
pl.t.  plantaris.  Vessels  :  a.t.a.  anterior  tibial  artery  with  vense  comites  ; 
2').t.a.  posterior  tibial  artery  ;  pn.a.  ijeroneal  artery  ;  i.s.v.,  e.s.v.  internal  and 
external  .saphenous  vein.  Nerves  :  a.t.n.  anterior  tibial  nerve  ;  pn.n.  peroneal 
nerve;  p.t.7i.  posterior  tibial  nerve;  l.s.n.  long  saphenous  nerve;  s.s.7i.  short 
saphenous  nerve. 

muscular  fascia  will  be  exposed.  Divide  this  carefully,  and  the 
artery  will  be  found  lying  on  the  tibialis  posticus  with  the  posterior 
tibial  nerve  to  its  inner  side.  Ligatiu-e  of  the  posterior  tibial  in  its 
iipper  third  can  hardly  be  required,  except  for  a  wound  which 
should  then  be  enlarged  longitudinally  luitil  sufiBcient  room  is 
obtained.  At  the  ankle. — Make  a  curved  incision  over  the  artery 
a  finger's  breadth  behind  and  below  the  internal  malleolus.  Divide 
the  superficial  and  deep  fascia  and  the  internal  annular  ligament, 
and  the  artery  will  be  found  between  the  tendons  of  the  flexor 
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longus  digitorum  and  Hcxor  longus  halluois  with  the  nerve  to  its 
onter  side.    For  Collateral  circulation,  see  Fig.  161. 

A  continuation  of  this  incision  will  expose  the  internal  and 
external  plantar  branches. 

The  anterior  tibial  artery  (see  Fig.  164).— A  line  drawn  from 
the  inner  side  of  the  head  of  the  fibula  to  midway  between  the  two 
malleoli  indicates  the  course  of  the  vessel.  In  the  tcpper  third  make 
an  incision  about  five  inches  long  in  the  line  of  the  artery  (Fig.  163,  c) 
through  the  skin  and  superficial  fascia,  and  look  for  the  innermost 
whiteline,  which  indicates  the  cellular  interval  between  the  tibialis 
anticus  and  the  extensor  longus  digitorum.  Divide  the  deep  fascia 
over  this  line ;  hold  the  muscles  apart  by  retractors,  and  the  artery 
will  be  found  on  the  interosseous  membrane  with  the  nerve  to  its 
outer  side.  In  the  middle  third  the  artery  lies  between  the  tibialis 
anticus  and  extensor  proprius  hallucis,  and  the  nerve  lies  on  the 
artery.  In  the  loiver  third  the  artery  lies  between  the  extensor 
proprius  hallucis  and  the  extensor  longus  digitorum  with  the  nerve 
on  its  outer  side.  An  incision  in  the  line  of  the  artery  (Fig.  163,  d) 
and  the  separation  of  the  muscles  is  all  that  is  necessary  to  expose 
the  vessel  in  either  of  these  situations.  For  Collateral  circulation, 
see  Fig.  161. 

The  dorsalis  pedis  artery  may  require  ligature  for  a  wound 
on  the  dorsum  of  the  foot.  Walsham  twice  tied  it  for  aneurysm 
of  the  vessel  itself.  Make  an  incision  in  a  line  drawn  from  midway 
between  the  two  malleoli  to  the  interval  between  the  great  a,nd 
second  toes;  divide  the  skin  and  the  superficial  and  deep  fascia: 
the  artery  will  be  found  between  the  extensor  proprius  hallucis 
and  the  innermost  tendon  of  the  extensor  longus  digitorum.  As 
the  artery  sinks  into  the  sole  it  is  crossed  by  the  innermost 
tendon  of  the  extensor  brevis  digitorum.  The  anterior  tibial  nerve 
is  on  the  outer  side. 


DISEASES  OF  THE  VEINS. 

Thrombosis,  or  clotting  of  the  blood  in  a  vein,  is  very  common 
and  was  foraierly  thought  to  be  always  the  result  of  inflammation 
of  the  vein-wall.  Hence,  whenever  a  vein  became  thrombosed,  the 
condition  was  spoken  of  as  phlebitis.  •  It  is  now  known,  however, 
that  a  thrombus  forms  in  a  vein  without  any  preceding  inflammation 
of  its  walls,  and  then  the  presence  of  a  thrombus  is  in  some  cases  the 
cause  and  not  the  result  of  inflammation.  27ie  causes  of  thrombosis 
may  be  considered  under  the  following  heads  : — 1.  Changes  in  the 
vein-ivall,  such  as  may  result  from  injury,  rupturing  the  inner  coat, 
inflammation,  and  degenerative  processes,  and  sucli  as  often  exist  in 
the  inner  coat  in  varix.  2.  Changes  in  the  bloody  such  as  occur  in 
septicKsmia  and  pyajmia  and  other  affections  in  whicli  there  is  a 
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destruction  of  the  white  corpuscles  and  the  consequent  setting  free 
of  the  fibrin  ferment  contained  in  them,  are  due  to  the  p^-esence 
of  micro-orffanisms.  3.  The  retardation  or  arrest  of  the  bloodrstream, 
as  (a)  when  a  ligature  is  applied  to  a  vein ;  (i)  when  a  vein  is  com- 
pressed by  a  tight  bandage,  tumour,  or  contraction  of  a  cicatrix ; 
(c)  when  the  blood  flows  feebly  through  a  vein  owing  to  weak  action 
of  the  heart  induced  by  age,  fevers,  loss  of  blood,  or  a  varicose 
condition  of  the  vein,  or  the  protrusion  of  a  new  growth  into  the 
lumen  of  a  vein. 

Method  of  extension  of  the  thrombus. — When  once  formed  the 
thrombus  may  extend  either  with  or  against  the  blood  stream. 
As  a  rule,  however,  it  takes  the  former  direction,  extending  from 
the  smaller  to  the  larger  veins,  and  in  this  way  may  at  times  reach 
the  heart. 

Appearances  of  a  recent  thrombus. — When  the  blood  is  at  rest  at 
the  time  of  coagulation,  as  when  a  vein  is  ligatured,  the  thrombus 
will  be  red  throughout,  as  both  the  coloured  and  colourless  corpuscles 
equally  become  entangled  in  the  fibrin.  It  will  fill  the  whole  lumen 
of  the  vein,  and  at  first  will  be  soft  and  gelatinous,  and  but  loosely 
attached  to  the  vein-wall.  When,  on  the  other  hand,  the  clot  is 
formed  gradually  whilst  the  blood  is  in  motion,  as  when  the  clot  is 
deposited  on  an  unhealthy  vein-wall,  it  is  laminated,  and  firmly 
adherent  to  the  wall^  and  will  be  either  pale  or  tinged  with  red, 
according  to  the  rate  at  which  it  is  formed.  A  post-mortem  clot 
may  be  distinguished  from  the  above  in  that  it  does  not  adhere 
to  the  wall  of  the  vessel,  nor  as  a  rule  entirely  fill  its  lumen.  It  is 
never  laminated,  although  it  may  consist  of  two  layers,  one  pale  and 
one  red. 

Changes  in  the  thrombus. — 1.  The  clot  may  become  converted, 
together  with  that  portion  of  the  vein  in  which  it  is  contained,  into 
a  fibrous  cord.  Thus  it  first  loses  its  red  colour  from  the  disappear- 
ance of  the  red  corpuscles,  then  becomes  firmer,  more  adherent  to 
the  wall  of  the  vein,  and  finally  indist!iuguishable  from  it.  The 
minute  changes  which  occur  in  this  process  are  similar  to  those 
already  described  in  the  healing  of  an  artery  after  injury  (p.  214). 
2.  The  clot  may  undergo  fibrosis  and  exceptionally  become  converted 
into  a  so-called  vein-stone  or  phlebolith,  which  may  either  be  found  free, 
or  attached  to  the  walls  by  a  pedicle.  3.  The  clot  may  soften  and 
disintegrate,  forming  a  pultaceous  reddish  material  or  a  yellowish- 
red  puriform  fluid,  the  latter  change  being  probably  due  to  the 
action  of  septic  micro-organisms.  4.  The  clot  may  shrink  to  one 
side  of  the  vein,  or  become  tunnelled  by  the  blood,  or  it  may  be 
slowly  carried  away  by  the  circulation  without  causing  any  mis- 
chief. The  tunnelling  or  canalisation  of  the  clot  is  brought  about 
by  the  gradual  enlargement  of  the  small  vessels  which  normally 
permeate  the  clot  during  its  conversion  into  a  fibrous  cord. 

The  effects  of  thrombosis  di.v& — 1.  Sivelling  and  oedema  oi  the  parts 
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from  which  the  affected  vein  returned  the  venous  blood.    This  may 
completely  or  partially  disappear,  or  it  may  remain  permanent  con- 
stitutiuo-  the  condition  known  as  solid  oedema,  according  to  whether 
the  lumpen  of  the  vein  is  or  is  not  restored  or  the  collateral  channels 
are  sufficient  for  the  requirements  of  the  circulation.    A  good 
example  of  oedema  from  thrombosis  is  furnished  by  the  so-called 
white  leg,  or  phlegmasia  alba  dolens,  after  parturition  as  the  result 
of  the  extension  of  clot  from  the  uterine  veins  through  the  iliacs  to 
the  femoral.    2.  Gangrene  occasionally  occurs  after  the  plugging 
of  a  laro-e  vein  where  the  collateral  circulation  is  insufficient  to 
relieve  the  engorgement  of  the  part,  and  is  necessarily  of  the 
moist  variety.    3.  Phlebitis,  or  inflammation  of  the  vein-walls,  may 
ensue,  and  will  take  a  simple  or  a  spreading  and  suppurative 
form,  according  as  the  thrombus  is  of  a  simple  or  of  a  septic  or 
infective  nature.     4.  Embolism,  owing  to  a  portion  of  a  thrombus 
being  swept  away  by  the  blood  stream  and  becoming  lodged  in  a 
distant  vessel.    The  way  in  which  this  detachment  may  take  place 
is  shown  in  Fig.  14,  p.  55.    If  the  thrombus  is  of  a  simple  character, 
no  harm  may  ensue ;  but  if  septic  the  embolus  will  also  be  infective, 
and  set  up  a  like  inflammation  in  the  part  where  it  becomes 
arrested.    (See  Embolism,  PycBmia.)    Occasionally  fatal  pulmonary 
embolism  has  occurred  when  the  patient  has  got  up  too  soon  after 
an  accident  or  operation,  even  although  the  wound  heal  by  first 
intention.    Thus  it  has  happened  after  the  operation  for  the  cure  of 
inguinal  hernia  when  patients  have  got  about  between  the  tenth 
and  fifteenth  day. 

Signs. — When  the  deep  veins  are  plugged,  the  only  evidence  of 
the  thrombosis  will  be  signs  of  obstruction  to  the  circulation 
in  the  veins  below,  such  as  cedema  or  dilatation  of  the  superficial 
veins  with  deep-seated  pain.  When,  however,  a  superficial  vein,  as 
one  of  the  saphenas,  is  affected,  there  will  be  a  hard  cord-like 
swelling  in  the  situation  of  the  vein,  and  tenderness  on  pressure 
and  a  feeling  of  stiffness  on  movement  or  marked  pain.  Should 
inflammation  of  the  vein  follow  from  the  presence  of  the  thrombus, 
there  will  be  in  addition  some  heat  and  redness  of  the  skin.  (See 
Phlebitis.) 

Treatment. — Absolute  rest  in  the  recumbent  position  is  essential, 
lest  a  portion  of  the  clot  should  become  detached  and  lodged  in  an 
important  organ,  as  the  brain,  or  plug  the  pulmonary  artery,  and 
sudden  death  ensue.  Where  there  is  much  a3dema,  the  part 
should  at  first  be  elevated,  and  subsequently,  after  the  danger  of 
detachment  of  the  clot  has  passed,  evenly  and  firmly  bandaged. 

Phlebitis,  or  inflammation  of  veins,  may  be  divided  into  the 
simple,  and  the  septic,  infective  or  spreading. 

Simple  rriLEBiTis,  formerly  known  as  adhesive  phlebitis,  is  a 
simple  local  inflammation  of  the  vein-wall,  and  may  terminate  in 
resolution  or  obliteration  of  tlie  lumen  of  the  vein,  or  increased 
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fibroiis  thickening  of  the  wall  with  irregular  dilatation  and  increase 
in  length,  so  that  the  vein  becomes  tortuous.  Causes. — 1.  Injury 
of  the  vein-walls.  2.  Simple  inflammation  of .  the  surrounding 
tissues.  3.  The  formation  of  a  non-infective  thrombus  in  a  vein 
4.  Gout  or  the  gouty  diathesis.  5.  As  a  sequel  of  typhoid  fever  or 
appendicitis. 

Pathology. — The  walls  of  the  vein  become  infiltrated  with  leuco- 
cytes and  swollen,  whilst  a  thrombus,  should  such  not  already  be 
present  as  the  cause  of  the  inflammation,  may  form  in  the  interior 
of  the  vein.  Changes  similar  to  those  already  described  under 
Hcmiorrhage  may  then  occur  in  the  clot.  Thus  the  vein  may  become 
obliterated  by  a  fibrous  cord,  or  the  thrombus  may  be  absorbed  and 
the  calibre  of  the  vein  restored  ;  or  being  partly  obstructed,  the 
veins  on  the  distal  side  dilate. 

Symptoms. — There  is  the  same  cord-like  swelling  in  the  affected 
part  of  the  vein  as  in  simple  thrombosis,  also  the  skin,  at  least 
when  a  superficial  vein  is  involved,  is  dusky  red  and  cedematous, 
and  pain  is  severe  on  pressure  and  on  movement.  When  a  vein 
of  large  size  is  affected,  there  will  be  in  addition  signs  of  obstruction 
to  the  venous  circulation.  The  gouty  form  is  either  associated 
with  ordinary  gouty  inflammation  in  the  foot  or  joints,  or  occurs 
with  little  or  no  evident  provocation  in  persons  of  marked  gouty 
constitution  or  with  a  gouty  inheritance.  It  is  more  especially 
characterised  by  its  symmetry,  apparent  metastasis,  and  frequent 
recurrences. 

The  treatment  is  similar  to  that  of  thrombosis.  Where  there  is 
much  pain,  a  mixture  of  glycerine  and  belladonna  may  be  smeared 
over  the  vein,  or  lead  and  opium  lotion,  or  hot  boric  fomentations 
may  be  applied.  Saline  purgatives  should  be  given,  with  potash, 
lithia,  piperazine,  and  colchicum  in  the  gouty,  and  the  patient  placed 
on  low  diet. 

Septic,  infective,  or  suppubative  phlebitis,  is  a  spreading, 
infective  inflammation  of  the  vein-walls  and  tissues  around.  Causes. — 
It  is  due  to  an  infective  inflammation  spreading  to  the  vein-walls, 
or  to  the  softening  of  an  infective  thrombus.  Thus  it  is  frequently 
met  with  in  connection  with  compound  fractures,  ill-conditioned 
stumps,  acute  osteomyelitis,  diffuse  cellulitis,  malignant  pustule, 
and  facial  carbuncle.  Pathology. — The  coats  of  the  inflamed  vein 
become  red,  swollen,  and  in  places  soft  and  diffluent,  and  the  thrombus 
softened  into  a  purulent  fluid,  whilst  micrococci  are  found  both  in  it 
and  in  the  vein-walls.  These  changes  gradually  extend  up  the  vein  ; 
and  should  portions  of  the  infective  thrombus  be  carried  away  by  the 
blood-stream,  metastatic  abscesses  in  distant  parts  and  general  blood 
poisoning  will  result  {pycemia).  Symptoms. — When  a  superficial  vein 
is  affected  there  is  at  first  a  cord-like  swelling  as  in  simple  phlebitis, 
but  the  redness  and  oedema  of  the  skin  and  subcubmeous  tissue 
are  more  marked,  followed  by  fluctuation  in  one  or  more  situations 
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in  the  course  of  the  vein,  and  frequently  by  general  blood,poi8oning 
When  the  deep  veins  are  involved,  the  disease  may  not  be  suspected 
until  sians  of  pyfemia  set  in,  and  the  condition  of  the  veins  can 
then  only  with  certainty  be  ascertained  on  a  post-mortem  examuia- 
tion  beino-  made.  The  treatment  follows  upon  the  diagnosis  of 
the  septic"  condition  from  which  the  suppurative  phlebitis  starts. 
(a)  Thorough  search  for,  and  removal  if  possible  of  the  primary 
cause,  e.g.,  abscess  and  necrosis  of  bones;  {h)  the  cuttmg  down 
upon  the  septic  vein,  ligaturing  it  above  and  below,  and  then  excising 
it  or  at  least  cutting  into  the  vein  and  washing  away  the  septic 
thrombus.  If  this  treatment  is  not  carried  out  early  the  limb  may 
have  to  be  amputated  to  save  life. 

Varicose  veins.— A  vein  is  said  to  be  varicose  when  it  is 
permanently  and  unequally  dilated  and  its  coats  have  undergone 
certain  degenerative  changes.  A  varicose  condition  is  most  com- 
mon in  the  veins  of  the  lower  extremities,  and  in  the  veins  of  the 
rectum  and  testicle  (see  Piles  and  Varicocele). 

The  causes  may  be  considered  under  the  heads  of  increased 
intravenous  pressure,  and  changes  in  the  vein-walls.  A.  Increased 
intravenous  pressti^re  may  be  due  to— 1.  Organic  affections  of  the 
heart  whereby  the  return  of  venous  blood  is  impeded.  2.  Obstruc- 
tion to  the  circulation  in  the  portal  system,  a  cause  chiefly  affecting 
the  hemorrhoidal  veins  (see  Piles),  in  the  inferior  vena  cava  or  iliacs 
after  thrombosis.  3.  Pressure  upon  the  veins,  such  as  may  be 
exerted  (a)  by  the  gravid  uterus  or  a  tumour  of  the  uterus  or  of  the 
ovaries  on  the  iliac  veins ;  (6)  by  an  aneurysm  of  the  abdominal 
aorta  on  the  inferior  vena  cava ;  (c)  by  fsecal  accumulation  on  the 
htemorrhoidal  veins  ;  (fZ)  by  a  tumour  in  the  groin  on  the  femoral 
vein;  (e)  by  an  ill-fitting  truss  on  the  spermatic  veins  (see 
Varicocele) ;  or  (/)  by  a  tight  garter  on  the  saphenous  veins.  4.  Long 
standing,  which  has  a  tendency  to  cause  the  accumulation  of 
blood  in  the  veins  of  the  lower  extremity.  B.  Changes  in  the  vein- 
walls. — These  may  consist  (1)  in  an  hereditary  weakness  and  want  of 
muscular  tone  in  the  walls,  whereby  the  veins  readily  dilate  and 
undergo  inflammatory  softening  of  the  walls  ;  (2)  a  proliferation  of 
the  cells  composing  the  vein-wall,  by  which  it  is  irregularly  increased 
in  length  and  in  lumen.  Occurrence. — Varicose  veins  are  more 
common  in  men  than  in  women,  owing  to  their  more  frequent 
exposure  to  the  exciting  causes.  Women,  however,  are  peculiarly 
liable  to  them  during  pregnancy. 

Pathology. — A  varicose  vein  is  lengthened,  dilated,  and  frequently 
tortuous  (Fig.  165),  the  dilatation  being  especially  marked  where  the 
intermuscular  veins  open  into  the  superficial,  and  at  the  situation  of 
the  valves.  The  middle,  and  to  a  less  extent  the  outer  coat,  are 
often  greatly  thickened  by  the  formation  of  fibrous  tissue,  but  the 
inner  coat  shows  little  change.  In  the  dilated  portions  immediately 
above  the  valves  the  coats,  on  the  other  hand,  may  be  found  greatly 
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thinned,  -so  that  the  vein  may  give  way  at  these  situations.  The 
valves  themselves,  from  the  dilatation  of  the  veins,  cease  to  be  of 
service,  and  become  atrophied,  being  frequently  reduced  to  mere  ridges 
or  fibrous  cords.  Thus  the  intravenous  pressure  in  the  segment  below 
is  increased  as  the  column  of  blood  in  the  upper  part  of  the  vein  is 

no  longer  supported  by  the  valves. 
The  deep  veins  are  generally  involved 
1  K  varicose  condition,  smd  the 

smaller  radicles  returning  the  blood 
to  the  varicose  vein  from  the  skin 
often  share  in  the  dilatation.  The 
skin,  in  consequence  of  the  obstruc- 
tion to  the  venous  return,  becomes 
congested  and  chronically  inflamed 
(varicose  eczema)  and  frequently  gives 
way,  producing  an  ulcer  (varicose 
ulcer) ;  whilst  at  times  the  pressure 
of  the  vein  causes  thinning  of  the 
skin,  and  this,  with  the  wall  of  the 
vein,  may  yield,  and  haemorrhage 
result.  When  the  valves  have  been 
destroyed,  the  haemorrhage  may  be 
very  severe,  and  even  terminate  in 
death  if  the  limb  is  allowed  to  hang 
down,  or  a  partly  tight  band  con- 
stricts the  limb  above,  for  the  blood 
flows  backwards  from  the  heart 
through  the  proximal  end  as  well 
as  from  the  distal  end  of  the  vein. 
Thrombosis  at  some  part  of  the 
vein  is  of  frequent  occurrence. 
The  symptoms  usually  complained 


Fig.  165. — Varicose  saphenous  vein. 
The  upper  dark  line  marks  the 
incision  just  below  the  saphenous 
opening,  the  iower  one  permits  of 
excision  of  the  internal  saphenous, 
also  of  the  external  near  its  termi- 
nation, and  of  any  communications. 


of  are  fatigue  and  a  sense  of  fulness 

long 


of  the  limb  after  exercise  or 
standing,  and  perhaps  cramp,  cold 
ness  of  the  feet,  swelling  and  oedema 
of  the  ankle,  and  numbness  of  the 
leg.  Sometimes  there  is  deep-seated 
pain.  The  tortuous  vein  or  veins 
meandering  up  the  leg  is  a  characteristic  sign  which  cannot  be 
mistaken  (Fig.  165).  When  the  smaller  radicles  are  afl'ected  bluish 
clusters  of  minute  veins  are  visible  here  and  there,  especially  about 
the  ankle  and  knee.    Pulmonary  embolism  may  occur. 

The  treatment  may  be  palliative  or  radical.  Palliative  treatment 
consists  locally  in  supporting  the  dilated  vein  by  an  elastic  stocking 
or  by  a  Martin's  or  an  ordinary  bandage,  and  reducing  the  houi-s  of 
standing  where  possible,    the  bowels  at  the  same  time  should  be 
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reo-ulated,  and  the  general  health  improved  by  tomes,  iron,  etc. 
Radical  treatment  sho^x\^  be  undertaken  under  the  following  circum- 
stances-—1  when  a  vein  appears  likely  to  burst ;  2,  when  there  is 
a  knotted  mass  of  large  veins  in  one  or  more  situations  giving  rise 
to  much  pain  and  inconvenience ;  3,  when  an  intractable  ulcer  is 
present  •  and  4,  when  the  varicosity  is  chiefly  confined  to  a  single 
vein     With  modern  antiseptic  precautions,  the  excision  of  a  portion 
of  the  vein  after  a  Ugature  has  been  applied  above  and  below  is 
the  best  and  most  certain  method  of  radical  cure.     Simple  ligature 
in  continuity,  also  double  ligature  and  division  between,  are  liable  to 
be  followed  by  a  re-forming  of  the  lumen  of  the  vein  through  the 
scar     A  superficial  incision  is  made  over  the  vein,  the  vem  neatly 
dissected  out  for  two  inches,  a  ligature  applied  as  high  up  and  a 
second  as  low  down  as  possible  within  this  limit,  the  vein  between 
the  ligatures  excised,  and  the  wound  united  by  sutures.    Of  late 
years  excision  of  an  inch  or  so  of  the  saphenous  vein  just  below  its 
entrance  into  the  femoral  has  been  much  practised  (Trendelenburg's 
operation).     Especially  is  this  the  case  when,  after  elevating  the 
limb  to  empty  the  saphena,  and  compressing  its  upper  end,  the 
patient  stands  up.     If  now  the  saphena  remains  empty,  but  is 
immediately  distended  on  relaxing  the  compression,  this  operation 
may  suffice.    Some  combine  removal  from  the  leg  at  the  same 
time,  especially  where  there  is  a  large  communication  with  the 
external  saphenous.    When  a  mass  of  tortuous  veins  is  the  source 
of  trouble,  it  should  be  dissected  out,  ligatures   having  been 
previously  applied  to  the  larger  veins  leading  to  and  from  the  mass. 
When  the  trouble  chiefly  consists  in  a  diffuse  dilatation  of  venules 
in  the  skin,  an  incision  should  be  made  transversely  through  them 
down  to  the  deep  fascia,  clamping  and  tying  the  cut  veins  on  either 
side,  then  suturing.    After  the  operation  the  patient  should  be  kept 
at  rest  in  the  recumbent  position,  to  prevent  a  portion  of  the 
thrombus  becoming  detached  and  the  consequent  danger  of  embolism 
in  vital  organs ;  whilst  the  strictest  precautions  must  be  taken  to 
keep  the  wound  aseptic,  lest  suppurative  phlebitis  ensue. 


LIGATURE  OF  SPECIAL  VEINS. 

Axillary  vein. — This  vein  is  often  exposed  throughout  its  length 
in  the  removal  of  malignant  disease  of  the  breast  including  the 
axillary  glands,  when  its  complete  occlusion  must  be  avoided  if 
possible  on  account  of  the  persistent  oedema  of  the  arm  which  is 
likely  to  follow.  In  the  case  of  septic  inflammation  ensuing  with 
obstruction  to  anastomosing  channels,  moist  gangrene  of  the  arm 
would  most  likely  follow  complete  occlusion  of  the  vein.  Hence, 
when  removing  glands,  ligature  of  venous  branches  a  little  before 
their  junction  with  the  main  vein,  or  the  application  of  a  lateral 
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ligature  or  suture,  is  the  rule.  Its  cut  end  is  tied  in  amputation  at 
the  shoulder-joint. 

The  subclavian  vein  is  exposed  in  ligature  of  the  subclavian  and  in 
excision  of  the  clavicle,  to  which  the  same  remarks  apply  as  in  the 
case  of  the  axillary.  Its  ligature  is  necessary  in  amputation  of  the 
upper  extremity. 

External  jugular  vein. — In  its  course  from  the  angle  of  the  jaw 
downwards  and  outwards  across  the  sterno-mastoid  to  the  outer  border 
of  that  muscle  it  has  often  to  be  divided,  after  first  applying  clamp 
forceps,  e.g.,  in  excising  tuberculous  glands.  From  it  blood  is  taken  to 
relieve  an  over-distended  right  side  of  the  heart  (see  Venesection  below). 

Internal  jugular  vein. — The  complete  occlusion  of  this  vein  by 
ligature  is  not  generally  dangerous;  exceptionally  fatal  venous  conges- 
tion of  the  brain  on  the  same  side  has  occurred  owing  to  the  opposite 
internal  jugular  being  abnormally  small  or  already  blocked.  Hence 
there  should  be  definite  indications  for  this  operation,  and  whenever 
possible  ligature  of  branches  before  the  junction,  or  lateral  ligatures 
or  sutures  should  be  employed. 

The  vessel  is  exposed  in  the  removal  of  malignant  and  tuberculous 
glands,  goitre,  etc.,  and  is  ligatured  to  prevent  septic  absorption 
from  the  ear.  Malignant  glands  and  tuberculous  glands  may  often 
be  dissected  off  the  vein.  If  the  vein  is  involved,  then  a  healthy 
piece  above  and  below  should  be  first  exposed  and  ligatured  before 
the  diseased  section  is  removed. 

Profuse  and  even  fatal  haemorrhage  may  occur  during  an  operation, 
or  be  secondary  owing  to  the  wall  having  become  so  diseased  that 
no  ligature  will  hold.  A  strip  of  iodoform  gauze  must  then  be 
pushed  firmly  upwards  towards  the  jugular  foramen,  and  the  blood 
being  under  low  pressure,  the  haemorrhage  will  be  arrested,  and  a 
few  inches  of  the  strip  being  drawn  out  every  day,  in  four  or  five 
days  a  granulating  wound  will  be  left. 

To  attempt  the  arrest  of  septic  absorption  in  lateral  sinus  throm- 
bosis, the  vein  is  exposed  by  an  incision  in  the  line  between  the 
sterno-clavicular  articulation  and  the  mastoid  process,  and  the  vein 
carefully  separated.  Then  a  ligature  is  applied  to  the  end  nearest 
the  heart,  if  possible  below  the  level  of  thrombosis ;  next,  a  clamp 
is  put  on  the  vein  at  the  upper  end  of  the  wound,  the  vein  cut 
through  above  the  ligature,  and  the  ligature  ends  cut  oS".  The 
clamped  upper  end  is  now  drawn  forwards  and  fixed  in  the  upper 
angle  of  the  wound,  which  has  been  protected  from  contamination  by 
gauze.  Then  the  upper  end  is  undamped  and  the  breaking-down  clot 
removed,  so  that  fluid  can  be  syringed  through  from  the  sinus.  If 
there  be  no  thrombus  and  bleeding  follows,  the  upper  end  must 
remain  clamped  for  some  hours  until  thrombosis  has  occurred.  The 
wound  in  the  neck  is  kept  filled  with  gauze  to  prevent  septic  infiltra- 
tion. This  operation  does  not  always  stop  the  septic  absorption, 
which  may  continue  to  pass  downwards  by  pharyngeal  veins. 
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Veins  of  the  lower  Of  the  main  veins,  the  ilicw  ^r^Apop- 

liteal  may  be  ligatured  for  wounds,  and  if  no  septic  mflammation 
causes  o/struction,  no  danger  need  ensue.  Yet  hgature  of  these 
veins  should  be  avoided  if  possible  to  escape  the  cedema  of  the  limb 
which  follows  when  it  is  dependent. 

The  common  femoral  is  ligatured  at  a  great  risk  of  gangrene.  In 
wounds  of  Scarpa's  triangle  two  of  the  three  veins,  the  superflc^al 
femoral  or  the  deep  femoral  or  the  saphenous  may  be  ligatured 
successfully,  yet  not  without  danger,  especially  as  m  such  cases 
some  septic  inflammation  is  hardly  to  be  avoided. 

The  Img  saphenous  vem.  is  ligatured  in  its  line  drawn  from  the 
inner  condyle  to  the  saphenous  opening,  and  can  generally  be  seen 
throucrh  the  skin  when  dilated,  except  in  very  fat  people.  It  should 
be  well  exposed  for  two  inches  (5  cm.),  and  this  piece  excised 
between  two  ligatures.    There  is  often  a  large  branch  coming  over 


Fig.  166.— Method  of  holding  the  lancet  in  bleeding.    (Heath's  Minor  Surgery. ) 

the  adductors  from  the  inner  side  of  the  thigh  which  must  be 
included  in  the  ligation. 

The  external  or  short  saphenous  vein  is  often  dilated,  and  commu- 
nicates with  the  varicosities  on  the  long  saphenous.  In  such  a  case 
the  foregoing  ligature  of  the  long  saphenous  will  prove  insufficient. 
The  vein  will  be  seen  dilated  when  the  patient  stands  up,  and  a  piece 
must  be  excised  just  below  its  entrance  into  the  popliteal  space. 
Any  communication  with  the  internal  saphenous  should  be  ligatured 
at  the  same  time  (see  Fig.  165). 

Venesection  or  phlebotomy. — Bleeding  is  not  often  employed 
in  modern  medicine,  and  not  at  all  in  surgery.  It  is  now  and  then 
used  for  very  acute  pneumonia  with  cyanosis  in  young  and  plethoric 
subjects,  also  from  the  external  jugular  to  afford  temporary  relief 
from  congestion  to  the  right  side  of  the  heart,  and  perhaps 
occasionally  in  cerebral  apoplexy  when  the  pulse-tension  is  very 
high. 

Venesection  at  the  bend  of  the  elbow. — The  skin  is  rendered  aseptic, 
a  narrow  bandage  or  broad  tape  is  carried  twice  round  the  arm  a 
little  above  the  elbow,  and  the  ends  fixed  for  the  time  in  front 
by  a  single  bow  drawn  just  tight  enough  to  obstruct  the  superficial 
veins.    Selecting  generally  the  median  basilic  vein  and  grasping  the 
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elbow  with  the  left  hand  whilst  steadying  the  vein  with  the  thumb, 
an  ordinary  sterile  scalpel  is  made  to  puncture  the  distended  vein 
and  to  cut  out  so  as  to  incise  the  skin  for  half  an  inch  in  the  long 
axis  of  the  arm,  i.e.,  a  little  obliquely  to  the  course  of  the  vein,  care 
being  taken  not  to  penetrate  deeper.  The  blood  is  directed  into  a 
graduated  bleeding  bowl  until  about  10  ozs.  (300  com.)  have  been  lost. 
The  old  plan  was  to  have  the  patient  sitting  upright  and  let  blood 
flow  until  he  became  faint  after  losing  about  a  pint.  The  flow,  if 
necessary,  is  increased  by  the  patient  grasping  a  stick,  and'  is 
stopped  by  the  surgeon's  thumb.  Over  this  a  pad  is  slipped,  the 
ends  of  the  constricting  band  loosened,  crossed  over  the  pad,  carried 
round  behind  the  ulna,  and  the  two  ends  finally  knotted  over  the 
pad,  so  that  the  patient  can  bend  the  arm  without  loosening  the 
dressing.  By  observing  the  above  precautions,  complications  such 
as  septic  phlebitis  or  traumatic  aneurysm  are  avoided. 

Venesection  in  the  neck. — The  dilated  external  jugular  is  fixed  with 
the  thumb,  punctured  obliquely  to  its  long  axis,  and  the  blood  allowed 
to  flow,  whilst  the  thumb  over  the  vein  below  compresses  it  lest, 
should  the  patient  inspire  deeply,  air  be  drawn  in.  The  wound  may 
be  closed  by  suture,  hare-lip  pin,  or  pad  and  strapping. 

Saline  venous  infusion,  see  Hcemorrhage,  p.  212. 

TUMOURS  OF  BLOOD-VESSELS,   H.EMANGIOMA,  NiEVUS. 

The  capillary  naevus  or  plexifm^m  angioma  consists  of  a  mass 
of  eccentrically  dilated  and  tortuous  capillaries  {telangiectasis)  bound 
together  by  a  scanty  amount  of  connective  tissue.  These  n«vi  are 
most  common  on  the  head,  neck,  face  and  chest ;  sometimes,  but  by 
no  means  generally,  they  are  in  the  lines  of  embryonic  fissures, 
"  fissural  nsevi,"  and  occur  as  small,  flat,  or  slightly-elevated,  red  or 
purplish-red  patches  on  the  skin  or  mucous  membrane.  Sometimes 
they  are  spread  out  as  a  thin  reddish  blue  layer  covering  perhaps 
the  greater  part  of  one  side  of  the  face,  and  are  then  known  as  "  port- 
wme  marks,"  ncevus  flammeus  vel  vinosus  ;  or  they  may  form  bluish- 
red  warts  or  moles,  ncevus  verrucosus  ;  or  naevi  appear  as  small  points 
with  radiating  vessels,  "spider  mevi."  The  blood  can  be  pressed 
out  momentarily,  but  returns  when  pressure  is  removed.  Their  rate 
of  growth  varies ;  sometimes  it  is  quick,  at  other  times  it  is  slow ; 
or  they  may  remain  stationary,  or  disappear  spontaneously.  They 
are  congenital  in  origin,  except  the  spider  na)vi,  which  often  appear  in 
later  life  as  a  superficial  evidence  of  vascular  changes. 

Treatment. — The  smaller  nsevi  may  readily  be  destroyed  by  nitric 
acid,  or  ethylate  of  sodium  painted  on  daily,  or  by  the  galvano-cauteiy 
point.  Those  known  as  "  port-wine  marks  "  should  be  left  alone,  or 
under  some  conditions  they  may  be  scarified  or  tattooed  to  the  colour 
of  the  skin.  Applications  of  the  aj-rays  should  be  only  tentative.  As 
imperfectly  developed  structures  there  is  always  a  tendency  towards 
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malignant  disease,  which  perhaps  may  bo  excited  by  the  ^-rays. 
Vaccinating  on  a  ntevus  is  unreliable  as  such,  and  does  not  generally 
cure  the  nsBvus.  Setons,  the  ligature  method,  and  perchloride  of 
iron  should  never  be  used.  Absolute  alcohol  (1  to  3  cm.),  tmcture 
of  iodine  or  pure  carbolic  acid  may  be  injected  m  drops,  whilst 
applying  pressure  around.    By  far  the  best  treatment  is  a  careful 

excision.  . 

The  venous  naevus  or  cavernous  angioma  consists  of  a  number 

of  cavernous  spaces  lined  with 
endothelium  and  communicating 
with  each  other  and  with  the 
arteries  on  the  one  hand  and  the 
veins  on  the  other.    These  nsevi 
form   distinct  tumours  bound 
together  by  delicate  connective 
tissue  sometimes  containing  fat. 
The  blood  in  them  is  of  a  dark 
venous  colour.    They  are  gene- 
rally  subcutaneous,  but  may 
likewise  occur  beneath  a  mucous 
membrane  or  in  organs,  espe- 
cially the  liver,  or  be  widespread 
in  a  limb  which  is  enlarged 
(vascular  elephantiasis),  or  they 
may  replace  a  muscle.  They 
are  always  congenital.  They 
appear  as  irregular,  nodular,  soft, 
compressible    tumours,  easily 
emptied  by  pressure,  but  quickly 
refilling,  and  swelling   up  on 
coughing  or  straining.  When 
under  a  mucous  membrane  they 
are  of  a  purplish-blue  colour. 
The  skin  or  mucous  membrane 
covering  them  may  be  natviral, 
or  it  may  be  affected  with  the 
capillary  variety  of  nsev us.  Their 
favoiu'ite  seats  ai'e   the  lips, 
cheeks,  scalp,  organs  of  genera- 
tion, back,  and  nates.    They  may  gradually  increase  in  size,  remain 
stationary,  or  undergo  a  spontaneous  cure  or  a  fibro-fatty  degenera- 
tion, in  which  latter  case  they  resemble  a  fatty  tumour,  and 
sometimes  contain  cysts  in  their  interior. 

Treatment. — The  indications  are  to  remove  or  to  destroy  the 
nfEvns  with  as  little  scarring  as  possible.  This  may  be  done,  1,  by 
excision  with  the  knife ;  or  2,  by  electrolysis  ;  3,  injections  of  abso- 
lute alcohol.    Perchloride  of  iron  injections  and  setons  arc  highly 
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dangerous,  and  should  not  be  used.  Ligature  is  painful,  alffw,  and 
leaves  a  scar,  and  is  seldom  employed  at  the  present  day. 

1.  Excision  with  the  knife  is  a  rapid,  painless,  and  efifective  method, 
and  where,  as  in  the  lip,  by  removing  a  V-shaped  piece  a  mere  linear 
scar  is  left,  is  the  best.  To  avoid  haemorrhage,  however,  the 
incision  should  be  made  wide  of  the  growth. 

2.  Electrolysis  is  indicated  when  it  is  important  to  save  the  skin 
and  reduce  the  scar  to  a  minimum,  as  in  venous  nsevi  about  the  face. 
It  consists  in  passing  two  or  more  needles  into  the  nsevus  in  different 
situations,  then  sending  a  weak  constant  current  through  them ;  or 
better,  passing  needles  connected  only  with  the  negative  pole  of  the 
battery  into  the  nsevus,  and  rubbing  a  rheophore  connected  with  the 
positive  pole  over  the  skin  of  some  other  part  of  the  body.  Should 
bubbles  of  gas  escape,  the  current  must  be  reduced  in  strength. 
Before  removing  the  needles  from  the  nsevus  the  current  should  be 
reversed  for  a  few  seconds  in  order  that  the  coagulum  formed  around 
the  needles  may  not  be  disturbed  and  bleeding  from  the  punctures 
ensue.  The  operation  must  be  repeated  many  times,  as  if  too  strong 
a  current  is  used  sloughing  will  take  place. 

A  nsevo-lipoma  is  a  tumour  consisting  of  fatty  and  neevoid 
tissue.  It  resembles  a  fatty  tumour  in  that  it  is  soft  and  lobulated, 
and  a  nsevus  in  that  it  may  be  made  smaller  by  pressure  and  dilated 
veins  may  be  seen  or  felt  on  its  surface.  It  is  less  uniform  in 
consistency,  moreover,  than  a  fatty  tumour,  and  does  not  pulsate. 
Like  a  nsevus,  it  is  congenital  in  origin,  and  is  practically  always  the 
cause  of  fatty  tumours  in  children.'  It  may  develop  in  connec- 
tion with  a  spina  bifida,  meningocele,  encephalocele.  A  fatty  tumour 
covei-ed  with  nsevoid  skin  in  the  middle  line  of  the  lumbar  region 
is  one  form  of  spina  bifida  occulta,  or  the  tumour  may  grow 
inside  the  spine  or  skull,  and  cause  pressure.  Free  excision  is  the 
treatment. 

Plexiform  angioma  or  arterial  varix  is  a  dilated,  tortuous, 
and  irregularly-pouched  condition  of  an  artery  similar  to  that  of  a 
vein  in  varix,  and  may  occur  in  the  artery  of  a  limb,  or  in  the 
carotid.  A  cirsoid,  aneurysm,  or  aneurysm  by  anastomosis,  or 
racemose  aneiirysm,  is  a  pulsating  tumour  composed  of  several 
lengthened,  dilated  and  pouched  arteries,  or  a  localised  dilatation 
of  arteries,  veins  and  capillaries,  and  is  nearly  alwaj^s  situated  on 
the  scalp.  Rai'e  cases  occur  elsewhere,  e.g.,  in  the  periosteum  and 
brain.  Cirsoid  aneurysms  are  congenital  in  origin,  and  may  be 
compared  with  the  retia  mirabilia  met  with  in  some  animals. 
Beginning  from  a  small  patch  they  develop  as  if  the  pressure 
caused  not  only  a  dilatation,  but  a  new  growth  of  vessels  by 
proliferation  of  cells;  gradually  the  mass  of  dilated  vessels  forms  a 
tumour,  which  tends  to  become  dependent,  to  ulcerate,  and  to  bleed. 
On  the  scalp,  a  cirsoid  aneurysm  is  most  common  on  the  temporal, 
less  common  on  the  occipital  artery  (see  Diseases  of  the  Scalp). 
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Treatment  is  always  by  excision,  beginning  with  a  careful 
ligatre  of  the  vessels  beyond  the  tumour,  temporal,  external 
carotid,  etc. 


DISEASES  OF  THE  LYMPHATICS  AND  LYMPHATIC 

GLANDS. 

Pnfholoav  —The  lymphatic  system  constitutes  the  peripheral, 
por^fon  oT'the  circuJory  system,  like  the  branch  lines  of  a  great 
vailwav  Along  with  other  functions,  it  forms  one  large  secretmg 
oland  for  the  production  of  lymph.  The  system  commences  m  mter-  • 
cellular  clefts,  spaces,  sacs,  and  cavities,  and  termmates  in  vems.  Its 
main  divisions  consist  of  (a)  capillaries  and  lymphatics,  and  (6) 
Ivmphadenoid  tissue,  i.e.  an  embryonic  type  of  connective  tissue, 
massed  together  (1)  around  the  commencement  of  lymphatics, 
(2)  interposed  in  the  course  of  lymphatics,  (3)  forming  special 
organs. 

The  functions  of  the  lymphatic  system  are  : 

1   Mechanical,  protective,  or  regulatory  of  the  circulation,  the 
serous  surfaces,  bursfe,  tendon  sheaths,  the  cerebro-spmal  fluid. 

2.  The  absorption  of  digested  products,  the  intestmal  lymphatics 
or  lacteals. 

3.  The  formation    of  the  blood  in  the  thymus,  bone  marrow, 
spleen,  and  lymphatic  glands. 

4  The  destruction  of  injurious  materials  in  the  spleen,  lymphatic 
glands,  and  the  lymphadenoid  tissue  of  the  respiratory  tract,  especially 
the  nasopharyngeal  section. 

The  origin  -  of   the   diseases  of  the  lymphatic  system  may  be 

traced  to — 

(A)  Congenital  causes,  malformations  which  have  a  tendency  to 
progress,  to  undergo  periodic  attacks  of  inflammation,  and  to  become 
the  seat  of  malignant  disease. 

(B)  The  invasion  of  organisms  which  by  means  of  toxins  set  up 
inflammatory  complications. 

(C)  The  secondary  invasion  by  malignant  disease. 

The  general  results  are  (1)  mechanical,  an  obstruction  to  the 
flow  of  lymph  ;  (2)  a  disturbance  of  the  composition  of  the  blood  ; 
(3)  general  septic  infection. 

The  formation  of  lymph  and  its  flow. — The  intercellular 
clefts  and  spaces  are  more  or  less  regularly  lined  by  endothelial  cells, 
and  lead  oil"  into  lymphatic  capillaries,  regularly  formed  by  a  layer 
of  endothelium.  Their  lumen  is  much  larger  than  the  corresponding 
blood  capillaries. 

Lymph  is  formed  partly  (1)  by  transudation  from  the  blood 
governed  by  the  blood  pressure,  and  therefore  the  onset  of  inflam- 
mation increases  the  transudation  ;  (2)  by  osmosis,  governed  by  laws 
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relating  to  the  passage  of  fluid  through  animal  membranes  :  the 
permeability  of  the  vessel  walls  is  much  increased  by  disease,  hence 
the  so-called  "passive  exudation";  (3)  by  secretion,  that  is  the 
activity  of  the  endothelial  cells  in  making  selections  of  materials 
from  the  blood,  and  this  is  affected  by  diseased  products,  toxins,  in  the 
blood,  the  so-called  lymphogogues,  an  instance  being  urticaria  from 
shell -fish  ;  (4)  by  the  escape  of  the  white  corpuscles  from  the  blood, 
which  in  the  course  of  disease  is  increased  (see  Inflammation)  • 
(5)  nerves  mainly  non-medullated  are  distributed  to  lymphatics,  and 
some  obscure  oedemas,  also  oedemas  following  nerve  injuries,  may  be 
referred  to  a  disturbance  of  this  nerve  control. 

The  lymphatic  capillaries  end  in  lymphatic  trunks,  the  larger 
having  coats  Hke  veins.  The  thoracic  duct  has  been  proved  to  be 
supplied  with  vasodilator  and  vasoconstrictor  nerves.  There  are 
numerous  bicuspid  valves,  which  give  rise  to  the  beaded  appearance 
of  dilated  lymphatics,  and  also  favour  the  formation  of  thrombi  and 
nodules.  The  lymphatic  trunks  end  in  a  lymphatic  gland,  or  directly 
join  veins,  especially  in  the  groin,  axilla,  and  root  of  the  neck. 

The  flow  of  the  lymph  is  mainly  dependant  upon  the  vis  a  tergo 
from  the  heart,  aided  a  little  by  secretory  activity  on  the  part  of  the 
endothelial  cells,  and  possibly  by  some  contractility  in  the  thoracic 
duct  and  spleen,  like  the  lymph  hearts  of  lower  animals.  The  flow 
is  very  slow  and  at  a  low  pressure.  It  is  assisted  by  the  outside 
pressure  of  the  muscles  combined  with  the  valves,  hence  the  import- 
ance of  exercise  and  massage  ;  and  it  is  further  aided  by  gravity, 
as  illustrated  by  the  elevation  of  the  limb. 

Lymphatic  gland  tissue  or  lymphadenoid  tissue  is  but 
little  diSerentiated  from  embryonic  connective  tissue,  and  it  retains 
the  property  of  metamorphosis  into  fat  and  back  again  into  lympha- 
denoid tissue.  The  lymphatic  glands  in  middle  life  and  old  age,  say 
in  the  axilla,  are  represented  by  little  islets  of  fat,  but  irritation  due 
to  disease  can  reconvert  the  fat  back  again  into  lymphatic  gland 
tissue.  The  thymus  is  usually  metamorphosed  into  a  mass  of  fat, 
but  this  may  not  take  place,  and  then  the  thymus  is  said  to  persist, 
or,  owing  to  disease,  a  mass  of  lymphatic  gland  tissue  grows  in  its 
place.  A  lymphatic  gland,  whether  a  simple  or  compound  one,  is 
situated  upon  the  lymph  stream,  and  the  lymphatics  enter  at  many 
points  on  its  convex  surface,  to  empty  into  the  peripheral  lymph 
sinus  of  the  gland.  From  this  sinus  small  lymph  channels  lead  off"  into 
the  follicles,  which  are  comparable  to  the  reticulum  of  a  sponge,  and 
from  which  pass  off  narrower  channels  by  Avay  of  the  septa,  to  reach 
finally  the  hilum,  where  all  join  to  form  the  efferent  lymphatic. 
Hence  it  follows  that  organisms  or  malignant  cells  are  arrested  either 
in  the  peripheral  sinus,  or  in  the  channels  leading  into  the  follicles. 
Here  organisms  are  destroyed  by  phagocytosis,  and  it  is  in  these  situa- 
tions that  one  should  search  for  the  earliest  sign  of  glandular  infection. 
The  artery  of  the  lymphatic  gland  enters  at  the  hilum,  breaks  up  in 
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the  septa,  and  forms  its  richest  capillary  networks  m  the  follicles,  but 
here  is  no  direct  communication  between  the  blood  capillaries  and 
the  lymph  channels.  The  blood  passes  into  venules,  and  eaves  by  the 
vein  emei-ing  from  the  hilum.  The  obstruction  of  the  follicular 
blood  supply  leads  to  degeneration  of  each  f  ollicle,  as  seen  in  early 
tuberculous  disease.  Acute  inflammation  tends  to  venous  stasis,  and 
the  ^land  becomes  much  enlarged,  vascular,  and  soft.  A  slow  and 
chronic  irritation,  such  as  the  long-continued  action  of  cutaneous 
parasites,  produces  a  chronic  inflammation  which  causes  much  of  the 
gland  substance  to  be  replaced  by  fibrous  tissue. 

An  organism  may  pass  through  a  lymphatic  gland  without  being 
arrested,  and  this  is  apparently  the  case  in  some  very  acute  infections. 
It  is  common,  however,  for  the  organism  to  be  destroyed  in  the  gland, 
or,  growing  in  the  gland,  to  destroy  the  gland.  Besides  these  common 
courses,  it  is  possible  for  an  organism  to  remain  latent  m  the  gland 
for  a  long  period,  yet,  able  to  awaken  into  activity  at  any  time. 
Probably  the  tubercle  bacilli  are  often  but  partly  destroyed  m  a  lym- 
phatic gland,  and  then  at  a  later  date  they  suddenly  become  active 
with  explosive  violence.  This  may  account  for  some  cases  of 
so-called  cryptogenetic  infection.  In  filarial  disease  the  organisms 
collect  in  the  glands  and  block  the  efferent  lymphatics ;  then  inter- 
mittently there  is  an  extension.  Indeed,  relapses  and  recurrent  attacks 
are  especial  features  of  disease  attacking  lymphadenoid  tissue,  such 
as  tonsillitis,  typhoid  fever,  and  appendicitis.  Probably  lymphade- 
noma,  commencing  in  an  indolent  swelling,  followed  later  by  extensions, 
is  subject  to  the  same  explanation. 

But  we  must  recognise  that  the  lymphatic  glands  are  no  complete 
barrier  in  the  way  of  infection  entering  the  circulation,  for  lymphatic 
trunks  pass  directly  into  veins  in  the  groin,  axilla,  head,  and  neck, 
without  traversing  glands  at  all.  Not  only  organisms,  but  even 
cancer  cells,  may  pass  through  lymphatic  glands  without  being 
arrested,  just  as  fat  during  digestion  passes  through  the  mesenteric 
lymphatic  glands. 

Infections  of  lymphatic  vessels  serve  to  demonstrate  the  very  free 
anastomosis  between  lymphatics,  as  well  as  the  free  communication 
with  veins,  from  which  one  might  deduce  an  almost  hopeless  view  of 
the  possibilities  of  arresting  the  spread  of  disease  by  removal  of 
lymphatic  glands.  Unfortunately,  such  a  view  receives  justification 
in  connection  with  the  more  virulent  infections  of  cancer,  tubercle, 
etc.  Yet,  as  regards  at  any  rate  the  less  virulent  forms  of  infec- 
tions, clinical  observation  is  able  to  identify  the  particular  track  of 
the  absorption,  and  thus  the  surgeon  may  overtake  and  arrest  the 
disease  by  removal  of  glands  and  lymphatic  channels. 

Lymphangitis  or  inflammation  of  the  lymphatic  vessels  is  either 
acute,  subacute  or  chronic,  and  generally  associated  with  more  or  less 
inflammation  of  the  lymphatic  glands.  Causes. — The  most  common 
primary  cause  is  tlie  absorption  of  infective  products,  especially 
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streptococci  from  a  wound,  often  a  veiy  trivial  one,  such  as  a  simple 
scratch,  abrasion,  sting,  or  puncture  ;  or  the  organisms  may  enter  by 
an  abrasion  of  the  skin,  such  as  a  chafe  of  the  heel,  also  through 
excessive  friction.  Pathology. — The  walls  of  the  lymphatics  become 
infiltrated  with  cells,  swollen,  and  softened,  whilst  the  endothelium 
is  shed,  and  the  lymph  contained  in  the  vessels  may  undergo 
coagulation.  The  inflammation  spreads  to  the  surrounding  tissues, 
then  to  the  first  set  of  glands,  which  become  swollen  and  infiltrated 
and  often  arrest  the  further  progress  of  the  septic  products. 
Lymphangitis  may  terminate  in  resolution,  or  in  suppuration  in  and 
around  the  glands,  or  in  and  around  the  lymphatics  themselves. 
When  very  virulent  the  septic  products  pass  through  the  glands,  and 
general  blood-poisoning  ensues.  Symptoms. — In  severe  cases,  lymph- 
angitis generally  begins  with  a  chill  or  rigor,  followed  by  high 
temperature  and  fever,  and  perhaps  vomiting  and  diarrhoea.  Red 
lines,  when  the  superficial  lymphatics  are  affected,  are  seen  running 
from  the  wound  to  the  nearest  lymphatic  glands,  with  here  and 
there  patches  of  redness.  There  is  generally  pain  and  tenderness, 
especially  in  the  region  of  the  swollen  glands,  and  swelling  and 
oedema,  sometimes  of  the  whole  limb.  It  may  be  diagnosed  from 
phlebitis  by  the  redness  being  superficial  and  in  the  course  of  the 
lymphatics,  not  in  the  course  of  the  veins,  by  the  absence  of  the 
cord-like  and  knotty  feel  of  plugged  veins,  and  by  the  presence  of 
glandular  enlargement ;  from  erysipelas  by  the  redness  having  no 
defined  margin,  and  generally  running  in  lines.  The  treatment 
consists  in  disinfecting  any  wound  or  abrasion  by  antiseptics  and 
placing  the  inflamed  part  at  rest  in  an  elevated  position.  Fresh 
extract  of  belladonna  in  glycerine  or  boric  acid  fomentations  may 
be  applied,  and  abscesses  should  be  opened  as  soon  as  they  appear. 
If  any  swelling  is  left,  pressure  in  the  form  of  Scott's  dressing  or 
ammoniacum  and  mercury  plaster  may  be  used  to  disperse  it. 

The  chief  causes  of  subacute  and  chronic  lymphangitis  are  tubercle, 
syphilis,  and  in  the  tropics  filariasis. 

Lymphadenitis,  or  inflammation  of  the  lymphatic  glands,  may 
be  acute,  subacute,  or  chronic. 

Acute  and  subacute  lymphadenitis  is  nearly  always  secondary  to 
inflammation  of  the  parts  from  which  the  afferent  lymphatics 
proceed.  Indeed,  in  most  inflammations,  there  is  some  tenderness 
of  the  neighbouring  glands.  Occasionally,  however,  the  glands  in 
the  groin  or  axilla  become  enlarged  without  any  discoverable  irri- 
tation within  the  area  from  which  they  receive  their  lymph.  In 
such  cases  there  is  generally  a  history  of  a  strain,  as  from  lifting 
heavy  weights,  or  of  over-exertion,  as  from  a  long  walk.  This 
is  due  probably  to  the  engorgement  of  the  gland  with  lymph 
in  the  case  of  a  strain  from  rupture  of  some  of  tlie  efferent 
lymphatics,  or  in  the  case  of  over-exertion  by  more  lymph  being 
pumped  into  the  gland  from  the  muscular  interspaces  than  can 
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escape  by  the  efferent  vessels.    The  lymphatic  vessels  themselves, 
althoucrh  the  glands  may  become  extensively  involved,  and  even 
suppurate,  often  escape.    The  inflammation,  however  rarely  pro- 
ceeds further  in  the  course  of  the  lymphatics  than  the  first  series  of 
lymphatic  glands,  although  it  often  spreads  to  the  surrounding 
tissues  {p^-i-lymphxdenUu).     The  changes  in  the  inflamed  gland 
are  like  those  of  other  inflammations.    The  whole  gland  is  enlarged, 
the  vessels  being  dilated  and  the  lymph-sinuses  crowded  with  cells. 
Micro-organisms,  similar  to  those  found  in  the  inflammatory  lesion 
oriving  rise  to  the  lymphadenitis,  are  discovered  in  the  glands  ihe 
Ln.  are  tenderness,  heat,  pain,  and  swelling,  followed  by  redness  of 
the  skin  and  oedema.    The  gland,  at  first  moveable,  becomes  fixed, 
and  if  the  process  runs  on  into  suppuration,  the  usual  signs  ot  an 
abscess  ensue.    Familiar  examples  of  lymphadenitis  are  seen  m  the 
bubo  of  o-onorrhcea  and  soft  chancre,  in  the  tender  glands  of  erysipelas, 
and  in  the  suppuration  under  the  jaw  caused  by  a  carious  tooth. 
The  treatment  consists  in  subduing  the  inflammation  of  the  part  from 
which  the  lymphatics  proceed,  painting  the  glands  with  belladonna 
and  glycerine,  applying  boric  acid  fomentations,  and,  if  suppura- 
tion has  occurred,  in  making  a  free  incision.     If  suppuration 
threatens,  the  glands  may  be  dissected  out. 

Acute  lymphadenitis  of  ihe  neck  ivithout  suppuration  (Dawson 
Williams). — After  a  period  of  incubation  of  about  a  week  the  deep 
cervical  glands,  three  or  four  in  number,  along  the  anterior  border 
of  the  sterno-mastoid,  form  an  acute  swelling.  The  swelling  begins 
generally  on  the  left  side  and  passing  to  the  right,  reaches  its 
maximum  in  two  or  three  days,  and  then  begins  to  subside. 

It  attacks  young  children  one  after  the  other  in  the  same  house- 
hold, without  any  special  inflammation  of  the  fauces  or  pharynx,  is 
attended  by  febrile  symptoms,  constipation,  and  sometimes  by 
albuminuria  or  even  hsematuria,  but  by  no  rash.  Other  glands, 
posterior  cervical,  axilLary,  inguinal,  mesenteric  and  the  spleen,  may 
also  swell,  but  they  all  tend  to  subside  without  suppuration,  although 
the  child  remains  anasmic  and  in  poor  health  for  a  month  or  two. 

Lymphadenitis  occurs  in  many  specific  fevers,  e.g.,  at  the  nape 
of  tiie  neck  in  German  measles.  Haemorrhagic  lymphangitis  is  a 
characteristic  featiire  of  plague. 

Chronic  lymphadenitis  may  be  tuberculous  or  syphilitic. 
— -  Tuberculous  lymphadenitis  is  very  common  in  children,  especially 
in  the  neck.  The  suppuration  of  the  glands  can  frequentiy  be  traced 
to  some  concurrent  cause,  as  the  irritation  of  pcdiculi  on  the  head, 
eczematous  affections  about  the  mouth,  enlarged  tonsils,  adenoids, 
or  carious  teeth.  Where  it  depends  upon  the  presence  of  the 
tubercle  bacillus  (see  Ikibercle,  p.  92),  the  glands  slowly  enlarge,  and 
become  infiltrated  with  small  round  cells ;  whilst  in  the  tuberculous 
foci  non-vascular  areas  containing  giant-cells,  lymphoid  corpuscles, 
and  tubercle  bacilli  are  found.     The  enlargement  may  subside  by 


444 


DISEASE  OF  SPECIAL  TISSUES. 


the  formation  of  sound  fibrous  tissue,  or  the  inflammatory  products 
may  caseate,  and  suppuration  occur  in  or  around  the  gland ;  at 
times,  the  caseous  mass  may  dry  up  and  become  cretaceous,  or 
shrinkage  or  fibroid  and  fatty  degeneration  may  ensue.  In  rare 
instances  only  does  the  tubercle  become  disseminated,  leading  to 
general  tuberculosis.  Sometimes  the  first  change  in  the  gland  is  a 
diffuse  endothelial  proliferation,  not  tending  at  first  to  form  tuber- 
culous foci  nor  to  caseate,  although  this  ultimately  occurs.  Thus  at 
first  the  masses  resemble  lymphadenoma,  and  tuberculosis  can  only 
be  distinguished  by  the  inoculation  of  guinea-pigs.  Signs. — The 
glands  are  affected,  and  become  enlarged  without  pain.  They  are  at 
first  distinct  and  moveable,  but  later  often  coalesce  and  become 
adherent  to  the  surrounding  parts.  After  a  time,  they  may  soften 
and  break  down;  the  skin  then  becomes  adherent  and  red,  gives  way, 
and  a  curdy  pus  is  exuded.  After  the  abscess  has  thus  opened,  a 
portion  of  the  broken-down  gland  may  be  seen  in  the  floor  of  the  ulcer, 
the  edges  of  which  are  bluish-pink  and  undermined.  (See  Tuberculous 
Ulcers.)  The  ulcers  are  very  indolent,  and  when  finally  healed,  leave 
characteristic  raised,  puckered,  pinkish-white  scars.  Concomitant 
signs  of  tubercle  are  frequently  preseiit.  Treatment. — Any  source  of 
irritation,  such  as  pediculi  or  carious  teeth,  should  be  sought  and 
removed,  and  the  patient,  if  tuberculous,  treated  as  indicated  at  p.  95. 
Tuberculous  glands,  if  they  do  not  rapidly  subside  under  general 
treatment,  should  be  removed,  since  much  less  deformity  is  produced 
by  the  single  linear  scar,  which  in  time  becomes  almost  imperceptible, 
than  by  the  puckered  scar  which  results  when  the  glands  are  allowed 
to  suppurate  and  burst  spontaneously.  If  an  abscess  has  already 
formed,  it  should  be  opened  early  to  minimise  scarring.  This  may 
be  done  by  a  small  incision,  after  which  the  capsule  of  the  gland  may 
be  cleared  out  by  a  Volkniann's  spoon.  Should  an  indolent  ulcer  or 
sinus  remain,  as  often  happens  if  the  abscess  is  allowed  to  burst 
spontaneously,  it  should  also  be  scraped  with  a  Volkmann's  spoon 
and  its  edges  cut  away,  or,  better  still,  the  whole  sinus  excised. 

Syphilitic  lymphadenitis  occurs  in  the  glands  receiving  lympha- 
tics from  the  place  of  the  primary  sore  ;  it  also  occurs  as  a  general 
enlargement  in  the  secondary  period,  the  glands  at  the  back  of  the 
neck  being  especially  affected.  Such  glands  may  remain  enlarged 
and  harden  by  fibrous  tissue.  Occasionally,  not  frequently,  a  gumma 
forms  in  them. 

Elephantiasis  is  a  name  which  has  been  applied  in  the  past  to 
various  affections,  arising  from  diff'erent  conditions  in  which  the 
skin  and  subcutaneous  tissues  of  the  extremities  undergo  marked 
enlargement,  and  the  surface  becomes  nodular  and  rugose,  more  or 
less  like  the  hide  of  an  elephant. 

Elephantiasis  is  the  term  now  especially  applied  to  the  disease 
called  elephantiasis  arabum,  and  known  to  be  the  result  of  filai'iasis 
(see  Filariasis,  p.   113,  and  Elephantiasis  scroti).  Elephantiasis 
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qrcecarum  is  the  name  formerly  applied  to  one  of  the  phases  of  leprosy 
now  recognised  to  be  the  work  of  the  leprosy  bacillus. 

Conqenital  elephantiasis  is  dne  to  a  vascular  dilatation  ot  a  dittuse 
caYernous  heemangioma,  or  a  lymphatic  obstruction,  a  diffuse  lymph- 
angioma arising  as  an  abnormality  in  development.  Subsequently 
malignant  disease  may  ensue. 


FiQ.  168.— Elephantiasis  of  the  arm.  The  photograph  was  taken  ten  years  after  the 
removal  of  a  carcinomatous  mass  from  the  axilla  which  had  involved  a  length  ot 
the  axillary  vein.  The  arm  had  gradually  enlarged,  and  recently  the  disease  had 
recurred  in  the  axilla  and  above  the  clavicle. 

Acquired  elephantiasis,  non-filarial  in  origin,  may  be  due  to  involve- 
ment of  lymphatic  tninks  by  inflammation,  pelvic,  appendicular,  etc., 
or  to  the  pressure  of  tumours  or  scars,  especially  from  burns,  or 
to  infiltrating  malignant  disease  (Fig.  168),  or  it  may  be  due  to  the 
wounding  or  the  excision  of  main  lymphatics. 

The  treatment  of  such  enlargements  consists  in  elevation,  careful 
elastic  bandaging  from  tlie  extremity  upwards,  massage,  especially 
after  the  limb  has  been  fomented  with  hot  water.  If  complications 
such  as  are  mentioned  under  Tropical  Elephantiasis,  Chronic  Ulcers 
of  the  Leg,  come  on  it  may  be  proper  to  amputate. 
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Lymphangiectasis  or  lymphatic  varix  is  a  dilatation  of  the 
main  lymphatic  channels  analogous  to  that  occurring  in  veins.  The 
lymphatics  are  dilated,  thick-walled,  tortuous  and  filled  with  lymph 
or  chyle.  They  may  appear  simply  as  tortuous  masses  with  normal 
skin,  like  vai-icose  veins  without  the  blue  colour,  or  the  skin  may 
undergo  the  changes  described  below.  The  congenital  form  arises  in 
countries  outside  the  tropics,  and  is  rare,  the  acquired  tropical  form 
is  due  to  filariasis. 

Lymphatic  varix  is  met  with  in  the  spermatic  cord,  where  it 
resembles  the  ordinary  varicocele.  Or  it  may  occur  as  patches  on 
the  superficial  lymphatics  of  the  limbs,  and  is  then  subject  to 


Fig.  169. — Lymphangioma  liyjjertrojiliicum.  Photograph  of  a  section  through  a  soft 
red  congenital  wart  removed  from  the  skin  of  the  loin  of  a  man  aged  24.  Placed 
exactly  symmetrically  on  tlie  opposite  side  a  previously  similar  wart  had  become 
the  seat  of  a  sarcoma. 

recurrent  attacks  of  inflammation  causing  a  steady  increase. 
Treatment. — The  mass  should  be  completely  dissected  out. 

Lymphadenocele. — Lymphatic  glands  are  enlarged  to  form  a  lobular 
mass  surrounded  by  inflammatory  tissue,  and  occupied  by  multi- 
locular  cysts  filled  with  lymph  or  chyle.  The  cause  is  mainly  filarial, 
affecting  the  inguinal  and  femoral  glands  of  young  men.  They 
increase  by  recurring  attacks  of  inflammation  and  may  rupture  on 
to  the  surface. 

Treatment. — Rest  and  gentle  pressure  by  bandaging.  Some 
patients  recover  even  in  an  infected  area  as  they  grow  older.  If  not, 
and  if  elephantiasis  threatens,  tlie  dilated  lymphatics  should  be  dis- 
sected out.  As  mentioned  before,  Di-.  Manson  and  Mr.  Godlee  have 
tried  to  make  au  anastomosis  with  the  superficial  veins  so  that  the 
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chyle  may  get  into  -the  circulation  instead  of  passing  by  the  thoracic 

duct  which  is  blocked — in  this  way  imitating  the  natural  process 

of  cure. 

Lymphangioma  is  a  tumour  composed  of  lymph-spaces  ni  the 
skin  and  subcutaneous  tissue  dilated  into  cysts,  and  separated  by 
fibrous  tissue  which  may  become  very  vascular.  It  is  of  congenital 
origin.    It  should  be  dissected  out. 

Lymphatic  ncBVus  may  appear  on  the  tongue,  lips,  or  skin  as  a 
strawberry-like  mass  composed  of  small  cysts  about  the  size  of 
mustard  seeds,  some  clear  yellow  being  filled  with  lymph,  some  blue 
from  extravasated  blood,  some  bright  red  little  aneurysms  through 


Fig.  170.— Lymphangioma  cavernosum.  Photograph  of  a  section  through  the  sub- 
cutaueous  tissue  of  the  thigh  of  a  child  affected  with  congenital  elephantiasis, 
who  at  the  age  of  fom-  died  of  lympho-sai-coma. 

which  the  blood  is  flowing.  Between  the  cysts  are  red  points  of 
capillary  loops  in  the  vascular  connective  tissue.  The  cysts  may 
laipture  and  discharge  lymph  or  chyle  which  dries  as  crusts,  or 
the  lymphangiomatous  process  extends  more  deeply  and  widely. 

Lymphatic  ivarts  or  lymphangioma  hypertrophicum  are  the  little 
soft  red  lobulated  warts  which  are  found  on  the  skin.  They  consist 
of  masses  of  endothelial  cells  ranged  somewhat  in  columns  vertical 
to  the  surface,  and  covered  by  normal  epidermis  (Fig.  169).  Some 
have  hair  follicles  and  pigment  forming  hairy  moles.  Smaller  patches 
and  discolorations  of  the  skin  by  sunburns  forai  freckles  or  lentigines, 
or  ephelides. 

Lymphangioma  cavernomm  vel  cystoides  (Fig.  170)  is  the  diffuse 
form  of  dilatation  of  lymphatic  spaces,  affecting  sub-epithelial  and 
intermuscular  connective  tissue.     The  mass  on  section  appears 
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honeycomb-like,  the  cysts  are  dilated  lymphatic  spaces  containing 
lymph  or  extravasated  blood,  the  intercystic  tissue  is  a  very  vascular, 
soft,  almost  myxomatous  fibrous  tissue  containing  groups  and  masses 
of  lymphadenoid  tissue ;  in  the  lip  the  condition  causes  the  diffuse 
hypertrophy  called  macrocheilia,  in  the  tongue  Tnacroglossia,  in  the 
neck,  and  exceptionally  in  the  kidney  or  inguinal  region,  hygroma, 
in  the  limb  elephantiasis.  All  lymphangiomas  are  subject,  without 
obvious  cause,  to  recurring  attacks  of  inflammation.  Whilst  still 
limited  this  inflammation  may  cause  the  whole  mass  to  undergo 
absorption,  as  happens  sometimes  in  hygroma  of  the  neck ;  or  the 
effect  of  each  inflammation  is  to  leave  behind  a  further  enlargement, 
as  in  the  case  of  the  tongue  or  limb,  gradually  producing  an 
important  deformity ;  or  the  lymphatic  spaces  may  burst  and  form 
a  discharge  on  the  skin,  through  which  organisms  may  enter  and  set 
up  diffuse  suppurative  lymphangitis.  Finally,  as  congenital  structures 
they  are  liable  to  malignant  changes,  endothelioma,  lympho-sarcoma. 

Lymphorrhoea. — Lymphatic  vesicles  bursting  on  the  skin  continue 
to  discharge  lymph  which,  drying,  produces,  crusts,  and  from  decom- 
position, ulceration.  When  the  thoracic  duct  is  obstructed,  the 
flow  may  consist  of  chyle.  The  continuous  loss  of  albuminous  and 
fatty  fluid  may  be  an  important  means  of  exhausting  the  patient.  (For 
Chyluria,  etc.,  see  Filariasis,  p.  113.) 

Lymphadenoma  or  Lymphoma  is  an  enlargement  of  the  lym- 
phatic glands,  consisting  of  a  simple  hypertrophy  of  lymphadenoid 
tissue,  closely  resembling  the  normal,  but  there  is  not  so  well  defined 
a  distinction  between  the  cortical  and  medullary  portions,  and  in  some 
cases  there  is  a  marked  increase  in  the  fibrous  stroma.  One  or  two 
glands  only  may  be  affected,  especially  the  glands  in  the  posterior 
triangle  of  the  neck,  on  one  or  both  sides.  Or  with  the  above  there 
may  be  masses  in  the  axilla  or  groin,  and  further  still  the  disease  may 
be  generalised,  involving  lymphadenoid  structures  widely — general 
lymphadenoma  or  lymphadenomatosis,  or  Hodgkin's  disease.  The 
spleen,  thymus,  mediastinal  or  retro-mesenteric  glands,  the  conjunc- 
tiva, naso-pharynx,  tonsils,  and  the  Peyer's  patches  of  the  intestine, 
as  well  as  the  bone-marrow,  may  be  involved.  Lymphadenoma  may 
occur  in  combination  with  leucocythsemia,  an  increase  of  white  cor- 
puscles in  the  blood,  and  with  antemia,  a  diminution  of  haemoglobin 
in  each  red  corpuscle,  or  a  diminution  in  the  number  of  the  red 
cells  also. 

Lymphadenoma  has  been  classed  hitherto  as  a  non-inflammatory 
affection,  but  it  is  a  disease  closely  allied  to  tuberculosis,  with  M  hich 
it  may  be  found  post-mortem,  or  be  easily  confused,  especially 
when  tuberculosis  attacks  lymphatic  glands  diftusely  without  going 
on  to  caseation.  Moreover,  the  origin  of  lymphadenoma  can  often 
be  traced  to  some  local  source  of  irritation,  from  the  conjunctiva, 
naso-pharynx,  mouth,  larynx,  hand,  genital  organs. 

Signs. — The  glands  enlarge,  but  at  first  remain  free  and  distinct. 
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later  forming  smooth,  oval,  elastic  and  generally  painless  swellings, 
whicli  do  not  tend  to  soften  and  suppurate  or  to  set  up  periadenitis, 
but  weld  together  to  form  a  doughy  mass.  The  general  health  is 
affected  by  leucocythajmia  or  acute  antemia,  or  by  the  local  pressure 
of  these  masses  on  the  blood-vessels  or  respiratory  tract. 

Lymphadenoma,  besides  its  origin  in  the  normal  lymphadeno- 
matous  tissues,  viz.,  lymphatic  glands,  thymus,  spleen,  bone-marrow, 
naso-pharynx  and  Peyer's  patches,  is  also  seen  occasionally  m  the 
skin,  when  it  is  generally  multiple  ;  also  in  the  breast  and  testicle, 
when  it  is  usually  bilateral. 

Diagnosis.— From  tubercle  lymphadenoma  is  distinguished  by  the 
absence  of  caseation  and  suppuration  and  of  tubercles  on  micro- 
scopical examination.    From  lympho-sarcoma  there  is  no  sharp  line 
of  demarcation,  in  fact  lymphadenoma,  unless  cured  by  medical  or 
surgical  measures,  tends  in  time  to  become  lympho-sarcoma.  Accord- 
ing to  Mr.  ButUn  and  Dr.  Andrewes  true  lymphadenoma  should  have 
on  section  a  homogeneous  whitish  appearance  with  little  streaks  or 
splotches  of  blood,  like  brain  or  cow's  udder.    On  microscopical 
examination  there  is  seen  an  increase  of  the  fibrous  tissue  frame- 
work, and  of  the  endothelial  cells,  with  a  marked  diminution  of  the 
small  round  cells  or  lymphocytes.     This  appearance  should  dis- 
tinguish lymphadenoma  from  lympho-sarcoma  and  from  inflammatory 
hypertrophy.     Treatment. — The  excision  of  all  enlarged  glands 
whenever  practicable  is  usually  desirable.     For  widespread  disease 
arsenic  in  increasing  doses  or  iodide  of  potassium  is  often  successful 
for  a  time,  but  the  disease  is  apt  to  recur  if  the  local  masses  whicli 
appear  to  be  the  starting-point  of  the  infection  are  not  excised. 
The  doses  of  arsenic  may  have  to  be  gradually  increased  up  to  a 
drachm  (3 "5  ccm.  )  or  more  of  Fowler's  solution,  but  must  be  stopped 
on  the  slightest  sign  of  neuritis  or  pigmentation.    The  iodide  may 
be  given  in  large  doses  or  be  applied  locally. 

Lympho-sarcoma  is  the  term  used  for  small-round-celled 
sarcoma.  Usually  it  arises  in  lymphatic  glands  or  in  lymphadenoid 
tissues,  but  it  may  occur  also  in  the  skin  and  other  organs  (see 
Fig.  44,  p.  131).  From  lymphadenoma  the  only  clinical  distinction 
is  the  failure  of  arsenic  and  iodide  of  potassium  to  arrest  progress. 
Treatment. — Excision  whenever  practicable. 


DISEASES  OF  SPECIAL  LYMPHATIC  GLANDS  AND  THEIR  REMOVAL. 

Glands  of  the  neck. — The  submental  glands,  one  on  either  side 
of  the  middle  line,  enlarge  from  irritation  of  the  lower  lip,  anterior 
part  of  lower  jaw,  anterior  third  of  tongue  and  corresponding  part 
of  the  floor  of  the  mouth.  A  median  vertical  incision  may  be  used 
for  their  removal. 

The  stihmaxillary  glands  enlarge  from  irritation  of  the  face,  nose, 
side  of  mouth  and  the  middle  of  the  tongue.    They  may  be  reached 
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by  a  cm-ved  incision  and  are  to  be  found  more  or  less  fused  with  the 
submaxillary  salivary  gland,  some  lymphadenoid  lobules  being  within 
Its  capsule,  the  removal  of  which  entails  a  ligature  of  the  facial 
artery  on  the  proximal  and  distal  side. 

The  pre-auricular  gland  receives  from  the  forehead,  eye,  orbit  and 
upper  face.  It  is  removed  by  a  vertical  incision,  avoiding  the 
temporal  artery. 

The  post-auricular  gland  is  connected  with  the  auricle,  middle 
ear  and  the  scalp  around.  The  vertical  incision  to  remove  it  should 
lie  well  under  the  shadow  of  the  auricle. 

The  post-cervical  glands  form  a  suboccipital  and  superficial  set  in 
the  posterior  triangle  along  the  external  jugular  vein,  and  receive 
lymph  especially  from  the  scalp.    They  can  be  removed  by  an 


^^i"  °*  t'le  Z-shaped  incision  used  in  removing  glands  from  the  neck. 

1.  Submental ;  2.  Submaxillary ;  3,  4,  5.  Deep  cervical  (sterno-mastoid,  carotid, 
and  jugular);  6.  Supraclavicular;  7.  Occipital. 

incision  along  the  posterior  border  of  the  sterno-mastoid,  with  ligature 
of  the  external  jugular. 

The  supra^clavicular  glands  in  the  subclavian  triangle  are  con- 
tinuous with  the  post-cervical  and  with  the  axillary  glands.  They 
are  removed  by  a  horizontal  incision  above  the  clavicle. 

The  deep  cervical  glands,  also  called  sterno-mastoid,  jugular,  and 
carotid  glands,  form  a  chain  from  the  mastoid  process  downwards, 
to  be  continuous  with  the  glands  of  the  mediastinum.  One  of  the 
most  important,  the  carotid  gland  par  excellence,  lies  over  the 
bifurcation  of  the  carotid  behind  the  thyroid  cartilage,  and  is  early 
enlarged  in  cancer  of  the  tongue.  They  receive  from  all  the  other 
glands  of  the  neck,  directly  also  from  the  back  of  the  tongue, 
pharynx  and  larynx,  and  are  continuous  with  the  mediastinal  glands. 

Besides  the  local  removals  mentioned  above,  wider  dissections  are 
often  necessary,  as  follows. 
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Dissection  of  hiherculous  glands. — When  the  post-cervical  glands 
are  chiefly  infected,  but  also  to  some  extent  the  submaxillary  and 
supra-clavicular,  or  even  the  deep  cervical,  these  may  be  all  exposed 
the  Z-shaped  incision  of  Senn,  or  this  incision  hi  limited  cases 
need  be  only  partly  made.  The  incision  commences  below  and  a 
Uttle  to  one  side  of  the  chin,  and  is  carried  across  below  the  mastoid 
process  over  the  sterno-mastoid,  then  down  the  posterior  edge  of  the 
steruo-mastoid  nearly  to  the  clavicle  and  across  the  supra-clavicular 
fossa  to  end  over  the  trapezius.  One  flap  is  turned  forwards  and 
downwards,  the  other  backwards  and  upwards.  There  is  thus 
exposed  a  parallelogram  (c/.  Fig.  74,  4a,  U,  p.  194),  and  by  draw- 
ing the  sterno-mastoid  forwards  the  internal  jugular  vein  is  clearly 


Fio.  172. — Line  of  incisions  for  the  removal  of  glands  from  tbe  anterior  triangle  of 
the  neck.  1.  Submental  ;  2.  Submaxillary  ;  3  and  4.  Deep  cervical  (sterno- 
mastoid,  carotid,  and  jugular). 

in  view  throughout  its  length,  and  so  can  be  avoided,  also  the 
spinal  accessory,  vagus,  and  nerves  of  the  brachial  plexus,  whilst  all 
hsemorrhage  is  under  control.  By  drawing  the  upper  part  of  the 
sterno-mastoid  backwards  the  submaxillary  triangle  is  cleared  out, 
and  either  from  in  front  or  behind  the  muscle  the  deep  cervical 
glands  are  removed  down  to  the  clavicle.  The  sterno-mastoid  need 
not  as  a  rule  be  divided.  The  wound  being  sutured,  healing  often 
occurs  by  first  intention,  and  any  discliarge  easily  escapes  from  one 
of  the  posterior  angles,  whilst  the  resulting  scar  is  largely  out  of 
sight  or  in  natural  folds. 

Dissection  of  malignant  glands  from  the  neck. — Here  it  is  necessary 
to  dissect  especially  the  anterior  triangle  (Fig.  172),  and  to  remove  all 
the  deep  cervical  glands  from  1  lie  mastoid  process  to  the  clavicle.  An 
incision  is  made  along  the  whole  length  of  the  anterior  border  of  the 
sterno-mastoid,  and  this  is  met  by  another  from  the  chin  at  the  level 
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of  the  thyroid  cartilage.  One  skin  flap  is  turned  up  over  the  jaw, 
another  inwards  and  downwards.  The  platysma  and  deep  fascia  are 
dissected  up,  branches  of  the  external  jugular,  thyroid,  lingual,  and 
facial  veins  are  secured,  also  the  facial  artery  on  the  proximal  and 
distal  side  of  the  submaxillary  salivary  gland,  which  is  included  in  the 
removal,  except  as  regards  its  duct.  The  hypoglossal  nerve  is 
avoided,  unless  the  tongue  is  being  removed.  Next,  the  deep  cervical 
glands  are  carefully  dissected  off  the  internal  jugular  and  carotid 
from  the  mastoid  process  down  to  the  clavicle,  all  vessels  being 
clamped  before  division.  After  tying  the  vessels  the  skin  is  united. 
When  there  is  a  communication  with  the  mouth,  a  drain  is  placed 
where  the  two  incisions  join.  If  the  lower  portion  of  the  parotid 
has  been  cut  into,  a  drain  may  be  put  into  the  upper  end  of  the 
incision.  The  facial  nerve  must  be  avoided.  As  stated  elsewhere, 
the  dissection  should  not  be  attempted  when  the  common  carotid 
artery  has  become  involved. 

Glands  in  the  axilla. — The  lymphatic  glands  in  the  axilla  are 
infected  locally,  or  from  the  upper  extremity  or  from  the  breast  by 
septic,  tuberculous  or  malignant  disease.  They  are  a  source  of  pain 
from  irritation  of  smaller  nerve  branches  and  from  pressure  on  the 
nerve  trunks. 

A  superficial  follicular  abscess  begins  in  the  hair  follicles  and 
sebaceous  glands  from  dirt  and  sweat,  rubbing  of  the  clothes,  also  in 
patients  who  are  in  bad  health.  A  deep  abscess  forms  in  the  arm- 
pit, secondary  to  a  septic  wound  or  disease  of  the  neighbouring  bones 
or  shoulder  joint. 

Tuberculous  disease  may  develop  in  the  axillary  glands  without 
any  obvious  cause,  or  be  secondary  to  such  disease  in  the  hand  or 
breast. 

Stibacute  and  chronic  enlargement  follow  vaccinia  inoculations 
whether  on  the  arm  or  on  the  nipple  of  a  nursing  mother  whose 
child  has  been  recently  vaccinated.  The  enlargement  may  be  due 
to  syphilis  following  a  sore  on  the  finger  of  a  medical  practitioner 
or  midwife,  or  on  the  nipple  of  a  woman  who  has  put  a  syphilitic 
child,  not  her  own,  to  the  breast. 

Lymphadenoma  forms  a  soft,  painless,  doughy  mass,  not  tending 
to  suppurate. 

Malignant  infection  is  most  frequently  derived  from  the  breast, 
but  may  come  from  the  limb,  from  an  epithelioma  of  the  hand,  or 
from  a  rapidly-growing  periosteal  sarcoma.    ,  ■      -  ^ 

Treatment. — For  an  abscess  the  arm  is  abducted  as  far  as  possible 
and  an  incision  made  through  the  skin  midway  between  the  axillary 
folds,  this  spot  being  usually  the  most  prominent  part  of  the  swelling. 
Then  forceps  are  thrust  in,  followed  by  a  tube,  but  only  a  very  limited 
breaking  down  of  loculi  with  the  finger  should  be  produced,  lest 
hajmorrhage  ensue  requiring  painful  plugging. 

For  excision  of  the  enlarged  glands  along  with  a  breast  cancer,  see 
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Cance)^  of  the  Breast.  To  remove  enlarged  glands  from  the  axilla 
alone,  abduct  the  arm  as  much  as  possible,  make  an  incision  along 
the  anterior  axillary  fold  and  a  cross  cut  downwards  to  the  angle  of 
the  scapula,  and  follow  the  course  described  under  Breast.  After- 
wards the  skin  is  sutured  except  where  a  drainage-tube  is  put  in, 
or  if  septic  the  whole  cavity  is  filled  with  gauze. 

The  supra-trochlear  gland  receives  lymphatics  from  an  area  of 
distribution  corresponding  to  that  of  the  ulnar  nerve.  Its  enlarge- 
ment may  be  distinguished  from  a  tumour  on  that  nerve  by  being 
fixed  and  pressure  not  giving  rise  to  tingling  in  the  fourth  and  little 
finger.  A  joint-cyst  in  that  situation  can  be  felt  to  be  connected 
with  the  elbow-joint,  and  to  become  more  or  less  tense  according  as 
the  elbow  is  extended  or  flexed.  A  htematoma  from  a  ruptured 
varicose  vein  is  more  superficial  and  attached  to  the  skin.  An 
abscess  is  laid  open  or  the  enlarged  gland  excised  by  a  longitudinal 
incision. 

Glands  in  the  groin. — The  femoral  chain  of  glands  are  infected 
chiefly  from  the  foot  and  leg,  but  also  from  the  skin  of  the  scrotum 
near  the  junction  with  the  thigh.  It  is  rather  by  recent  and  small 
sources  of  infection  than  through  large  areas  of  old  standing  ulcera- 
tion that  an  abscess  arises.  Hence  it  may  be  a  slight  blister,  crack, 
etc.,  on  the  foot,  at  first  overlooked,  which  is  the  source.  If  the  glands 
are  swelling  from  a  chronic  ulcer  it  may  indicate  the  onset  of  malignant 
disease.  Both  epithelioma  and  acute  periosteal  sarcoma  cause  malig- 
nant infiltration.  The  glands  lying  between  the  superficial  and  deep 
fascia  have  some  mobility  in  the  early  stages  of  enlargement,  except 
as  regards  the  gland  in  the  saphenous  opening.  Enlargements  have 
to  be  distinguished  from  a  hernia,  varix  of  the  saphenous  vein, 
aneurysm,  or  swelling  in  connection  with  the  hip. 

The  inguinal  glands  are  enlarged  in  venereal  affections  of  the 
penis,  urethra,  and  scrotum,  especially  the  most  internal  gland 
of  the  chain.  But  also  the  irritation  may  come  from  the  skin  as 
high  as  the  umbilicus,  and  from  the  anus  or  buttock.  Next  to 
venereal  disease,  parasites  are  the  most  common  cause.  Strain  and 
intertrigo  may  also  cause  an  enlargement,  which,  however,  does  not 
suppurate.  Tuberculous  disease  rarely  originates  in  the  superficial 
glands  of  the  groin,  but  may  follow  an  ulcer,  e.g.,  tuberculous 
inoculation  of  a  circumcision  wound. 

The  iliac  glands  are  infected  by  disease  confined  to  the  testis,  also 
by  extension  from  the  superficial  set. 

Treatment. — Rest  in  bed  with  the  pressure  of  a  pad  of  wool  and 
bandages  in  the  earliest  stages  will  often  cut  short  the  disease.  But 
if  the  patient  gets  about  a  pad  only  does  harm  by  rubbing.  For  an 
abscess  or  bubo  it  is  better  to  anresthetise  the  patient  so  that  a  free 
incision  can  be  made,  and  the  cavity  wiped  out,  by  whicli  means  the 
formation  of  a  troublesome  sinus  may  be  avoided.  Generally  speak- 
ing, the  incision  for  the  femoral  glands  is  made  vertically,  that  for 


454 


DISEASE  OF  SPECIAL  TISSUES. 


the  inguinal  parallel  to  Poupart's  ligament.  Some  advise  the  latter 
to  be  vertical  over  the  most  internal  gland  of  the  set,  so  that  the 
wound  may  gape  when  the  patient  stands  or  walks,  but  this  is  more 
likely  to  result  in  a  sinus.  The  patient,  even  when  not  ansesthetised, 
should  be  lying  down  for  the  incision. 

A  sinus  has  to  be  excised,  or  at  least  fully  slit  up,  well  scraped, 
and  dressed  with  gauze.  Occasionally  abscess  and  ulceration  go 
on  with  great  rapidity,  and  extend  down  to  the  blood-vessels.  The 
prognosis  is  then  bad,  owing  to  ligatures  not  holding  on  the  sloughing 
vessels.  The  wound  is  swabbed  out  with  a  strong  antiseptic,  iodo- 
form dusted  on,  and  the  wound  dressed  with  gauze,  pressure  being 
meanwhile  kept  up  on  the  external  iliac.  After  (not  before)  the  dis- 
infection of  the  wound,  the  external  iliac  artery,  should  htemorrhage 
threaten,  may  be  ligatured  by  the  extra-peritoneal  method. 

An  indolent  mass  of  glands  may  be  due  to  gummatous  disease,  and 
diminish  under  mercurial  ointment  locally  and  iodides  internally,  or 
be  lymphadenomatous,  and  then  large  doses  of  arsenic  may  be  suc- 
cessful. But  malignant  lymphosarcoma  may  also  appear,  and  quickly 
involve  the  vessels. 

The  glands  in  the  groin  are  excised  by  a  T-shaped  incision,  a  ver- 
tical incision  in  the  line  of  the  femoral  artery  and  a  cross  incision 
parallel  to  Poupart's  ligament.  All  the  glands,  with  the  superficial 
fascia  and  fat,  are  then  dissected  from  the  deep  fascia  towards  the 
saphenous  opening,  where  the  vein  must  be  excised  between  two 
ligatures,  and  numerous  branches  of  the  common  femoral  tied  near 
their  origin.  All  this  dissection  requires  great  care  not  to  injure 
the  main  artery  and  vein,  which,  if  involved,  had  better  be  left 
untouched,  lest  gangrene  follow  the  excision. 

Popliteal  lymphatic  glands. — They  receive  lymph  from  such 
a  hmited  area,  viz.,  the  back  of  .the  heel  and  calf,  that  a  neglected 
blister  on  the  heel  is  the"  usual  cause  of  their  enlargement  and 
of  the  production  of  an  abscess.  But  suppuration  in  the  popliteal 
space  may  also  be  caused  by  disease  of  the  knee-joint  or  bones.  In 
obscure  cases  an  abscess  must  be  distinguished  from  an  inflamed 
popliteal  aneurysm  by  controlling  the  circulation  above  and  exploring 
with  caution,  avoiding  any  injury  to  the  vein. 

DISEASES  OF  NERVES. 

Neuritis  and  neuralgia. — Neuralgia  simply  means  nerve-pain, 
and  is  dependent,  in  most  of  the  forms  with  which  surgery  deals,  upon 
neuritis,  especially  if  infiltration  by  malignant  disease  be  included. 

When  newitis  commences  in  the  sheath  of  the  nerve  it  may  be 
termed  perineuritis ;  or  when  it  allects  the  connective  tissue  amongst 
the  nerve  fibres,  interstitial  neuritis;  or  both,  advejititial  neuritis. 
When  inflammation  affects  the  nerve  fibres  themselves  it  may  be 
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called  parenchymatous  nmritis  or  degenerative  neuritis,  or  simply 
secondary  inflammatonj  degeneration.  Special  forms  of  neuritis  are 
asce7iding  neuritis,  when  the  inflammation  spreads  up  the  nerve ; 
local  when  affecting  one,  or  multiple,  affecting  many  nerves,  or 
peripheral  neuritis  when  affecting  nerves  near  their  termination. 

Causes  of  nexm-itis.—k.  Local  :  (1)  Injury,  as  wounds,  contusions, 
compression,  or  strains  ;  (2)  Cold  affecting  a  superficial  nerve,  often 
termed  "rheumatic";  (3)  Extension  of  inflammation:  the  cerebro- 
spinal nerves  by  extension  from  inflammation  of  the  meninges; 
nerves  near  joints  by  suppuration,  or  from  a  bedsore ;  the  inter- 
costal nerves  by  extension  from  an  inflamed  pleura;  from  veins 
affected  by  phlebitis.  B.  General:  (1)  Toxins— diphtheria,  alcohol, 
typhoid  fever,  influenza,  gout,  rheumatism,  malaria;  (2)  Metalhc 
blood  poisons,  lead,  arsenic  ;  (3)  Infiltration  by  special  disease, 
syphilis,  tubercle,  leprosy,  cancer. 

Pathology.— Local  neuritis  is  generally  adventitial,  affecting  the 
nerve  sheath  and  the  connective  tissue  between  the  superficial  bundles. 
If  acute,  the  nerve  is  red  from  dilatation  of  its  small  vessels,  and 
swollen  from  infiltration  of  leucocytes  between  the  nerve  fibres. 
In  chronic  inflammation  the  sheath  is  thickened,  more  adherent, 
and  the  outer  zone  of  the  nerve  shows  increase  of  fibrous  tissue 
with  degeneration  of  fibres.  When  the  nerve  is  in  a  bony  or 
fibrous  canal  and  cannot  swell,  pressure  is  exercised  upon  the  deeper 
bundles  of  fibres,  and  hence  function  is  easily  disturbed  or  lost. 
The  change  in  the  fibres  following  inflammation  is  that  of  degenera- 
tion similar  to  that  described  under  Injury  (see  p.  284).  The  middle 
of  the  nerve  is  least  affected,  and  the  change  stops  just  above  the 
limit  of  the  inflammation.  In  syphilitic  neuritis,  in  addition  to  simple 
neuritis,  a  definite  gummatous  mass  may  form.  In  cancer  there  is 
much  interstitial  neuritis  surrounding  the  actual  infiltration  of  the 
cancer  cells,  which  gradually  replace  the  nerve.  In  leucocythtemia 
the  nerves  are  infiltrated  with  white  cells. 

Symptoms. — The  nerve,  if  superficial,  may  be  felt  to  be  swollen, 
tender  on  pressure.  There  is  pain,  burning,  boring  or  darting,  inter- 
mittent or  continuous,  with  paroxysms.  It  is  generally  worse  at 
night,  is  increased  by  movement,  or  by  posture  causing  increased 
pressure  or  temporary  congestion.  Reflex  disturbances,  increased 
sweating  or  muscular  spasm  may  occur.  When  the  nerve  is  com- 
pressed or  in  process  of  being  destroyed,  there  is  tingling,  numbness 
or  loss  of  sensation,  also  muscular  paralysis  and  wasting.  If  many 
nerves  are  affected  there  may  be  some  fever.  The  pain  frequently 
radiates,  is  not  limited  to  the  nerve  but  extends  to  the  whole  limb, 
even  to  the  bone,  or  the  skin  is  hypercesthetic.  Trophic  changes  in 
the  skin  may  occur,  such  as  herpes,  or  the  degenerative  changes, 
glossy  skin,  pigmentary  clianges,  changes  in  the  hair,  eflusion  into 
joints,  followed  by  adhesions.  The  neuritis  may  ascend  to  the 
plexus  from  which  the  nerve  proceeds,  or  to  the  spinal  cord  itself ;  or 
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the  opposite  nerve  may  be  involved  by  "  sympathetic  neuritis."  It- 
is  supposed  that  referred  pain  can  start  a  vasomotor  disturbance, 
and  so  neuritis. 

Treatment. — (1)  The  cause  should  if  possible  be  sought  for 
locally  and  removed,  e.g.,  a  foreign  body,  spiculum  of  bone  or 
decayed  tooth,  scar  or  callus  following  a  wound  or  fracture,  etc. ;  or 
when  a  general  cause  it  may  be  prevented  from  acting,  or  may  be 
removed  by  drugs,  e.g.,  iodide  of  potassium  and  mercury  for 
syphilitic  neuritis,  quinine  for  malarial  neuritis,  iron  and  arsenic  or 
phosphorus  for  ansemia. 

(2)  The  relief  of  pain  is  most  thorough  under  the  use  of  opium  or 
by  injecting  moi-phine  with  atropin,  either  subcutaneously  or  into 
the  nerve,  but  there  are  grave  objections  to  a  continued  use  of  such 
remedies ;  also  chloroform  vapour  may  be  used  for  paroxysmal  attacks, 
or  phenacetin.  Bromide  of  potassium  is  most  generally  given,  also 
aconite,  gelsemium,  croton  chloral,  cannabis  indica,  nitro-glycerine. 

(3)  Locally  the  pain  may  be  relieved  by  extract  of  belladonna  or 
opium  fomentations,  by  liniments  of  chloroform  and  aconite,  by  blister- 
ing or  the  actual  cautery  (spinal  neuralgia),  by  the  application  of  a 
strong  Faradic  current,  or  by  stroking  a  weak  constant  current, 
which  gently  stimulates,  over  the  nerve.  Or  percussion  of  the 
nerve  may  do  good,  presumably  by  promoting  absorption  of  diseased 
products.    The  effect  of  x  rays  or  electric  baths  may  be  tried. 

(4)  Destructive  agents,  such  as  pure  carbolic  acid  or  1  per  cent, 
osmic  acid,  injected  in  drop  doses,  have  been  recommended  for 
sensory  nerve  twigs,  such  as  those  of  the  fifth.  On  a  motor  nerve 
they  might  cause  undue  paralysis. 

(5)  Nerve-stretching  so  temporarily  paralysing  a  nerve  is  sup- 
posed to  have  a  beneficial  effect  locally  by  freeing  the  nerve  from 
adhesion  to  its  sheath,  and  to  give  temporary  rest  to  cells  on  the 
proximal  side,  so  that  by  the  time  the  nerves  begin  again  to  conduct 
afferent  impulses,  the  nerve  cells  have  recovered  their  normal  tone. 

(6)  Neurectomy,  the  excision  of  a  portion  of  the  nerve,  the  cut 
ends  being  afterwards  re-united,  is  indicated  when  a  limited  portion 
of  a  nerve  has  been  destroyed  by  disease  ;  it  is  also  employed  for 
the  removal  of  the  bulbous  ends  of  nerves  after  amputation. 

(7)  Nerve  extraction,  or  avulsion,  neurexaresis,  consists  in  drawing 
out  a  nerve  from  its  nerve  centre  by  slow  traction,  so  as  to  prevent 
any  possibility  of  restoration  of  conductivity. 

(8)  Excision  of  a  ganglion. — This  is  indicated  when  the  disease 
has  already  spread  so  far  that  the  symptoms  persist  after  stretching, 
excising,  or  tearing  out  nerves. 

FORMS    OK  NBURALGTA. 

Trigeminal  neuralgia — ^Neuralgia  affecting  branches  of  the 
fifth  nerve. — The  more  severe  and  intractable  form  of  trigeminal 
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aeuralgia  with  which  surgery  is  called  upon  to  deal  is  a  disease  of 
late  hfe,  occurring  in  patients  about  or  over  sixty,  and  frequently  in 
old  women.  It  appears  to  be  an  ascending  neuritis,  beginning  in  some 
peripheral  branch  in  consequence  of  irritation,  and  gradually  ascend- 
ing to  the  Gasserian  ganglion,  but  in  some  cases  affecting  from  the 
beginning  the  Gasserian  ganglion  itself.  It  is  marked  by  paroxysms 
of  pain,  accompanied  by  muscular  twitchings  and  spasms,  when  it 
is  known  as  tic  douloureux,  or  when  the  attacks  are  of  short  duration 
and  of  an  excruciating  character,  as  epileptiform  tic  or  neuralgia. 

The  cause  can  sometimes  be  traced  to  local  irritation  in  the  mouth, 
nose,  or  accessory  sinus,  the  orbit,  or  bony  foramina ;  to  attacks  of  cold, 
influenza,  and  other  causes  of  neuritis ;  or  thirdly,  to  senile  debility, 
which  interacts  with  the  pain,  the  one  increasing  the  other,  e.g.,  by 
causing  the  gums  and  jaw  to  be  so  tender  that  the  patient  cannot 
masticate.  The  failure  of  medical  remedies,  exhaustion  of  the 
patient,  unhinging  of  the  patient's  mind  disposing  him  towards 
suicide,  are  indications  for  surgical  measures.  It  is  of  great 
importance  that  all  local  sources  of  irritation  be  excluded;  in  the 
mouth,  decayed  teeth  or  bone ;  in  the  nose,  stenosis,  or  polypi ;  in 
an  accessory  nasal  sinus,  suppuration ;  and  in  the  eye,  errors  of 
refraction.  Also  specific  medical  remedies  for  syphilis  or  malaria 
should  first  have  a  trial. 

Surgical  treatment  consists  in  nerve  stretching,  or  better  avulsion 
of  those  branches  of  the  fifth  nerve  which  are  the  most  painful,  and 
the  skin  over  which  is  the  most  hypersesthetic ;  and  failing  relief  by 
these  means,  the  removal  of  the  Gasserian  ganglion.  This  seems  a 
better  course  than  at  once  to  proceed  to  attack  the  ganglion,  a 
severe  operation  reported  to  have  a  mortality  of  about  20  per  cent. 

A.  First  division. — {a)  Supra-orbital  neuralgia,  also  called  "brow 
ague,"  from  its  frequent  connection  with  malaria.  The  pain  radiates 
from  the  supra-orbital  notch  over  the  anterior  half  of  the  head,  there 
being  a  painful  spot  on  the  nerve  immediately  above  the  notch. 
The  pain  felt  in  this  nerve  may  be  due  to  a  diseased  frontal  sinus. 
Having  excluded  such  a  cause  the  nerve  may  be  exposed  by  a  short 
horizontal  incision  just  above  the  notch,  which  can  usually  be  felt. 
The  nerve  is  raised  on  a  hook  and  gradually  drawn  on  by  the  hook, 
or  by  rolling  it  over  the  jaws  of  a  pair  of  clamp  forceps  until  the 
proximal  end  is  drawn  out. 

(6)  Ocular  neuralgia. — When  the  pain  is  seated  in  the  eyeball, 
errors  of  refraction,  especially  hypermetropia,  rheumatic  ijiflamma- 
tion  or  anaemia,  should  be  first  considered.  Such  methods  of  treat- 
ment failing,  the  ophthalmic  division  may  be  sought  for  through  a 
horizontal  incision  in  the  upper  lid,  immediately  below  the  eyebrow. 
Having  cut  through  the  orbicularis  and  attachment  of  the  lid,  the 
supra-orbital  branch  should  be  traced,  by  depressing  the  levator 
palpebrae  with  the  eyeball,  through  the  fat  under  the  roof  of 
the  orbit,  until  the  ophthalmic  division  is  found,  and  tl\e  nerve 
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drawn  out  from  the  sphenoidal  fissure.  The  eyeball  requires  special 
protection. 

B.  Second  division. — Infra-orbital  neuralgia. — Special  pain  may 
be  felt  over  the  exit  of  the  nerve,  down  the  side  of  the  nose,  over  the 
malar  bone,  or  in  the  teeth  or  gums  of  the  upper  jaw.  It  is  most 
necessary  to  exclude  irritation  from  carious  teeth,  stumps  and  dead 
bone,  empyema  of  the  maxillary  antrum,  polypi  or  necrosis  of  bone 
in  the  nose.  These  causes  being  excluded,  the  infrororhital  nerve 
may  be  exposed  by  a  horizontal  incision  just  below  the  border  of 


Fig.  173.— Diagram  showing  lines  of  incision  in  the  surgical  treatment  of  trigeminal 
neuralgia,  a.  Infra-orbital  for  exposing  the  infra-orbital  terminations  of  the  second 
division  of  the  fifth  nerve  ;  the  inteiTupted  continuation,  the  incision  for  the  second 
division  of  the  fifth  nerve,  h.  Temporal,  marking  the  flap  raised  in  exposing  the 
Gasserian  ganglion.  The  uninterrupted  line  marks  the  flap  turned  upwards,  the 
broken  line  the  flap  turned  downwards,  including  the  division  of  the  zygoma, 
c.  Pre-auricular,  the  incision  for  the  auriculo-teraporal  nerve,  d.  Below  the 
lobule,  the  oblique  incision  for  the  facial  nerve,  c.  Behind  the  angle  of  the  jaw, 
the  incision  for  exposing  the  lingual  and  inferior  dental  nerves  by  the  extra- 
buccal  operation. 

the  orbit,  in  a  line  drawn  between  the  supra-orbital  notch  and 
the  division  between  the  bicuspid  teeth  (Fig.  173,  a).  The  skm, 
orbicularis  palpebrarum,  and  levator  labii  superioris  being  divided, 
the  nerve  is  drawn  out,  or  it  may  first  be  followed  back  a  little 
distance  by  cutting  away  the  roof  of  the  canal  in  order  to  get  a 
better  hold. 

The  second  division  may  be  removed  at  the  foramen  rotundum. 
{a)  Through  the  antrum  (Carnochan's  operation). — This  is  a  dis- 
section in  which .  a  head  mirror  or  electric  lamp  is  required.  The 
upper  lip  is  strongly  retracted,  the  buccal  mucous  membrane  divided, 
and  the  front  wall  of  the  antnim  opened.  A  T-shaped  incision 
has  been  made  on  the  face,  but  a  well-marked  scar  remains  visible. 
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From  within  the  antrum  the  infra-orbital  nerve  may  be  followed 
back,  a  bright  electric  light  causing  the  nerve  to  glisten  through 
the  back  wall,  which  is  chipped  away.  Meckel's  gangUon  lying  in  the 
fat  of  the  spheno-maxillary  fossa  and  the  nerves  emerging  from  the 
foramen  rotundum  are  thus  met  with.  Walsham  successfully 
performed  this  operation  several  times  without  inflammatory 
complications  ;  in  particular  no  harm  happens  to  the  eye. 

(b)  Through  the  malar  region.— The  incision  for  exposing  the 
infra-orbital  foramen  is  extended  outwards  over  the  malar  bone  to 
the  zygoma  (Fig.  173,  a).  The  orbicularis  is  pushed  upwards 
towards  the  orbit,  the  levator  labii  superioris  and  the  masseter 
downwards ;  then  the  outer  angle  of  the  orbit,  the  malar  bone  and 
the  malar  process  of  the  upper  jaw  are  cut  through  and  hooked 
upwards  and  outwards ;  next  the  infra-orbital  nerve  is  traced  back- 
wards along  the  roof  of  the  antrum,  across  the  spheno-maxillary  fossa 
to  the  foramen  rotundum,  where  it  is  divided,  and  its  distal  palatine 
branches  drawn  out.  Branches  of  the  internal  maxillary  artery 
require  ligation ;  the  bone  is  replaced  and  the  wound  sutm-ed. 

C.  Third  division. — (a)  Inferior  dental  neuralgia. — Special  pain 
is  felt  over  the  end  of  the  nerve  as  it  emerges  from  the  mental 
foramen.  Pain  in  this  nerve  is  most  likely  to  be  caused  by  some 
dental  trouble,  carious  teeth  or  stumps,  an  outgrowth,  an  odontome 
on  the  root  of  an  apparently  sound  tooth.  When  the  pain  appears 
to  be  a  neuritis  situated  at  the  mental  foramen,  the  nerve  may  be 
exposed  there  and  drawn  out,  the  incision  being  made  in  the  line  ' 
drawn  from  the  supra-orbital  notch  through  the  division  between 
the  bicuspid  teeth ;  the  foramen  looks  forwards.  It  is  reached  by 
drawing  down  the  lower  lip  and  cutting  through  the  mucous 
membrane.  If  further  back,  the  nerve  before  it  enters  the  lower 
jaw  can  also  be  exposed  through  the  mouth.  Operation. — Open  the 
mouth  with  a  gag,  make  an  incision  from  the  last  molar  tooth  in  the 
upper  to  the  last  molar  tooth  in  the  lower  jaw ;  insert  the  finger 
between  the  internal  pterygoid  muscle  and  the  bone,  feel  for  the 
spine  of  bone  at  the  entrance  of  the  inferior  dental  foramen.  Now 
pass  a  hook  round  the  nerve,  stretch  and  gradually  pull  it  out  as 
much  as  possible.  The  wound  heals  in  a  few  days  without  septic 
complications.  Walsham  many  times  stretched  the  nerve  in  this 
way,  and  spoke  in  the  highest  terms  of  the  operation. 

(6)  Lingual  neuralgia. — There  may  be  intense  neuralgia  in  the 
anterior  two-thirds  of  half  the  tongue,  so  much  so  that  the  patient 
dare  not  move  it  to  speak,  masticate,  or  swallow  his  saliva.  The 
mouth  must  be  carefully  examined  to  exclude  a  small  epithelioma, 
e.g.,  appearing  as  an  indurated  fissure  in  the  region  of  the  palatal 
fold.  The  tongue  may  be  drawn  owt  and  to  the  opposite  side,  when 
the  lingual  nerve  can  be  reached  as  it  crosses  the  fold  thus  made 
tense  between  the  tongue  and  the  angle  of  the  jaw,  immediately 
beneath  the  mucous  membrane  ;  or  it  is  exposed  as  described  above 
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for  the  inferior  dental  nerve  ;  the  lingual  lies  internal  to  the  spine, 
the  inferior  dental  nerve  behind  the  spine. 

Both  the  inferior  dental  and  the  lingual  nerves  may  be  exposed  by  an 
external  incision  curving  behind  the  angle  of  the  jaw  (Fig.  173,  e)  from 
the  facial  artery  to  half  an  inch  above  the  angle,  beyond  which  the 
incision  must  not  go  deeper  than  the  skin,  or  branches  of  the  facial 
nerve  will  be  divided.  The  masseter  is  then  detached  with  a 
raspatory  and  the  bone  trephined,  or  the  sigmoid  notch  deepened 
until  the  inferior  dental  foramen  and  the  nerves  are  met  with. 

The  b^iccal  nerve  which  supplies  sensation  to  the  inner  side  of  the 
mouth  appears  at  the  anterior  border  of  the  coronoid  process  on  the 
fibres  of  the  buccinator  muscle.  It  has  been  reached  from  the 
mouth  by  cutting  down  upon  the  anterior  border  of  the  coronoid 
process  through  mucous  membrane  and  muscle,  or  externally  by  a 
horizontal  incision  just  above  the  parotid  duct,  below  the  zygoma 
and  malar  bone. 

•(c)  Temporal  nev/ralgia. — The  pain  is  worse  over  the  temple,  or 
radiates  towards  the  parietal  eminence  in  the  line  of  the  auriculo- 
temporal nerve.  Care  must  be  taken  to  exclude  trouble  in  the  ear, 
whether  due  to  a  minor  cause,  such  as  wax  or  a  foreign  body  in  the 
meatus,  or  to  some  more  extensive  mischief.  The  auriculo-temporal 
nerve  is  found  immediately  behind  the  temporal  artery,  and  is 
reached  by  a  vertical  incision  from  the  level  of  the  zygoma  for 
1^  inch  upwards  (Fig.  173,  c). 

Extracranial  operation  on  the  third  and  second  divisions. — A  flap 
of  skin  is  turned  upwards  by  an  incision  extending  from  the  external 
angular  process  of  the  orbit  downwards  along  the  zygoma  and  upwards 
in  front  of  the  ear  (Fig.  173,  b),  or  downwards  by  an  incision  starting 
from  the  attachment  of  the  auricle,  across  the  temporal  fossa  to  the 
middle  of  the  malar  bone.  The  zygoma  is  cut  across  in  front  of  the 
ear  and  at  its  junction  with  the  malar  bone,  the  temporal  fascia 
divided  and  the  bone  turned  down  with  the  masseter ;  so  pushing 
down  the  parotid  duct  and  branches  of  the  facial  nerve.  The 
temporal  muscle  may  be  also  turned  down  from  its  attachment  to 
the  skull  or  raised  by  cutting  across,  the  coronoid  process,  or  simply 
drawn  backwards  to  reach  the  foramen  rotundum,  and  forwards  for 
the  foramen  ovale.  The  external  pterygoid  is  thus  exposed  and 
retracted,  whilst  the  finger  follows  the  great  wing  of  the  sphenoid 
down  to  the  root  of  the  pterygoid  process.  Close  behind  its  sharp 
edge  is  the  foramen  ovale,  and  a  little  further  forwards  is  the  spur 
on  the  great  wing  of  the  sphenoid,  and  thus  the  foramen  rotundum 
can  be  reached.  One  or  both  nerves  can  now  be  drawn  out  from 
the  skull,  and  also  their  peripheral  branches  can  be  similarly  treated. 
Branches  of  the  internal  maxillary  artery  require  clamping  and 
tying;  there  may  be  much  venous  hsemorrhage,  to  be  checked 
only  by  firm  pressure  or  even  by  breaking  oft'  the  operation  for  a 
day  or  two. 
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Bemoval  of  the  Gasserian   ganglion.  —  Having  excluded 
o-eneral  causes  amenable  to  medical  treatment,  also  the  local  causes 
of  reflex  pain,  and  the  extraction  of  branches  having  failed,  or  ofi'er- 
ing  no  prospect  of  success,  the  removal  of  part  or  the  whole  of  the 
Gasserian  ganglion  is  indicated  before  the  patient  has  become 
exhausted  by  the  pain.    The  operation  is  a  severe  one,  owmg  to  the 
patient's  age  and  condition ;  and  the  operation  is  said  to  be  followed 
by  a  mortality  of  20  per  cent.,  whether  from  shock  only  or  from 
septic  complications,  say  from  communication  with  an  Eustachian 
tube.    The  operation  at  present  most  used  especially  for  the  removal 
of  the  second  and  third  divisions  and  the  lower  half  of  the  ganglion 
is  the  temporal  extradural  Krause-Hartley  method.     The  pterygoid 
extradural  method, of  Rose,  on  the  lines  described  above  for  the 
extracranial  operation  on  the  second  and  third  divisions,  is  not  so 
good.    The  temporal  intradural  method  for  the  division  of  the  fifth 
root  proximal  to  the  ganglion  appears  to  be  dangerous,  owing  to 
shock  and  extravasation  of  blood. 

The  Krause-Hartley  method. — The  patient  is  raised  to  the  half-sitting 
position,  or  the  operation  may  be  done  in  a  dental  chair.    A  flap  of 
skin  and  muscle  is  (Fig.  173,  h.)  turned  downwards  from  the  temporal 
fossa  above  the  zygoma,  the  curved  incision  extending  from  the 
external  angular  process  of  the  orbit  about  four  or  five  centimetres 
above  the  zygoma  to  end  above  the  external  auditory  meatus.  The 
squamous  portion  of  the  temporal  bone  is  then  removed.    The  best 
way  is  to  malte  a  small  trephine  hole  and  then  cut  away  the  rest  of  the 
bone  with  rongeur  forceps,  for  in  this  way  the  dura  mater  and 
meningeal  artery  are  less  likely  to  be  injured.    The  aid  of  electric 
drills  or  circular  saws  is  not  necessary  for  such  thin  bone,  and  there 
is  much  more  danger  of  the  aforementioned  injuries  occurring. 
The  replacement  of  bone  or  the  turning  down  of  an  Omega-shaped 
flap  of  scalp  and  skull  together  is  liable  to  disturb  healing  by 
causing  necrosis,  and  is  not  required  to  fill  the  gap.    The  dura 
mater  is  now  carefully  detached  from  the  middle  cerebral  fossa 
towards  the  anterior  border  of  the  petrous  bone  by  using  bits  of 
sponge  held  in  clamp  forceps.     The  middle  meningeal  artery  is 
thus  raised  from  its  groove  in  the  bone  back  towards  the  foramen 
or  bony  canal.    It  may  be  divided  between  two  fine  ligatures,  or 
the  foramen  or  bony  canal  may  be  plugged  with  wax  or  a  flake 
of  a  wooden  match.    There  may  be  now  free  venous  haemorrhage 
from  branches  of  the  cavernous  sinus,  which  may  be  checked  by 
sponge  pressure  for  a  minute  or  two,  then  advancing  cautiously, 
or  it  may  be  so  free  that  the  wound  has  to  be  plugged,  then 
sutured,  and   the   operation    resumed  after  a  few  days.  The 
haiinorrhage  being  checked  the  tcmporo-sphenoidal  lobe  covered  by 
the  dura  mater,  is  raised  from  the  middle  fossa  by  means  of  a 
flat  retractor.    The  wound  must  now  be  well  illuminated,  whether 
by  using  a  head  mirror,  or  holding  near  a  small  electric  lamp. 
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The  third  division  as  it  enters  the  foramen  ovale,  and  the  second 
division  entering  the  foramen  rotund nm,  as  well  as  the  outer  and 
lower  half  of  the  ganglion  are  now  separated  and  partly  drawn, 
partly  twisted  out,  if  possible  avoiding  the  motor  division.  The 
ophthalmic  root  is  thus  left,  so  avoiding  danger  to  the  eyes,  to 
the  cavernous  sinus,  and  to  the  third  and  sixth  nerves. 

Gushing' s  method  (Fig.  174)  combines  the  advantages  of  both 
the  temporal  and  pterygoid  routes,  reaching  the  ganglion  underneath 
the  arch  made  by  the  middle  meningeal  artery  and  giving  room  to 
divide  the  root  of  the  fifth  behind  the  ganglion,  and  also  the  first 
division  in  front.  It  is  therefore  indicated  whenever  the  ophthalmic 
division  is  especially  involved  in  the  neuralgia.  It  is  then  necessary 
to  take  special  care  of  the  eye,  which,  being  rendered  anassthetic,  is 

liable  to  be  irritated  by 
foreign  particles,  and  so 
damaged  or  destroyed.  The 
conjunctival  sac  is  washed 
out  with  boric  acid  lotion, 
the  eyelashes  shaved  off,  and 
the  eyelids  sutured  together 
with  about  four  interrupted 
horsehair  sutures.  The  closed 
eye  is  protected  during  the 
operation,  and  afterwards  the 
conjunctival  sac  is  syringed 
out  twice  daily  by  inserting 
a  fine  nozzle  of  a  syringe 
into  the  canthus,  using  no 
strong  antiseptic.  The  sutures 
are  removed  after  a  week 
or  two,  but  the  patient  must  wear  a  Buller's  shield  for  a  time. 
The  incision  when  following  Cushing's  method  need  not  extend 
quite  so  high  in  the  temporal  fossa,  but  is  carried  through  each  end 
of  the  zygoma,  which  is  now  turned  down  with  the  masseter  and  the 
temporal  flap.  The  removal  of  bone  extends  below  the  infra-temporal 
ridge,  so  as  to  remove  part  of  the  floor  of  the  middle  fossa  towards 
the  foramen  ovale  and  rotundum,  whilst  the  middle  meningeal  artery 
is  lifted  up  by  the  retractor,  and  may  escape  wounding.  Working 
from  the  third  division,  the  sheath  of  the  ganglion  is  divided  back- 
wards by  a  tenotomy  or  cleft  palate  knife,  and  the  proximal  root  torn 
or  twisted  off";  the  ganglion  is  next  turned  forwards,  using  fine 
hooks,  cleft  palate  mouse-toothed  forceps,  fine  elevators,  and  bits  of 
sponge  held  in  fine  forceps.  In  this  way  the  ganglion  and  first  and 
second  divisions  are  twisted  out  after  separation  from  the  termination 
of  the  internal  carotid,  the  cavernous  sinus,  and  the  motor  nerves 
of  the  eyeball  without  opening  to  any  wide  extent  the  dura  matei". 
After  the  operation  the  wound  is  sutured,  and  it  is  generally  advisable 


Fia.  174. — Gasserian  ganglion  and  its  three 
branches  exposed  by  Cushing's  method. 
1.  The  meningeal  artery  retracted  upwards 
with  the  dura  mater  covering  the  temporo- 
sphenoidal  lobe.  2.  The  edge  of  the  opened 
sheath  of  the  ganglion.  3,  4.  The  cut 
edges  of  the  zygoma. 
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to  insert  a  drain  until  the  first  dressing.  When  only  the  Krause- 
Hartley  method  is  adopted  little  deformity  need  ensue.  As  the 
result  of  destroying  the  motor  root  and  of  turning  down  the  zygoma, 
there  is  a  hollow  from  the  wasting  of  the  lower  jaw  muscle. 

Facial  spasm. — Facial  spasm  may  occur  without  pain,  or  be 
associated  with  neviralgia  of  the  fifth  nerve.  Medical  remedies 
failing,  the  nerve  has  been  stretched  outside  the  stylo-mastoid 
foramen.  If  this  is  done,  paralysis  of  some  months'  duration  follows, 
and  meanwhile  the  spasms  are  absent,  but  in  only  two  cases  out  of 
twenty  was  the  relief  permanent,  in  the  others  it  recurred.  The 
nerve  should  certainly  not  be  resected  or  torn  out,  at  any  rate  at  the 


FiQ.  175. — Facial  paralysis  following  ear  disease.  The  attempt  to  contract  the 
paralysed  muscles  causes  overaction  on  the  sound  side.  (A  photograph  kindly  lent 
by  Mr.  G.  P.  Newbolt.) 

first  operation,  on  account  of  the  inevitable  paralysis  and  deformity 
resulting.  Stretching  the  facial  Nerve. — An  incision  is  made  from 
the  base  of  the  mastoid  process  to  the  angle  of  the  jaw,  the  lobule 
of  the  ear  hooked  upwards,  the  parotid  gland  forwards,  and  the 
posterior  auricular  artery  backwards.  Ths  anterior  border  of  the 
mastoid  process  and  the  edge  of  the  sterno-mastoid  are  exposed  behind, 
also  the  posterior  belly  of  the  digastricus  passing  forwards  and  just 
over  the  external  carotid.  Above  the  attachment  of  the  digastricus 
the  nerve  appears  at  the  anterior  border  of  the  mastoid  process, 
and  stretches  forwards  to  reach  the  vertical  ramus  of  the  jaw  about 
midway  between  the  joint  and  the  angle. 

Facial  Paralysis  follows  injury,  ear  disease,  and  cold  (seea  work  on 
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Medicine) .  A  restoration  in  part  of  the  functions  of  a  paralysed  facial 
nerve  has  been  accomplislied  by  grafting  into  it  the  spinal  acces- 
sory or  hypoglossal.  But  the  junction  with  the  spinal  accessory  entails 
a  contraction  of  the  facial  muscles  whenever  the  shoulder  is  raised. 

Spinal  accessory  nerve. — Spasmodic  wryneck,  tonic  or  clonic 
spasm,  has  often  no  apparent  cause,  although  reflex  irritation  from 
the  teeth,  scalp,  enlarged  glands,  a  soar  of  a  wound  or  a  foreign 
body  is  occasionally  the  origin,  and  should  be  excluded.  Medical 
means  failing,  division  of  the  muscle  is  useless.  The  division  of  the 
nerve  is  not  attended  by  any  serious  drawbacks,  from  paralysis,  or 
contracture  of  the  sterno-mastoid  or  trapezius,  the  muscles  having 
additional  supply  from  cervical  nerves.  The  nerve  is  exposed  by  an 
incision  along  the  anterior  border  of  the  sterno-mastoid ;  after  divi- 
sion of  the  fascia,  retraction  of  the  muscle  and  hooking  up  the  nerve, 
the  nerve  is  avulsed.  Stretching  is  suitable  only  for  slight  and 
recent  cases,  owing  to  the  likelihood  of  return  on  recovery.  It  is 
best  to  steadily  draw  upon  the  nerve  until  it  comes  out  by  its  spinal 
roots.  Spinal  haemorrhage  has  not  followed  either  in  man  or  in 
experiments  on  animals  (Claude  Bernard). 

Cervico-occipital  nev/ralgia. — The  neuralgia  affects  the  upper  four 
cervical  posterior  nerve  branches,  which  are  painful  where  they  become 
superficial,  the  great  occipital  nerve  midway  between  the  occipital 
protuberance  and  the  mastoid  process,  the  siib-occipital  nearer  the 
middle  line,  other  branches  between  the  sterno-mastoid  and  trapezius. 
The  nerves  have  been  exposed,  followed  backwards  to  the  spmal 
foramina  and  drawn  out. 

Brachial  plexus. — Following  injury,  and  for  ascending  neuritis,  the 
plexus  has  been  exposed  by  the  same  incision  as  for  ligature  of  the 
third  part  of  the  subclavian.  Paralysis  of  a  group  of  muscles,  supplied 
by  the  root  of  the  plexus,  has  been  benefited  by  grafting  into  an  intact 
root.  Thus,  deltoid  paralysis  has  been  so  relieved  that  the  patient 
could  abduct  the  arm  and  raise  it  to  the  level  of  the  head  (see  p.  290). 

The  cervical  sympathetic  nerve. — Its  irritation  and  paralysis  have 
been  referred  to  under  Injury,  and  similar  results  may  be  caused  by 
tumour.  The  cervical  sympathetic  nerve  trunk  has  been  divided 
and  the  superior  ganglion  excised  for  the  relief  of  glaucoma  and 
exophthalmic  goitre.  The  operation  is  done  by  exposing  the 
ganglion,  through  an  incision  along  the  anterior  border  of  the 
sterno-mastoid,  then  retracting  the  muscle  outwards,  and  the  internal 
jugular  vein  and  common  carotid  artery  inwards,  avoiding  the  vagus 
nerve.  The  effect  is  congestion  of  the  face  and  ear,  with  a  flow  of 
tears  and  mucus  from  the  nose,  and  weight  in  the  head.  In  some 
cases  there  has  been  diminished  intra-ocular  tension,  relief  from  orbital 
neuralgia,  and  improvement  in  vision.  The  relief  may  be  only 
temporary.    A  relapse  has  followed. 

Intercostal  newralgia  —  Pleurodynia.  —  A  pereistent  pain  has 
necessitated  the  excision  of  one  or  more  intercostal  nerves. 
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Sciatica-^m^ic  neuritis.-Neuvitis  in  the  course  of  the  sciatic 
nerve  may  result  from  cold,  injury,  foreign  body,  and  fracture  of  the 
acetabulum  or  great  sciatic  notch.  It  may  be  connected  with 
osteo-arthritis  in  the  hip,  with  pelvic  niflammation,  a  sigmoid  flexure 
overloaded  with  faeces,  cancer  of  the  rectum,  the  pressure  of  the 
child's  head  or  of  forceps  during  labour,  pelvic  exostoses,  gluteal 
aneurysm  or  abscess,  or  it  may  be  due  to  a  spinal  lesion,  either 
tuberculous  or  syphilitic,  or  to  a  new  growth.  Gout  or  rheumatism 
are  supposed  to  be  the  source  of  other  cases,  where  there  is  no  sign 
of  a  local  lesion.  The  patient  feels  great  pain,  and  has  tenderness 
in  the  course  of  the  sciatic  nerve,  which  may  become  at  times 
agonising,  and  be  followed,  if  prolonged,  by  wasting  and  contracture 
in  the  calf  and  peronei  muscles.  In  sciatica,  the  hip-]0int  can  be 
flexed  and  moved  whilst  the  knee  is  bent,  but  an  attempt  to  flex 
the  hip  when  the  knee  is  fully  extended  causes  excessive  pam. 
The  same  movement  of  the  sound  leg  may  likewise  cause  pam  m 
the  diseased  nerve  by  tension  transmitted  from  the  sound  nerve 
through  the  cauda  equina  (crossed  sciatica). 

Treatment.— B.est,  including  even  a  long  splint  and  extension,  free 
purgation  in  particular  with  castor  oil,  blistering  or  even  cauterising 
the  skin  over  the  course  of  the  nerve  down  the  thigh,  have  each  had 
its  advocates  as  succeeding  in  some  cases.    If  there  is  great  local 
tenderness,  the  nerve  should  be  explored  in  the  hope  of  finding  some 
obscure  cause,  a  bone  spiculum,  a  needle,  etc.    Stretching  the 
nerve  is  not  in  any  way  a  dangerous  operation,  pam  may  be 
relieved  for  a  time;  unfortunately  it  often  returns  as  soon  as 
sensation  is  regained.   However,  it  is  impracticable  to  divide  the  nerve 
on  account  of  its  important  functions  and  the  paralysis  and  coia- 
tracture  of  the  limb  which  would  result.    The  sciatic  nerve  may  be 
in  some  people,  not  in  others,  partly  stretched  without  a  wound  by 
flexing  the  hip  to  a  right  angle  or  more  whilst  keeping  the  knee 
fully  extended.     The  incision  to  stretch  the  nerve  has  been  made 
along  the  middle  of  the  back  of  the  thigh  in  the  line  of  the  nerve, 
beginning  just  below  the  gluteus  maximus.    The  biceps  and  semi- 
tendinosus  are  separated,  and  the  nerve  steadily  pulled  on,  not  jerked, 
until  it  lies  slack  in  the  wound.    It  is  possible  steadily  to  lift  the  body 
by  the  sciatic  nerve  without  rupturing  it.    A  better  operation  is  to 
make  the  incision  through  the  lower  fibres  of  the  gluteus  maximus, 
then  well  free  the  nerve  with  the  finger  by  following  it  up  into  the 
sciatic  notch.    The  nerve  is  thus  not  only  stretched,  but  it  can  also 
be  "harrowed"  longitudinally  with  the  point  of  the  knife  to  destroy 
congested  veins.    No  improvement  will  follow  if  the  pelvic  plexus 
is  the  seat  of  the  neuritis. 

,  Crwral  neuralgia. — The  anterior  crural  nerve  may  be  affected 
instead  of  the  sciatic.  It  is  exposed  by  an  incision  just  external  to 
the  femoral  artery,  below  Poupart's  ligament. 

Perforating  ulcer  of  the  foot. — It  appears  in  many  cases  to 
w.  30 
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depend  upon  changes  in  the  peripheral  nerves,  leading  to  trophic 
changes  in  the  part  and  a  consequently  lowered  resisting  power 
of  the  tissues  to  injury  or  pressure.  It  is  sometimes  associated 
with  locomotor  ataxia,  at  times  with  diabetes,  leprosy,  and  spina 
bifida.  The  usual  situation  of  the  ulcer  is  the  ball  of  the  great  • 
or  little  toe.  A  corn  is  often  the  starting  point.  The  ulcer  does 
not  extend,  but  is  rather  a  sinus  with  very  callous  margins,  the 
epithelium  of  which  may  grow  inwards.  The  ulcer  is  attended 
with  but  slight  inflammation,  and  probing  causes  hardly  any  pain. 
It  may  lead  to  destruction  of  the  metatarso-phalangeal  joint, 
necrosis  of  the  bones,  and  perhaps  complete  perforation  of  the 
foot;  it  is  sometimes  the  starting  point  of  gangrene.  There  is  usually 
local  sweating,  lowering  of  temperature,  and  impairment  of  sensation 
of  the  foot  and  lower  third  of  the  leg.   The  patella-reflex  may  be  lost. 

Treatment. — Though  the  ulcer  will  often 
improve  by  prolonged  rest,  the  removal  of 
dead  bone,  scraping  away  granulations, 
and  paring  the  epidermis  from  the  margins, 
is  the  most  likely  way  to  promote  healing. 
When  the  patient  gets  up  one  may  take  off 
pressure  by  cutting  a  hole  in  a  thick  cork 
sole.  When  sinuses  burrow  deeply  an 
amputation  is  called  for. 

Tumours  of  nerves,  whatever  their 
structure,  were  formerly  called  neuromata. 
^  This  term,  however,  should  be  restincted 

Fia.  176.— A  median  nerve  to  that  rare  form  of  tumour  composed  of 
witt  a  tumour  over  wliicli  nerve  elements ;  whilst  other  tumoure  of 
ful  "tsTtarZlorel-s  ^^rves  should  be  called  fibromata  or  sar- 
Hospital  Museum.)  comata,  as  in  other  situations,  according 

as  they  consist  of  fibrous  tissue,  or  of 
sarcoma  elements.  The  tme  neuromata  are  exceedingly  rare,  and 
call  for  no  further  mention. 

The  fibromata,  though,  like  other  tumours  of  nerves,  far  from 
common,  are  the  variety  most  frequently  met  with.  They  grow  from 
the  connective  tissue  either  of  the  sheath  or  of  its  prolongations 
within  the  nerve ;  in  the  latter  case  the  nerve  fibres  will  be  spread 
out  over  them  (Fig.  176).  They  are  generally  single,  or  there  may 
be  several  on  the  same  or  on  different  nerves.  Signs. — They  occur 
as  painful,  more  or  less  globixlar  tumours  in  the  course  of  a  nerve, 
and  are  often  accompanied  by  numbness,  tingling,  and  perhaps 
muscular  spasm,  or  wasting  of  skin  and  muscles,  in  the  part  the 
nerve  supplies.  They  can  be  swayed  from  side  to  side,  but  cannot  be 
moved  up  and  down  in  the  long  axis  of  the  nerve.  Another  form  of 
fibrous  tumour  connected  with  nerves  is  the  so-called  painful  sub- 
cutaneous tumour  of  Paget,  which  occurs  as  a  small  nodule  beneath 
the  skin,  and  causes  the  most  exquisite  paiu  wlxen  handled.  The 
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treatment  consists  in  dissecting  the  tumour  out,  or  if  this  is  imprac- 
ticable, removing  it  along  with  the  affected  portion  of  the  nerve,  and 
then  suturing  the  divided  nerve-ends.  If  the  divided  ends  cannot 
be  brought  into  contact  they  may  be  stretched,  or  a  piece  of  nerve 
grafted  in  between  them.  The  painful  subcutaneous  tumour  is 
readily  removed  by  dissection. 

The  myxoniata  are  degenerating  forms  of  the  fibroma,  and  give 
rise  to  similar  symptoms. 

The  sarcomata,  though  more  rare,  may  also  be  met  with  in 
nerves,  along  which  they  rapidly  spread,  as  well  as  to  the  surround- 
ing tissues.  They  are  sometimes  multiple,  always  malignant,  so  that 
amputation  may  be  required. 

For  neuroma  plexiforme,  see  p.  127. 
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Purunculus,  or  boil. — A  boil  is  a  circumscribed  inflammation 
of  the  skin  and  subcutaneous  tissue,  terminating  in  gangrene  of  the 
central  part,  which  is  then  cast  off  in  the  form  of  a  slough,  populai'ly 
called  the  core.    Boils  generally  occur  in  crops,  one  coming  out  after 
the  other  has  healed ;  or  several  small  boils  form  around  a  larger 
central  one.  They  are  usually  situated  on  the  neck,  nates,  dorsum  of 
the  hand,  and  back.    Though  most  common  in  the  young,  they  may 
occm-  at  all  ages.    The  so-called  predisposing  causes  are  numerous. 
Among  these  may  be  mentioned  change  of  habit,  a  too  exclusive 
meat  diet,  diabetes,  albuminuria,  alterations  in  the  blood  depending 
on  acute  disease,  the  emanations  of  sewer  gas,  changes  of  season  or 
air,  and  cachectic  conditions  however  induced.    Any  local  irritation, 
such  as  chafing  of  the  neck  by  the  collar,  or  of  the  nates  in  rowing, 
the  irritation  of  morbid  fluids  in  making  post-mortem  examinations, 
may  lead  to  the  introduction  of  infection  by  the  Staphylococcus 
pyogenes  aureus,  which  is  always  present  in  boils,  and  is  the  essential 
cause.    Chronic  or  recurring  furunculosis  is  a  general  infection  by 
the  staphylococcus  pyogenes.    Signs. — A  boil  begins  as  a  red  pimple 
usually  with  a  hair  in  the  centre,  and  as  it  increases  in  size  forms  a 
painful,  dusky,  purplish-red  and  conical  swelling,  with  a  flattened 
apex.     The  inflammation  may  at  times  subside,  and  the  boil 
gradually  disappear  {blind  boil).    More  often  the  cuticle  separates 
at  the  apex,  a  pustule  forms,  bursts,  and  leaves  a  yellow  slough 
exposed,  which  is  cast  off  as  a  central  core  through  a  single  opening. 
Boils  appear  in  the  boarded  portion  of  the  face  (sycosis),  in  the 
armpit,  on  the  eyelids  (styes),  at  tlie  nape  of  the  "neck,  on  the 
buttocks.    Treatment. — A  boil  may  sometimes  be  aborted  by  plucking 
out  the  central  hair,  injecting  undiluted  carbolic  acid,  applying 
nitrate  of  silver,  or  painting  it  over  with  a  thick  layer  of  collodion. 
Should  these  remedies  fail,  a  boric  acid  fomentation,  and,  where 
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there  is  much  pain,  glycerine  and  belladonna  may  be  applied,  and 
after  the  boil  has  broken,  a  simple  healing  ointment.  A  puncture 
under  gas  may  be  necessary,  or  this  may  be  done  through  a  drop  of 
pure  carbolic  acid,  or  after  freezing.  The  constitutional  treatment 
consists  in  attention  to  hygiene,  regulation  of  the  diet  and  secretions, 
administration  of  tonics,  etc.  Wright  has  used  with  success  injec- 
tions of  sterilised  staphylococcus  cultures,  which  cause  a  leucocytosis 
and  increased  phagocytosis.  Relapses  have  to  be  met  by  fresh  air 
or  a  sea  voyage. 

Carbuncle  is  a  spreading  inflammation  of  the  subcutaneous 
tissue  involving,  to  some  extent,  the  overlying  skin  and  terminating 
in  gangrene  of  the  aff'ected  tissue,  which  is  discharged  in  the  form 
of  sloughs.    It  differs  from  a  boil  in  that  it  is  of  larger  size, 
has  a  tendency  to  spread,  and  is  flattened  instead  of  conical; 
there  is  greater  brawniness  of  the  surrounding  tissues;  the  skin 
gives  way  at  several  places  instead  of  at  the  apex  ;  the  gangrenous 
tissue  is  discharged  in  the  form  of  sloughs  instead  of  as  a  core; 
and  it  is  accompanied  by  severe  constitutional  symptoms.     Game. — 
Any  vitiated  state  of  the  constitution,  such  as  may  be  induced  by 
too  high  or  too  poor  living,  gout,  diabetes,  albuminuria,  typhus  or 
other  acute  fevers,  prolonged  lactation,  and  the  like.     Friction  and 
pressure  are  mentioned  as  exciting  causes,  and  are  said  to  explain 
the  frequency  of  its  occurrence  on  the  nape  of  the  neck,  back,  and 
nates.    The  presence  of  the  pyogenic  micrococci  is  the  essential  cause  ; 
thus  a  carbuncle  has  been  produced  on  the  forearm  by  rubbing  in  a 
staphylococcus  culture.    Carbuncle  is  more  common  in  men  than  in 
women,  and  does  not  usually  occur  till  after  the  middle  period  of 
life.  It  is  especially  seen  at  the  nape  of  the  neck,  or  on  the  back  as  low 
as  the  sacrum,  and  is  dangerous  when  associated  with  diabetes,  and 
when  it  occurs  on  the  lip  (Paget),  face ,  or  scalp.    Then  suppui-ative 
phlebitis  of  the  angular  vein,  with  extension  of  the  infective  thrombi 
through  the  ophthalmic  vein  to  the  cavernous  and  other  blood  sinuses 
in  the  skull,  and  consequent  meningitis  or  general  blood-poisoning,  is 
the  danger  to  be  apprehended.      Symptoms. — It  begins  as  a  hard 
painful  swelling,  accompanied  by  fever,  generally  of  a  low  type 
and  with  marked  depression.    The  swelling  rapidly  spreads,  and 
forms  a  flattened,  generally  more  or  less  circular,  elevation  of  the 
skin,  surrounded  by  considerable  brawny  induration  and  redness. 
At  first  red,  it  soon  becomes  purplish  red,  dusky  or  livid.  Vesicles 
form  over  its  surface,  and  on  bursting,  leave  a  number  of  apertures 
in  the  skin  through  which  a  greyish-yellow  slough  is  seen.  The 
apertures  then  coalesce,  and  the  slough  is  gradually  thrown  off, 
leaving  a  granulating    wound ;     or  the  inflammation  continues 
to  spread,  and  the  patient  may  sink  into  a  low  typhoid  or  delirious 
state,  and   die   of   asthenia   or   of   blood-poisoning,  septicsemia, 
or  pysemia.     Treatment. — The  strength  must  be  supported  by 
fluid  nourishment,  and  stimulants  as  indicated  by  the  pulse  and 
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temperature.  In  slight  cases  the  patient  should  have  abundance 
of  fresh  air,  and  should  not,  if  it  can  be  avoided,  keep  his  bed. 
Opium  should  be  given  where  there  is  much  pain,  or  be  added  to 
the  fomentations.  Locally,  a  crucial  incision  was  formerly  a 
favourite  practice,  but  it  is  much  better  to  make  incisions  through  the 
skin  down  to  the  sloughing  tissues,  or  to  join  any  openings  that  may 
have  already  formed.  All  the  dead  tissues  should  be  cut  away,  or 
scraped  away  with  a  sharp  spoon,  without  encroaching  upon 
the  vascular  tissues  around,  then  the  surface  should  be  swabbed 
with  pure  carbolic  acid,  and  boric-acid  fomentations  applied.  The 
lost  skin  can  subsequently  be  replaced  by  epidermal  grafts  when 
the  granulations  have  become  healthy.  The  injection  of  carbolic 
acid,  1  in  20,  into  the  carbuncle,  is  a  method  of  arresting  its  progress 
while  still  early  and  limited. 

If  a  carbuncle  is  set  up  by  streptococci,  streptococcal  antitoxin  is 

the  essential  remedy. 
Anthrax,  see  p.  109. 
Superficial  Gangrene,  see  p.  40. 

Chilblains  are  local  congestions  of  the  skin  caused  by  exposure 
to  cold  and  damp  in  young  persons  with  a  feeble  circulation.  They 
commonly  occur  on  the  fingers  and  toes ;  less  frequently  on  the  nose 
and  ears.  They  present  a  sharply -de  fined,  bluish-red  blush  of 
erythema,  disappearing  on  pressure,  and  slowly  returning.  In  severe 
cases  the  skin  becomes  dusky  and  purplish  in  colour,  and  the  cuticle 
gives  way,  leaving  a  raw  surface  (broken  chilblains).  They  are 
attended  with  intolerable  itching,  n-eatment. — The  general  circulation 
should  be  promoted  by  exercise,  tonics,  and  good  food,  and  the  local 
by  stimulating  liniments  such  as  iodine,  the  parts  being  kept  dry  and 
warm  by  woollen  gloves  or  socks  worn  by  night  and  by  day.  When 
the  chilblain  is  broken,  it  may  be  dressed  with  oxide  of  zinc  or 
boric-acid  ointment. 

Onychia,  or  onychia  maligna,  as  in  sevei'e  cases  it  is  some- 
times called,  is  a  chronic  unhealthy  inflammation  of  the  matrix  of 
the  nail,  attended  with  ulceration  and  a  foetid  purulent  discharge. 
It  is  most  frequently  met  with  in  children  as  the  result  of  a  crush 
of  the  finger  or  some  slight  injury  ;  but  it  may  depfend  on  syphilis 
or  tubercle,  or  more  rarely  on  eczema  or  psoriasis  of  the  matrix,  or 
on  inoculation  with  the  parasite  of  ringworm.  In  a  typical  case 
the  end  of  the  affected  finger  is  swollen  and  inflamed,  and  of  a  dusky 
or  livid  red  colour,  whilst  the  nail  is  blackened,  shrunken,  loosened 
from  its  matrix,  surrounded  by  a  crescent  of  unhealthy  ulceration, 
and  bathed  in  a  very  foetid  discharge.  It  is  exquisitely  tender  to  the 
touch.  lu  severe  cases  the  ulceration  may  extend  to  the  bone  and 
neighbouring  joint,  and  the  last  phalanx  be  lost.  Treatment. — 
The  nail,  if  black  and  shrivelled,  should  be  removed  by  forceps, 
the  wound  powdered  with  nitrate  of  lead,  or  dressed  frequently 
with    a   lotion    of  nitrate  of  silver.       In  tuberculous  subjects 
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appropi'iate  constitutional  remedies  must  be  given.  If  there 
is  a  suspicion  of  constitutional  syphilis,  the  part  should  be  dusted 
with  calomel,  or  dressed  with  blackwash,  and  mercury  or  iodide  of 
potassium  given  internally.  In  some  inveterate  cases  it  may  be 
necessary  to  scrape  or  shave  away  the  matrix  of  the  nail  under  an 
aneesthetic. 

Verrucse,  or  warts,  are  small  excrescences  on  the  skin  formed 
by  the  hypertrophy  of  the  papillte  and  epidermis.    The  following 
varieties  are  described  : — I.  Verrucce  vulgares,  or  common  warts, 
so  frequent  on  the  hands  of  children  and  young  adults.     2.  Verrucm 
seniles,  which  occur  as  brownish  elevations  generally  about  the 
back,   neck,  and  arms  of  old  people.      3.  VerruccB  necrogeniccB, 
common  on  the  hands  of  dissecting-room    porters    and  morbid 
anatomists,  and  often  tuberculous.    4.  Venereal  warts,  condylomata 
acuminata  met  with  on  the  genitals  as  the  result  of  the  irritation  of 
gonorrhoea  or  other  irritant  discharges.    5.  Soot  warts,  which  affect 
the  scrotum  of  chimney-sweeps,  and  are  frequently  the  starting  point 
of  "  sweep's  cancer."    6.  Congenital  soft  ivarts,  which  take  more  the 
form  of  irregularly-shaped    growths    than    of    true    warts,  are 
frequently  pigmented  and   hairy  (noevi  verrucosi),  and  at  times 
occupy  large  portions  of  the  surface  corresponding  to  the  distribu- 
tion   of    certain    cutaneous  nerves    (joajnllomata   neurotica.  See 
Lymphxingioma    hypertrophicum).      Treatment.  —  Common  ivarts 
often  disappear  spontaneously.    They  may  be  readily  destroyed  by 
such  caustics  as  salicylic,  acetic,  and  nitric  acid,  or  nitrate  of  silver. 
Venereal  ivarts  may  be  snipped  off  with  the  knife  or  scissors.  Senile 
warts,  when  large,  had  better  be  excised.    The  soot  wart  ought  also 
to  be  removed  at  once  by  the  knife.    The  acid  nitrate  of  mercury 
is  highly  spoken  of  as  an  application  to  verrucce  nec7'ogenicce.  The 
congenital  pigmented  and  hairy  wart  should  be  excised,  otherwise 
in  later  years  a  malignant  growth  may  arise.    If  the  wart  is  very- 
extensive,  skin-grafting  may  be  employed  after  its  removal. 

ClavTis. — Corns  consist  of  localised  thickenings  of  the  epidermis 
over  enlarged  papillae,  and  although  they  may  occur  on  any  part 
of  the  body  that  has  been  subjected  to  intermittent  pressure,  are 
most  common  on  the  feet,  where  they  are  produced  by  tight  or 
badly-fitting  boots,  especially  when  high  heels  have  been  worn,  and 
the  weight  of  the  body  has  thus  been  unnaturally  thrown  upon  the 
toes  ;  they  are  for  the  same  reason  frequently  met  with  in  talipes 
equinus.  Two  varieties  are  described,  the  hard,  occurring  on 
exposed  parts,  particularly  the  dorsum  of  the  toes,  and  the  soft, 
situated  between  the  toes,  where  in  addition  to  pressure  the  parts 
are  subjected  to  moisture.  A  hard  corn,  on  section,  is  seen  to  be 
more  or  less  conical  ;  and  it  is  the  pressure  of  the  apex  of  this 
cone  upon  the  papillary  layer  of  the  corium  that  causes  the  pain. 
At  times  a  bursa  is  developed  beneath  the  corn.  At  other  times 
suppuration  occurs,  and  the  pus  being  prevented  from  escaping  by 
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the  hardened  cuticle,  gives  rise  to  great  tension,  pain,  and  con- 
sequent inflammation  of  the  skin  and  subcutaneous  tissue  around, 
and  may  even  terminate  in  ulceration,  which  may  extend  deeply 
into  the  foot.    Treatment.-k  hard  corn  should  be  pared  dovvii  and 
then  painted  night  and  morning  with  salicylic  acid  and  collodion. 
In  the  meantime  all  pressure  should  be  removed  by  means  of  a  com 
nad  or  a  hoUow  moulded  in  the  leather  of  the  boot.    Soft  corns 
should  be  allowed  to  become  dry  and  hard  by  separating  the  toes 
with  cotton-wool,  and  dusting  them  with  oxide  of  zmc  or  other  form 
of  astringent  and  antiseptic  powder,  and  then  treated  in  the  same 
manner  as  hard  corns.     Should  suppuration  occur  beneath  a  corn 
an  incision  through  it  to  evacuate  the  pus  will  give  immediate  relief, 
or  the  corn  may  be  pared  down  with  a  sharp  scalpel  till  the  pus  is 
reached  without  giving  any  pain.    In  persistent  instances  they  are 
better  excised.    In  the  old,  in  whom  senile  changes  have  occurred 
in  the  vessels,  gangrene  may  result  from  paring  a  corn  too  closely. 

Horns  {cornua  cutanea)  consist  of  hypertrophied  papiUfe  covered 
by  hardened  epithelium.  They  may  spring  from  the  interior  of  a 
sebaceous  cyst  or  from  a  wart,  and  are  apt  to  degenerate  into 
epithelioma  at  their  base.  They  are  most  common  on  the  face  and 
scalp.    Free  removal  is  the  treatment. 

Nsevi  and  hairy  moles,  see  pp.  436,  447. 

Redundant  hairs.— It  is  especially  when  they  tend  to  disfigure 
the  lips  and  chin  in  women  that  treatment  is  called  for.  Hair  on 
the  upper  lip  and  cheeks  may  be  seen  in  young  women,  or  appear 
on  the  chin  in  consequence  of  disease  or  removal  of  the  ovaries,  or 
follow  the  climacteric.  Among  other  means  used  to  get  rid  of  them 
are  :  Shaving  and  rubbing  down  with  pumice-stone,  bleaching  them 
with  peroxide  of  hydrogen,  breaking  them  off  by  painting  on  collodion 
and  pulling  off  the  scab.  The  x  rays  have  been  used,  but  the  hairs 
simply  break  off,  and  troublesome  irritation  or  scarring  has  been  set 
up.  The  only  satisfactory  method  to  prevent  a  regrowth  is  to 
destroy  the  hair-follicle  and  bulb  by  electrolysis.  A  fine  needle 
fixed  in  an  electrode  is  connected  with  the  negative  pole  and  inserted 
into  the  follicle  beside  the  hair,  whilst  the  patient  grasps  firmly 
a  sponge,  wet  with  salt  and  water,  connected  .with  the  positive 
electrode.  The  current  is  turned  on  slowly  until  bubbles  begin  to 
rise  beside  the  hair,  and  in  less  than  half  a  minute  the  hair  can  be 
drawn  out,  bulb  and  all,  and  no  scarring  follows. 

Atheromatous  or  sebaceous  cysts  (t<;ens)  (Fig.  60)  occur  mostly 
on  the  face,  but  may  be  met  with  on  any  part  of  the  body,  and  are 
often  multiple.  They  are  retention  cysts,  do  not  contain  hair- 
follicles,  papilltB,  or  other  skin  elements,  thereby  differing  from  the 
dermoid  cysts,  which  they  otherwise  resemble.  The  cysts  on  the 
scalp,  formerly  described  as  sebaceous,  are  now  known  to  be  dermoids. 
Signs. — They  form  smooth  lens-shaped,  semi-fluctuating,  moveable 
swelUngs  situated  in  the  skin.      They  may  be  distinguished  from 
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a  fatty  tumour  by  not  slipping  from  under  the  finger  on  pressing 
the  edge  of  the  swelling,  and  from  an  abscess  by  the  absence  of 
signs  of  inflammation.  A  small  black  punctum,  the  obstructed 
orifice  of  the  sebaceous  follicle,  may  generally  be  discovered  on  the 
surface.  Secondary  changes. — 1.  The  contents  of  the  cyst  may 
undergo  decomposition  and  become  extremely  offensive.  2.  The 
cyst  -wall  may  become  inflamed  and  suppurate,  and  the  cyst  be  thus 
cured,  or  a  portion  of  the  wall  may  be  left  behind  and  a  sinus  ensue, 
or  the  wound  may  heal  and  the  cyst  refill.  3.  One  part  may  give 
way,  and  the  sebaceous  matter  exude,  become  hardened,  and  be 
pushed  up  from  below  to  take  the  form  of  a  horny  growth. 


Fig.  177. — Molluscum  contagiosum.  Photograph  of  a  section  from  a  conglomei-ate 
mass  on  the  forehead  and  scalp  of  a  girl.  The  lobules  of  epithelial  cells  are 
degenerating  at  their  centre  into  molluscum  bodies. 

4.  Granulations  may  spring  up  from  the  interior  of  the  cyst,  and  exude 
as  a  fungating  mass  resembling  an  epithelioma.  5.  They  may  degene- 
rate into  an  epithelioma.  6.  Their  walls  may  undergo  calcification. 
Treatment. — They  may  be  removed  by — (a)  Dissection,  (h)  Splitting 
them,  squeezing  out  the  sebaceous  matter,  and  seizing  the  cyst  wall 
with  forceps  and  pulling  it  out.  Care  should  be  taken  not  to  leave 
any  of  the  wall  behind,  or  a  troublesome  sinus  will  remain.  Objection 
is  taken  by  some  surgeons  to  this  method  of  removal  in  that  the 
wound  may  become  infected,  but  practically  such  rarely  happens, 
(c)  Dilating  the  orifice  with  a  probe,  and  squeezing  out  the  contents. 
They  are  apt,  however,  to  refill  when  emptied  in  this  way,  unless  the 
cyst  wall  is  also  squeezed  out  or  sufl&cient  inflammation  is  set  up  to 
destroy  it. 
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MoUuscum  contagiosum  is  the  term  applied  to  a  soft  tumour 
of  tlie  epidermis,  which  is  contagious  in  that  it  is  inoculable,  it 
being  so  passed  from  one  child  to  another,  or  from  a  child  to  its 
mother  or  nurse.  The  tumours  are  most  commonly  seen  on  the 
face,  lips,  and  eyelids  ;  on  the  breast  of  a  mother  ;  also  on  the  hands, 
forehead^  and  elsewhere,  being  inoculated  through  scratches.  Little 
swellings  arise  varying  in  size  from  a  pin's  head  to  a  pea,  hemi- 
spherical in  shape,  with  a  depression  or  umbilication  at  the  apex, 
pearly-white  or  pinkish  in  colour.  They  may  be  single  or  multiple, 
or  conglomerated  into  superficial  lobulated  masses  tending  to  spread. 
They  may  be  inoculated  on  other  parts  of  the  skin,  or  become 
inflamed  and  suppurate.  On  examination  they  are  found  to  consist 
of  a  pearly-white  pultaceous  mass  growing  in  the  deeper  layers  of 
the  epidermis,  which  proves  on  microscopical  examination  to  consist 
of  polyhedral  lobules  of  large  epithelial  cells.  In  the  centre  of  each 
mass  the  cells  undergo  changes  and  form  the  so-called  "  molluscum 
bodies."  This  change  is  one  of  degeneration  of  cells,  with  irregular 
division  of  nuclei,  and  the  formation  of  bodies  containing  keratin.  It 
is  unhkely  that  these  bodies  are  parasites,  coccidia,  as  has  been 
affirmed,  although  it  is  very  probable  that  the  disease  is  due  to 
organisms.  Treatment. — Puncture,,  squeezing  out  of  the  contents, 
and  the  application  of  a  nitrate  of  silver  stick  to  the  interior  suffices 
in  most  cases.  If  not,  the  mass  must  be  scraped  away  under  an 
ansesthetic. 

Molluscum  fibrosum  (see  p.  122)  is  the  term  for  a  soft  fibroma 
of  the  dermis,  congenital  in  origin  but  tending  to  make  progress 
after  middle  life.  When  first  seen  it  is  perhaps  a  soft  sessile 
swelling  covered  by  normal  epidermis,  not  larger  than  a  pea,  which 
grows  and  becomes  more  pedunculated,  until  it  reaches  the  size  of 
a  walnut  or  even  that  of  an  orange.  Sometimes  single,  they  are 
often  multiple,  and  in  extreme  cases  may  almost  cover  the  body. 
They  are  most  common  on  the  back.  At  times  they  are  combined 
with  pachydermatocele  of  the  scalp,  trunk,  or  limbs,  or  excessive 
folds  of  skin  with  or  without  thickening  of  nerves  into  plexuses 
{plexiform  nev/roma).  Each  polypoid  swelling  has  a  vessel  running 
up  to  it,  which  increases  in  size  with  the  tumour.  A  molluscum 
fibrosum  may  undergo  myxomatous  degeneration,  or  later  become 
transformed  into  a  sarcoma.  If  the  tumour  is  irritated  or  becomes 
dependent,  sloughing  of  the  skin  follows,  and  this  may  end  in  an 
epithelioma.  Treatment. — Excision  ;  when  very  numerous  and  fresh 
ones  are  appearing  the  rapidly-growing  ones  and  those  threatening 
to  ulcerate  should  at  any  rate  be  taken  away.  The  same  treatment 
applies  to  pachydermatocele.  In  progressing  cases,  unless  removal 
is  successful,  the  development  of  multiple  sarcoma  may  be 
anticipated. 

Lupus  vulgaris  is  a  disease  of  childhood,  and  seldom  begins 
after  the  age  of  puberty.    It  is  characterised  by  the  formation  of 
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yellowish-red  nodules  in  the  skin  or  mucous  membrane,  and  subse- 
quently by  scarring  and  often  great  destruction  of  the  affected 
tissues  and  much  deformity.  Cause.— It  is  a  local  tuberculosis 
depending  on  the  presence  of  the  tubercle  bacillus.  Pathology. — 
The  deeper  layers  of  the  corium  become  infiltrated  with  small  round 
cells,  amongst  which  new  capillaries  are  formed.  In  this  granulation 
tissue  are  found  non-vascular  areas  {tubercles),  and  in  them  giant- 
cells  and  the  tubercle  bacillus  have  been  discovered  in  scanty 
numbers.  Frequently  only  a  gelatinous  breaking-down  connective 
tissue  can  be  made  out,  but  the  disease  on  inoculation  sets  up  a 
slowly-developing  tuberculous  disease  in  the  guinea-pig,  and  the 
injection  of  Koch's  tuberculin  causes  congestion  of  a  lupous  patch. 
The  small-celled  infiltration  extends  along  the  vessels,  to  sweatr 
glands,  sebaceous  glands  and  hair-follicles,  and  may  finally  involve 
the  whole  of  the  corium.  The  granulation  tissue  may  then  either 
undergo  degeneration  and  be  partially  absorbed  without  ulceration, 
being  replaced  by  fibrous  tissue,  leaving  a  permanent  scar ;  or  it  may 
undergo  caseation,  and  the  cuticle  giving  way,  break  down  into  an 
ulcer. 

Signs. — The  disease  begins  as  reddish  or  amber-coloured,  semi- 
transparent,  apple-jelly-like  nodules,  the  colour  of  which  does  not 
completely  disappear  on  pressure.  The  nodules  later  become 
slightly  elevated,  and  several  coalesce,  forming  larger  nodules  or 
tubercles,  over  which  the  cuticle  forms  slight  scales.  The  centre 
of  the  patch  may  now  undergo  atrophy  and'  partial  absoi-ption, 
leaving  a  slightly-depressed  whitish  cicatrix.  In  this  way  the 
disease  may  become  cured;  or  while  cicatrisation  is  taking  place 
in  the  centre  the  disease  may  continue  to  spread  at  the  margms. 
Or  the  lupous  patch  may  break  down  and  ulcerate,  the  suiTounding 
skin  often  becoming  inflamed.  The  edges  of  the  ulcer  are  raised, 
whilst  its  base  is  smooth,  red,  and  spongy-looking.  The  ulceration 
may  proceed  gradually  or  rapidly,  and  extend  through  the  skin  or 
mucous  membrane  to  the  underlying  structures,  destroying,  as  when 
the  nose  is  attacked,  skin,  mucous  membrane,  muscle,  cartilage,  and 
bone.  The  favourite  seat  of  lupus  vulgaris  is  the  face,  especially  the 
ala  of  the  nose ;  but  it  may  attack  the  skin  and  mucous  membrane 
of  almost  any  part.  It  is  more  common  in  females  than  in  males. 
From  tubercular  syphilis,  the  affection  for  which  it  is  perhaps  most 
likely  to  be  mistaken,  it  may  be  distinguished  by  the  age  at  which 
it  began,  the  history  of  the  case,  and  the  absence  of  concomitant 
signs  of  syphilis. 

Prognosis. — In  many  patients  an  increasing  resistance  offers  itself, 
and  after  producing  much  deformity  the  disease  is  finally  arrested. 
Less  often  tuberculous  disease  appears  in  glands  or  bones,  such  as 
those  of  the  skull,  and  death  may  in  some  cases  occur  from  meningitis 
or  phthisis.    Occasionally  epithelioma  has  supervened. 

Treatment. — Internally,  cod-liver  oil,  arsenic,  or  the  phosphate 
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or  the  iodide  of  iron,  may  generally  be  given  with  advantage.  But 
more  important  still  is  a  prolonged  course  of  seaside  or  country  air. 
Concerning  tuberculin  see  p.  95. 

Local  measures  are  all  liable  to  be  followed  by  recurrence.  1.  For 
a  limited  well-circumscribed  patch  excision  followed  by  skin  graftmg 
is  the  quickest  and  best  measure.  2.  The  light  treatment  is  now 
employed  for  other  cases.  It  requires  to  be  carried  out  under  the 
immediate  supervision  of  an  expert.  For  some  cases  the  x  rays,  for 
some  the  Finsen  hght,  and  for  others  radium  may  be  used.  In  certain 
cases  a  preliminary  scraping  with  cauterisation  is  advisable.  Even 
after  all  precautions,  not  only  recurrence,  but  telangiectases  and  even 
epithelioma,  have  followed  the  light  treatment. 

Lupus  erythematosus  is  a  superficial  lupus  now  proved 
tuberculous,  because  the  lupous  patch  reacts  to  tuberculin  injections. 
The  disease  is  nearly  always  symmetrical,  affects  most  commonly  the 
cheeks  and  nose  {butter fly  patches),  less  commonly  the  ears,  scalp, 
lips,  backs  of  the  hands  and  fingers,  and  after  an  apparent  cure  is 
liable  to  a  relapse.  It  is  most  frequent  in  women,  begins  in  young 
adult  life,  is  very  chronic  in  its  course,  and  is  often  complicated  by 
attacks  of  erysipelas.  Treatment. — The  general  health  should  be 
attended  to,  and  arsenic,  cod-liver  oil,  or  iron  should  be  given  if 
indicated.  The  best  surgical  method  is  linear  scarification  or  scraping, 
which  must  be  repeated  from  time  to  time  for  considerable  periods. 
The  Hght  treatment  is  now  being  applied. 

For  other  affections  of  the  skin,  see  a  special  work. 
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SECTION  V. 


Injxtribs  op  Regions. 

INJURIES  OF  THE  HEAD. 

Injuries  of  the  Scalp. 

Contusions  of  the  scalp  are  very  common  as  the  result  of 
falls  or  blows  on  the  head,  and  are  frequently  followed,  especially 
in  children,  by  extravasation  of  blood,  and  the  consequent  forma- 
tion of  a  hoematoma  or  blood-tumour.  In  new-born  infants  such 
tumours  are  of  frequent  occurrence  in  consequence  of  severe  pres- 
sure on  the  head  during  birth,  especially  when  instruments  have 
been  used,  and  are  then  known  as  cephalhaimatomata.  The  blood 
may  be  extravasated  (1)  between  the  aponeurosis  and  the  peri- 
cranium {subaponeurotic) ;   and  (2)  between  the  pericranium  and 

the  bone  {subp)ericranial).  In  the 
latter  situation  the  resulting 
tumour  is  generally  circumscribed 
in  consequence  of  the  pericranium 
being  firmly  attached  along  the 
lines  of  the  sutures  ;  in  the  former 
it  is  generally  diffuse,  and  in  some 
instances  extends  over  the  whole 
of  one  side  of  the  head,  forming  a 
soft  fluctuating  boggy  swelling 
often  hanging  in  a  loose  fold  over  the  eyes  or  occiput.  The  diffuse 
form  can  be  mistaken  only  for  an  abscess,  from  which,  however,  it 
may  be  distinguished  by  its  sudden  formation,  the  probable  concomi- 
tant extravasation  of  blood  into  the  eyelid,  and  the  absence  of  signs 
of  inflammation.  The  circumscribed,  which  gives  rise  to  a  soft 
fluctuating  tumour  with  hard  and  often  sharp  margins,  generally 
occurs  over  one  of  the  parietal  bones,  and  is  sometimes  very 
difficult  to  diagnose  from  a  depressed  fracture.  In  the  case  of  the 
blood-tumour  (Fig  178,  a)  the  hard  margins  (due  to  the  coagula- 
tion of  the  blood  at  the  circumference — the  central  part  remaining 
fluid)  are  raised  above  the  level  of  the  surrounding  bone,  as  may  be 
detected  by  passing  the  finger  along  the  scalp ;  while  on  pressing 
upon  them  with  the  finger-nail  the  blood  may  be  displaced  and  the 
bone  be  felt  beneath.  As  a  rule,  the  blood  becomes  absorbed, 
occasionally  it  suppurates ;  ossification  at  times  occurs  in  the  angle 
where  the  pericranium  is  raised  from  the  bone.    In  children  the 


Pio.  178. — A.  Section  of  a  cephal- 
hsematorua  ;  ami  b.  a  depressed  frac- 
ture. The  dark  shading  in  a  repre- 
sents the  coagulated  blood. 
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h£ematoma  sometimes  appears  to  start  atrophy  of  the  skull  which 
results  in  a  gap.  Treatment.— Undev  the  use  of  evaporatuig  lotions 
or  ice-bao'  the  more  superficial  htematomata  usually  subside.  It  is 
not  wise"  to  apply  pressure  lest  the  scalp  slough.  If  suppuration 
occurs  a  free  incision  should  be  made. 

Wounds  of  the  scalp  vary  in  extent  from  a  mere  scratch  to  an 
extensive  denudation  of  the  bone,  and,  like  other  wounds,  may  be 
incised  punctured,  lacerated,  or  contused.    A  contused  wound  often 
appears  only  incised  owing  to  the  tenseness  of  the  scalp.  Though 
large  portions  of  the  scalp  may  be  torn  up  from  the  bone,  sloughing 
is  very  rare,  as  the  arteries  which  supply  the  scalp  run  between 
the  skin  and  the  aponeurosis,  and  hence  are  contained  in  the  flap. 
Scalp-wounds  are  frequently  attended   with  sharp  hsemorrhage ; 
they  are  also  often  associated  with  a  fracture  of  the  skull,  search 
for  which  should  always  be  made  by  passing  the  finger  into  the 
wound,  as  owing  to  the  mobility  of  the  scalp,  the  wound  may  not  lie 
over  the  fracture  of  the  skull.    Moreover,  they  are  apt  to  be  compli- 
cated  by  erysipelas  or  cellulitis,  with  the  formation  of  pus  between 
the  aponeurosis  and  the  pericranium,  and,  where  the  bone  has  been 
much  contused,  by  suppuration  beneath  the  pericranium,  in  the 
diploe,  or  between  the  bone  and  dura  mater.    Suppuration  in  any 
of  these  three  situations  may  be  followed  by  necrosis  of  the  bone, 
by  septicaemia  or  pyaemia,  or  by  inflammation  of  the  brain  and  its 
membranes.    When  a  flap  of  the  scalp  has  been  completely  detached, 
and  even  when  the  pericranium  has  also  been  lost,  necrosis  need  not 
necessarily  occur,  since  granulations  may  spring  up  from  the  bone, 
and  cicatrisation  follow.   When  much  of  the  scalp  has  been  destroyed, 
e.g.,  by  an  epileptic  falling  into  the  fire  during  a  fit,  or  has  been  torn 
off  when  a  woman's  hair  has  caught  in  machinery,  a  patch  of  bare 
bone  is  left  in  the  centre  with  the  edge  of  the  scalp  fixed  down  to  it. 

Treatment. — The  scalp  should  be  completely  shaved,  or  at  least 
for  some  distance  around  the  wound,  well  washed  with  soap  and  water, 
then  with  ether  or  turpentine,  and  finally  with  an  antiseptic,  whilst 
the  wound  should  be  carefully  cleansed  from  all  loose  hairs,  dirt,  grit 
then  swabbed  out  with  the  antiseptic  lotion,  and  sutured.  When 
large  portions  of  the  scalp  have  been  stripped  up  but  not  detached, 
the  flaps  after  cleansing,  however  much  lacerated,  should  be  care- 
fully replaced,  and  secured  by  sutures.  Haemorrhage  is  as  a  rule 
readily  controlled  by  applying  ligatures,  so  avoiding  excessive  appli- 
cation of  pressure.  Any  dependent  pocket  may  be  drained  through 
a  button-hole  incision.  The  patient  must  be  kept  at  rest  for  a  few 
days,  placed  on  low  diet,  a  smart  purge  given,  and  a  careful  watch 
made  for  signs  of  suppuration.  Should  such  occur,  the  adhering 
margins  of  the  wound  should  be  separated,  and  the  wound  filled  with 
gauze.  If  bone  has  been  widely  bared  of  its  pericranium,  iodoform 
gauze  should  be  applied  and  changed  daily  until  granulations  derived 
from  the  vessels  of  the  diploo  cover  the  surface,  when  the  edges  of 
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the  scalp  can  be  raised  and  drawn  together ;  or  if  much  of  the  scalp 
has  been  destroyed  epidermal  grafts  may  be  applied.  If  the  outer 
table  remains  white  and  no  granulations  sprout  out  through  it,  it 
should  be  shaved  off  with  a  chisel  until  the  vascular  diploe  is  reached, 
and  the  slow  process  of  exfoliation  is  thus  anticipated. 

Injuries  of  the  Cranial  Bones. 

Contusions  of  the  cranial  bones  are  always  serious,  especially 
when  attended  with  a  wound  of  the  scalp,  inasmuch  as  they  are 
liable  to  be  followed  in  connection  with  blood-clot  arising  from  the 
contusion  by — (1)  suppuration  between  the  pericranium  and  the 
bone ;  (2)  suppuration  in  the  diploe  and  necrosis  of  the  external  table 
or  even  of  the  whole  thickness  of  the  skull,  with  implication  of  the 
large  diploic  veins,  and  probably  septicaemia  or  pya3mia ;  (3)  sup- 
puration between  the  bone  and  dura  mater,  and  subsequent  general 
meningitis  ;  (4)  chronic  inflammatory  thickening  of  the  cranial  bones 
or  dura  mater,  giving  rise  to  constant  headache,  impairment  of  one 
of  the  special  senses,  epilepsy,  or  even  insanity  ;  and  (5)  cerebral 
abscess. 

Signs. — Contusions  of  the  skull  are  attended  by  no  primary 
symptoms,  but  should  septic  osteomyelitis  supervene  there  will 
be  the  usual  signs  of  inflammation  localised  to  the  injured  spot, 
with  more  or  less  constitutional  disturbance.  Thus  there  may  be 
chills  or  severe  rigors,  followed  by  high  temperature,  and  probably, 
later,  signs  of  septicsemia  or  pyjemia;  whilst  the  bone,  should 
necrosis  occur,  will  become  dry  and  yellowish-brown  or  greenish- 
white  in  colour.  Pus  between  the  bone  and  dura  mater  will  be 
indicated  by  headache,  vomiting,  rig'ors,  monoplegia  or  hemiplegia, 
delirium,  or  stupor,  followed  by  convulsions  or  coma  (see  Intracranial 
Suppuration)  ;  whilst  locally  a  circumscribed  oedematous  swelling 
may  form  over  the  injured  parts  {Pott's  puffy  tumour),  and  if  there 
be  a  wound  it  will  become  dry  and  the  bone  discoloured,  and  the 
scalp  around  swollen  and  oedematous. 

Treatment. — When,  from  the  account  of  the  injury,  it  is  probable 
that  the  bone  has  been  contused,  measures  should  be  taken  to 
prevent  inflammation  by  rest,  cold  to  the  head,  free  purging,  and, 
where  there  is  a  wound,  by  strict  antiseptic  treatment.  Should 
suppuration  be .  suspected  free  incision  through  the  pericranium 
should  at  once  be  made,  the  external  table  chiselled  away,  and  the 
suppurating  diploe  scraped  with  a  sharp  spoon  and  irrigated  with  an 
antiseptic  lotion  ;  whilst,  should  the  signs  point  to  the  formation 
of  pus  between  the  bone  and  dura  mater,  the  trephine  should  be 
applied. 

Ftactures  of  the  bones  of  the  skull  may  be  divided  into — 
1,  Fractures  of  the  vault;  and  2,  Fractures  of  the  base. 

1.  Tractures  of  the  vault. —  Causes. — Generally  rftVec^  violence, 
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as  a  blow  on  the  head  with  a  sharp-pointed  body,  or  fall  on  a  sharp 
ed^^e.  Occasionally  indirect  violence,  as  a  blow,  say,  on  the  front 
of'tlie  head,  causing  a  fracture  at  the  back  (see  Fractures  of  the 

^"raWe^ies.— The  fracture  may  take  the  form  of  a  simple  fissure 
I  fissured  fractitre),  or  of  several  fissures  radiating  in  various  directions 
(stellate  or  radiated  fracture) ;  or  the  skull  at  the  seat  of  nijury  may 
be  broken  into  several  pieces  {comminuted  fracture),  one  or  more  of 
which  may  be  pressed  inwards  below  the  surface  of  the  rest  of  the 
bone  (depressed  fracture)  ;  or  a  portion  of  bone  in  rare  instances,  as 
in  some  foi-ms  of  hatchet  and  sabre  wounds,  may  be  raised  above  the 
surface  of  the  skull  {elevated  fracture).  At  times  the  fracture 
consists  of  a  mere  puncture  of  the  bone,  with  driving  inwards  into 
the  membranes  or  brain  of  the  sharp  fragments  of  the  inner  table 
{punctured  fracture),  or  of  a  long  groove  by  a  bullet ;  and  lastly,  the 


Fio.  179. — Depressed  fracture 

(pond  variety). 
(St.  Bartholomew's  Hospital 
Museum.) 


Fig.  180. — Elevated  fracture,  probably 
from  the  cut  of  a  sabre. 
(St.  Bartholomew's  Hospital 
Museum.) 


fracture  may  be  Umited  either  to  the  outer  or  to  the  inner  table  of 
the  skull  {partial  fracture).  In  some  of  these  varieties  the  scalp 
may  remain  whole,  when  the  fracture,  as  in  other  situations,  is  said 
to  be  simple ;  or  there  may  be  a  wound  of  the  scalp  leading  to  the 
fracture,  when  it  is  said  to  be  compound.  In  children  the  frontal 
and  parietal  bones  may  be  depressed  without  fracture  in  passing 
through  the  pelvis,  by  the  pressure  of  midwifery  forceps  or  from 
a  fall. 

State  of  the  parts. — In  simple  fissure  there  is  no  displacement  of 
the  bone,  but  a  mere  crack  extending  from  the  part  struck  for  a 
variable  distance  over  the  vault,  and  frequently  running  through 
the  base  of  the  skull.  In  the  stellate  fracture  several  fissures  radiate 
over  the  vault  from  a  central  point,  at  which  the  bone  is  frequently 
punctured.  The  covimimhted.  fracture  is  generally  compound,  and 
one  or  more  of  the  fragments  may  be  completely  detached  or  driven 
through  tlie  dura  mater  into  the  brain,  wliicli  itself  may  protrude 
through  the  external  wound.  In  the  depressed  fracture  the  depressed 
fragments  may  be  loose  or  firmly  locked  together,  often  forming  a 


480 


INJURIES  OF  REGIONS. 


shallow  or  deep  rounded  or  oval  depression — pond,  or  spoon  and 
gutter  fractures,  as  they  are  sometimes  called  (Fig.  179).  Spoon  and 
fun-ow-like  depressions  are  seen  in  new-born  children,  when  the 
mother  has  a  flat,  rickety,  or  deformed  pelvis,  also  after  the  use  of 
forceps  for  delivery.  Gutter  fractures  are  produced  by  bullets  of 
high  velocity,  attended  by  extensive  fracture  and  comminution  of 
the  vitreous  table.  Elevated  fractures  (Fig.  180)  are  not  often  met 
with  in  civil  practice.  They  are  the  result  of  oblique  cuts,  as  by  a 
sabre  or  hatchet,  and  only  occur  in  young  adults  whilst  the  bone  is 
comparatively  soft.  In  punctured  fractures  (Fig.  181),  which  are 
genei^lly  produced  by  a  blow  with  a  sharp  instrument,  as  a  pick-axe 
or  a  fragment  of  a  falling  chimney-pot,  or  by  a  fall  on  a  spike  or 
even  on  a  hair-comb  or  hat-pin,  the  splinters  of  the  internal  table  are 
often  driven  into  the  dura  mater  or  brain  at  right  angles  to  the  rest 
of  the  bone.    Even  when  the  membranes  are  not  injured  at  the  time  of 


Fig.  181.— Punctured  fracture.  Fig-  182.— Fracture  of  the  internal 

(St.  Bartholomew's  Hospital  <^ble. 

Museum.)  (Dniitt's  Surgery.) 


the  accident,  the  irritation  of  these  sharp  fragments,  if  not  removed,  is 
nearly  certain  to  set  up  meningitis.  At  times  the  inflicting  body,  such 
as  a  knife,  has  been  found  broken  off'  flush  with  the  surface  of  the  skuU. 
Fracture  of  the  external  table  alone  is  most  common  over  the  frontal 
sinuses,  where  it  is  separated  for  some  distance  from  the  internal.  In 
fracture  of  the  internal  table  (Fig.  182),  which  is  a  frequent  accident 
when  a  bullet  grazes  the  skull,  there  may  be  merely  a  splintering  of 
the  bone,  or  a  fragment  may  be  completely  detached  or  driven  into 
the  dura  mater  or  brain.  Any  of  these  fractures  may  be  complicated 
by  laceration  or  other  injury  of  the  brain  or  its  membranes,  or  by 
mpture  of  the  middle  meningeal  artery  or  one  of  the  venous  sinuses. 
In  all  fractures  involving  both  tables,  except  in  the  simple  fissure, 
there  is  usually  greater  splintering  of  the  internal  than  of  the 
external  table  (Fig.  183).  In  fractures,  however,  produced  from 
within  the  cranium,  as  by  a  bullet  passing  through  the  skull,  the 
external  table  at  the  aperture  of  exit  is  more  splintered  than  the 
internal.  The  reason  for  the  greater  splintering  of  the  interaal 
table  (or  the  external  table  when  fractured  from  within)  is,  that  the 
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force  is  broken  in  perforating  the  external  table,  and  becomes  more 
distributed  over  the  internal.  It  was  formerly  said  to  be  due  to 
the  internal  table  being  more  brittle  than  the  external. 

Signs.  Whatever  the  form  of  fracture,  it  may  be  accompanied 

by  signs  of  concussion,  compression,  or  other  injury  of  the  brain. 
Here'^only  are  given  the  principal  local  signs  of  the  various  forms 
of  fracture  of  the  vault.  '  In  a  simple  fissured  fracture  there  may  be  no 
sign,  except  in  some  cases  there  is  pain  from  a  nerve  being  caught  or 
a  crack-pot  sound  may  be  heard  on  percussion,  but  in  the  compound 
variety  the  fissure  may  be  detected  by  the  finger  in  the  wound.  A 
sharp  edge  of  the  torn  pericranium,  a  suture,  or  a  natural  inequality 
may,  however,  be  mistaken  for  such  a  fissure.  A  fissure  may  be 
distinguished  from  a  suture  by  being  straight,  not  serrated,  and,  if 
the  pericranium  be  not  torn,  by  appear- 
ing as  a  red,  and  in  a  few  days  as  the 
blood  coagulates  as  a  black,  line.  In 
the  depn-essed  fracture  the  depression  in 
the  bone  in  the  simple  variety  may  be 
obscured  by  extravasated  blood  either 
in  the  scalp  or  under  the  pericranium, 
but  in  the  compound  variety  it  can  be 
felt  by  the  finger  and,  if  the  wound  is 
large,  seen.  In  both  varieties,  when 
the  bone  is  much  depressed,  signs  of 
local  compression  of  the  brain  may  be 
present.  In  the  p)unctured  fracture  the 
sharp  fragments  may  be  detected,  with 
the  finger  or  with  a  probe,  projecting 
into  the  interior  of  the  cranium,  and 
signs  of  local  compression  may  or  may 
not  be  present ;  later,  symptoms  of 
inflammation  of  the  brain,  if  the  frag- 
ments are  not  removed,  will  almost  certainly  supervene.  In  both 
the  compound  depressed  and  punctured  fracture  there  may  be  com- 
minution or  loss  of  bone,  and  portions  of  lacerated  brain  substance 
may  at  times  exude  through  the  fracture.  Fracture  of  the  inner 
table  is  very  difficult  to  diagnose,  but  later  it  may  be  indicated  by  an 
increase  of  local  temperature,  signs  of  local  compression,  and  localised 
pain  from  irritation  of  the  dura  mater.  It  is  said  that  a  friction  sound 
may  sometimes  be  heard,  from  the  rubbing  of  the  brain  and  pia 
mater  on  the  sharp  fragments.  When  a  fracture  is  situated  over 
the  frontal  sinuses  there  may  be  emphysema  from  escape  of  air 
into  the  connective  tissue,  or  if  the  fracture  is  compound  air  may  be 
forced  out  of  the  wound  on  blowing  the  nose. 

The  dangers  of  fractwre  of  the  vault  may  be  summed  up  as — 

1.  Immediate,  (a)  injury  to  the  brain,  and  (6)  septic  inflanmiation  ;  and 

2.  Remote,  (a)  continued  headache,  {b)  epilepsy,  {c)  insanity,  and 
w.  31  ' 


FiQ.  183. — Diagram  to  explain  the 
amount  of  splintering  of  the 
inner  table.  In  A,  c  marks 
the  outer  table  and  c /the  inner 
table  upon  which  the  force  caus- 
ing the  fracture  impinges.  The 
effect  is  seen  in  B  ;  tbe  points  c 
and  d  approach,  whilst  c  and  f 
separate,  the  outer  table  is 
crushed  together  and  towards 
the  diploe,  the  inner  table 
splinters  inwards  towards  the 
brain. 
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(d)  the  development  of  a  pulsating  tumour,  a  cephalhydrooele  or 
encephalocele  in  children,  or  a  sarcoma. 

The  treatment  of  fracture  of  the  vault  will  necessarily  vary 
according  to  the  nature  of  the  fracture  and  of  any  cerebral  com- 
plications that  may  be  present. '  The  general  indications  are  to 
prevent  sepsis  and  inflammation  of  the  brain  and  its  membranes,  and 
to  relieve  any  existing  brain  complication.  Thus  the  patient  should 
be  placed  at  rest  in  a  darkened  room,  evei'y  source  of  cerebral  irrita- 
tion avoided,  an  ice-bag  applied  to  the  shaven  head,  the  bowels 
acted  on  by  a  calomel  purge,  and  the  diet  restricted  to  slops. 
When  the  fracture  is  compound,  it  should  be  fully  exposed  by  enlarging 
the  wound  in  the  scalp,  and  every  care  taken  to  render  the  parts 
aseptic,  and  to  promote  healing  by  the  first  intention.  1.  In  fissured 
fracture,  great  care  should  be  taken  to  remove  any  dirt  or  hair  from 
the  fissure,  widening  it  if  necessary  for  this  purpose  by  chiselling  away 
one  of  its  margins.  When  symptoms  of  cerebral  compression  are 
present  the  question  of  trephining  will  turn  upon  the  probable  nature 
of  the  cerebral  lesion  (see  Compressimi  of  Brain).  2.  In  de2)ressed 
fracture  the  treatment  will  difi'er  according  as  the  fracture  is  simple 
or  compound,  and  according  as  symptoms  of  local  compression  of  the 
brain  are  or  are  not  present.  In  the  simple  form,  unless  the  depres- 
sion is  deep  and  there  are  signs  of  local  compression,  no  operative 
interference  was  formerly  undertaken.  In  the  compound  form,  any 
fragment  found  loose  or  penetrating  the  membranes  of  the  brain  is 
removed,  or  if  depressed,  raised,  provided  the  elevator  can  be  readily 
inserted  beneath  it.  If  a  fragment  cannot  be  raised  by  the  elevator 
the  trephine  must  be  applied,  with  the  pin  on  the  edge  of  soimd  bone, 
and  the  fragment  then  raised  by  the  elevator  passed  beneath  it 
through  the  trephine  hole.  When,  however,  the  depression  is  but 
slight,  as  in  pond  and  gutter  fractures  of  the  frontal  bone  in  children, 
the  case,  unless  there  are  signs  of  local  compression  of  the  brain, 
would  by  many  be.  left.  In  children,  pressure  has  been  applied  to  the 
skull  transversely,  causing  the  depression  to  spring  back  like  a  dint 
in  a  felt  hat.  A  subsequent  atrophy  may  take  place  leaving  a  gap 
through  which  the  pulsations  of  the  brain  are  perceived.  If  in 
slightly  depressed  fractures  nothing  is  done,  however,  the  patient 
should  be  carefully  watched  lest  inflammation  supervene,  and  on  the 
first  signs  of  irritation  threatening  epilepsy,  the  depressed  bone 
should  be  removed  by  the  aid  of  the  trephine. 

One  must  now  recommend  the  raising  of  the  depressed  fragments 
under  nearly  all  circumstances,  even  when  there  is  no  external 
wound ;  as  although  many  cases  of  depressed  fracture  undoubtedly 
recover,  nevertheless  inflammation  of  the  brain  and  its  membranes, 
or  if  this  danger  is  escaped,  subsequent  trouble,  such  as  long- 
continued  headache,  progressive  mental  inability  or  even  epilepsy 
and  insanity,  may  ensue  from  the  irritation  of  the  depressed  bone, 
or  from  the  damage  done  by  it  to  the  dura  or  brain.  Moreover 
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it  is  never  certain  that  there  may  not  be  greater  depression  of  the 
fra<^ments  of  the  inner  surface  of  the  skull  than  would  appear 
to  be  the  case  from  the  examination  of  the  exterior,  or  extensive 
splintering  of  the  inner  table.  Since  the  operation  of  trephining 
when  conducted  antiseptically  is  attended  with  very  little  if  any 
danger,  it  is  safer  to  make  an  exploratory  operation  than  subject  the 
patient  to  the  risks  mentioned  above.  In  punctured  fracture  the 
trephine  should  always  be  applied,  as  here  the  fragments  are  driven 
vertically  inwards  (see  Fig.  181),  and  though  they  may  not  have 
punctured  the  dura,  will  invariably  set  up  inflammation  if  not 
removed.  In  fracture  of  the  internal  table,  too,  if  diagnosed,  the 
trephine  ought  to  be  applied.  This  form  of  fracture  was  found  in 
the  recent  war  in  South  Africa  to  be  frequently  the  result  when  a 
bullet  had  passed  over  the  skull  just  touching  or  grooving  it,  and 
trephining  was  always  indicated  (Fig.  182). 

After  any  kind  of  fracture  the  patient  should  be  carefully  watched 
for  a  month  or  six  weeks,  and  even  though  no  complications  are 
present  at  first,  the  greatest  care  should  be  exercised,  and  any 
indiscretion  in  diet,  abuse  of  stimulants,  or  undue  mental  excitement, 
should  be  avoided. 

2.  Fractures  of  the  base  of  the  skull  may  be  caused — I.  by 
a  blow  or  fall  upon  the  vault.  This  is  explained  in  three  ways  : 
(a)  The  fracture  is  produced  at  the  spot  struck,  the  fissure 
extending  to  the  base.  (6)  The  skull,  an  elastic  structure,  is  com- 
pressed in  one  direction  and  bulges  in  another  when  violence  is 
applied,  and  gives  way  either  at  the  spot  of  compression  or  at 
the  spot  of  bulging,  (c)  Vibrations  are  set  up  in  the  bone  at  the 
part  struck,  and  are  transmitted  round  each  side  of  the  skull  to  the 
base,  where  they  meet  and  produce  the  fracture,  {d)  A  blow  on 
one  side  of  the  skull  drives  the  opposite  side  against  a  hard  object. 
A  blow  on  the  forehead  causes  a  man  to  fall  on  the  back  of  his  head 
and  fracture  his  occipital  bone,  or  vice  versd.  The  much-abused 
phrase  "  fracture  by  contre-coup "  has  been  variously  attached  to 
the  explanations  under  {d)  and  (c)  respectively.  We  heard  the  phrase 
successfully  employed  in  court  by  the  opposite  side  to  explain  how  a 
blow  on  the  loin  set  up  rheumatic  arthritis  in  the  knee.  II.  It 
may  be  due  to  a  fall  upon  the  feet  or  nates,  the  fracture  being 
then  produced  by  the  shock  transmitted  to  the  occipital  bone 
through  the  spine.  III.  Rarely  it  has  been  caused  by  a  sharp 
instrument,  as  a  sword,  thrust  through  the  roof  of  the  orbit  or 
nose,  or  by  a  blow  on  the  lower  jaw,  fracturing  the  glenoid  cavity 
or  forcing  the  condyle  through  it.  As  a  rule  the  anterior,  middle 
or  posterior  fossa  is  found  fractured,  according  as  the  blow  falls 
upon  the  anterior,  middle,  or  posterior  part  of  the  vault  of  the 
skull.  Should  the  force,  however,  be  very  severe,  fissures  may 
radiate  from  the  seat  of  injury  to  two,  or  even  to  all  three  fossee. 
Fractures  through  the  middle  fossa  generally  involve  the  petrous 
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portion  of  the  temporal  bone  on  one  or  both  sides  of  the  skull. 
Thus  they  frequently  extend  through  the  internal  and  external 
auditory  meatus  and  walls  of  the  tympanum,  lacerating  the  pro- 
longation of  diira  mater  contained  in  the  internal  auditory  meatus, 
the  reflexion  of  the  arachnoid  around  the  facial  and  auditory  nerves, 
and  the  membrana  tympani,  and  so  allow  of  the  escape  of  the 
cerebro-spinal  fluid  from  the  external  auditory  meatus.  The 
fracture  may  also  involve  the  lateral  sinus  or  middle  meningeal 
artery,  in  which  case  blood  may  be  found  mixed  with  the  cerebro- 
spinal fluid  that  escapes  from  the  ear.  Fracture  of  the  posterior 
fossa  extends  through  the  foramen  magnum  of  the  occipital  bone, 
and  frequently  through  the  petrous  portions  of  the  temporal  bones. 
Fracture  of  the  anterior  fossa  involves  the  roof  of  the  orbit  and 
nose.  One  or  more  of  the  nerves  that  escape  through  the  bony 
foramina  in  the  base  of  the  skull,  the  lateral  sinus,  the  middle 
meningeal  artery,  or  one  of  the  smaller  blood-channels  are  frequently 
torn  or  otherwise  injured  in  a  fracture  of  the  base ;  whilst  the 
inferior  lobes  of  the  brain  are  often  extensively  lacerated  and 
contused,  or  compressed  by  extravasated  blood.  It  should  be  recog- 
nised that  a  fracture  of  the  base,  if  the  membrana  tympani  and  the 
mucous  membrane  lining  the  middle  ear  are  ruptured,  is  really  a 
compound  fracture,  and  further,  if  the  prolongation  of  dura  in  the 
internal  auditory  meatus  is  torn  the  membranes  are  exposed  ;  hence 
such  fractures  are  liable  to  be  followed  by  septic  inflammation, 
which,  moreover,  may  spread  to  the  membranes  and  brain.  The 
same  remark  applies  to  the  fracture  through  the  cribriform  plate  of 
the  ethmoid. 

Signs. — At  times  there  may  be  none,  and  the  nature  of  the 
injury  may  be  quite  overlooked.  Generally,  however,  symptoms, 
such  as  compression,  indicative  of  a  severe  lesion  of  the  brain 
co-exist,  and  these,  together  with  the  history  of  the  way  in  which 
the  injury  occurred,  should  lead  us  to  suspect  that  the  base  is 
fractured.  The  signs,  however,  which  when  present  may  be  considered 
diagnostic  of  the  injury  are — 1.  The  escape  of  cerebro-spinal  fluid 
from  the  ear,  nose  or  mouth,  or  from  a  wound  if  one  exists.  2,  The 
escape  of  blood  from  similar  situations.  3.  Efiiision  of  blood  under 
the  conjunctiva,  about  the  mastoid  process,  or  in  the  sub-occipital 
region.  4.  Escape  of  brain  matter  from  the  ear  and  nose;  and 
5.  Injury  of  one  or  more  of  the  cranial  nerves. 

1.  Cerebro-spinal  fluid  consists  principally  of  water  holding  in 
solution  chloride  of  sodium.  It  has  a  low  specific  gravity  (1002), 
is  slightly  alkaline,  and  contains  a  substance  which  reduces  copper 
oxide  (pyrocatechin),  and  little  or  no  albumin.  When  it  escapes 
in  Considerable  quantities  (several  pints  in  the  twenty-four  hours) 
immediately  or  soon  after  an  injury,  it  is  pathognomonic  of 
fracture  of  the  base.  Escaping  from  the  ear,  it  indicates  laceration 
of  the  dura  in  the  internal  auditory  meatus,  and  hence  fracture  of 
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the  middle  or  posterior  fossa ;  from  the  nose  or  mouth,  generally 
the  anterior  fossa,  though  in  fracture  of  the  middle  or  posterior 
fossa  it  may,  by  passing  along  the  Eustachian  tube,  or  through 
a  fracture  of  the  basilar  process  with  laceration  of  the  mucous 
membrane  of  the  pharyngeal  vault,  also  come  from  the  nose  or 
mouth.  As  a  matter  of  present-day  experience  with  antiseptic 
treatment  the  escape  of  cerebro-spinal  fluid  is  very  small  as  a 
rule.    Exceptionally  a  flow  from  the  nose  persists. 

2.  Blood  may  escape  from  the  same  parts  and  by  the  same 
channels,  but  has  not  Ihe  like  diagnostic  value,  since  bleeding  from 
the  ear,  and  especially  from  the  nose,  may  occur  from  causes  other 
than  fracture.  Still  when  blood  escapes  in  considerable  quantities, 
and  for  some  time  after  the  injury,  it  is  when  combined  with  other 
evidence  of  severe  cerebral  mischief  a  sign  of  importance.  It 
should  not  be  forgotten  that  blood  coming  from  the  nose  or  roof  of 
the  pharynx  may  be  swallowed  and  afterwards  vomited  or  passed 
per  anum. 

3.  Efi'usion  of  blood  under  the  ocular  conjunctiva  and  ecchy- 
mosis  about  the  mastoid  process  and  sub-occipital  region,  are  signs 
of  less  value;  the  former  may  indicate  fracture  of  the  anterior, 
and  the  latter  fracture  of  the  posterior  fossa,  the  blood  passing 
along  the  floor  of  the  orbit  in  the  one  case  to  the  conjunctiva,  and 
in  the  other  draining  through  the  fracture  and  appearing  under 
the  skin. 

Efi'usion  of  blood  wnder  the  conjunctiva  in  fracture  of  the  anterior 
fossa  must  be  distinguished  from  effusion  of  blood  into  the  conjunc- 
tiva in  "  black-eye."  In  fracture  the  ecchymosis  does  not  appear 
till  after  a  few  days,  and  then  first  under  the  ocular  conjunctiva, 
usually  at  its  outer  part,  in  the  form  of  a  bluish-purple  cone  with 
the  apex  towards  the  cornea ;  it  then  gradually  makes  its  way  into 
the  lower  lid.  In  "  black- eye  "  the  ecchymosis  comes  on  immediately 
after  the  injury,  the  blood  at  first  reddish-purple  in  colour  passing 
into  the  upper  lid  and  palpebral  conjunctiva.  It  is  associated  usually 
with  other  evidences  of  bruising. 

4.  Injury  to  one  or  more  of  the  cranial  nerves  will  be  indicated 
by  paralysis,  loss  of  function,  or  spasm  of  the  parts  which  they 
supply.  Thus  there  may  be  dropping  of  the  upper  eyelid  (ptosis), 
external  squint,  loss  of  accommodation,  double  vision  (diplopia), 
and  dilatation  of  the  pupil,  when  the  third  nerve  is  affected; 
spasm  or  paralysis  of  the  facial  muscles  (Bell's  paralysis),  deafness 
or  loss  of  sight  if  the  facial,  auditory  or  optic  is  injured,  but 
as  the  patient  is  frequently  comatose  these  signs  may  not  aflbrd 
much  information.  The  paralysis,  when  the  facial  nerve  is  afl'ectcd, 
may  come  on  immediately  after  the  accident,  or  not  for  some  days 
or  weeks.  In  the  latter  case  it  is  due  either  to  inflammatory 
effusion  about  the  nerve  as  it  passes  thi-ough  the  aqueduct  of 
Fallopius  or  to  compression  by  callus  in  the  healing  of  the  fracture. 
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The  fifth  nerve  and  its  branches  may  be  involved,  causing  pain  or  loss 
of  sensation  ;  also  the  twelfth  nerve,  causing  paralysis  of  the  tongue. 

The  prognosis  is  always  grave,  the  lesion  generally,  though  not 
invariably,  terminating  fatally  from  concomitant  injury  to  the  brain, 
or  from  septic  inflammation  of  the  brain  and  its  membranes. 

The  treatment  should  be  directed  towards  the  prevention  of 
inflammation  of  the  brain,  in  the  way  described  under  Fractures  of 
the  Vault  (p.  482).  When  the  membrana  tympani  is  ruptured,  an 
attempt  should  be  made  to  prevent  septic  inflammation,  by  syringing 
out  the  auditory  meatus  with  carbolic  or  sublimate  lotion,  and 
applying  an  antiseptic  dressing  to  the  cleansed  ear  and  shaven 
scalp  around.  To  prevent  infection  by  the  Eustachian  tube  the 
nose  and  naso-pharynx  may  be  well  cleansed  by  antiseptic  sprays, 
insufflated  with  iodoform  or  boric  acid  and  the  nose  lightly  packed 
with  iodoform  gauze. 

IN.JUEIES  OF  THE  BRAIN  AND  ITS  MEMBRANES. 

General. 

Intracranial  tension  and  pressiire  on  the  brain,  the 
cerebro-spinal  fluid,  and  the  circulation  through  the  brain. 

— The  brain  is  enclosed  within  the  rigid  cranium,  so  that,  with 
some  exception  for  the  case  of  young  children,  it  follows  that,  as  the 
brain  substance,  blood,  and  cerebro-spinal  fluid  are  incompressible 
within  the  limits  of  any  possible  pressure  which  may  happen  dui-ing 
life,  the  amount  of  the  cranial  contents  must  be  always  the  same. 
The  skull  not  only  protects  the  brain,  but  also  regulates  the  blood 
supply,  for  there  appears  to  be  no  regulating  vasomotor  mechanism 
within  the  skull. 

The  arteries,  after  entering  the  skull  and  freely  communicating 
with  one  another,  break  up  into  fine  vessels  in  the  pia  mater  before 
entering  the  brain,  where  they  terminate  as  "  end  arteries."  There 
is  thus  distributed  to  the  brain  a  slow  stream,  so  that  especially  the 
cortex  is  protected  against  sudden  changes  in  blood  tension ;  every 
brain  cell  is  surrounded  by  a  capillary  network  in  which  the  blood 
pressure  is,  say,  25  mm.  Hg.  Beyond  the  capillaries  are  venules, 
then  larger  veins,  which  open  into  venous  sinuses  with  practically 
inexpansile  walls,  in  which  the  blood  pressure  is  normally  under 
10  mm.  Hg.,  but  which  may  easily  fall  to  zero,  or  even  become 
negative.  Thus  there  is  a  free  exit  of  blood  from  the  capillaries 
into  the  venous  sinuses. 

Around  the  brain  as  a  whole,  between  its  lobules,  within  its 
ventricles,  and  communicating  by  lymphatics  with  lymphatic  spaces 
around  the  brain  cells,  is  the  cer-elro-spinal  fluid.  This  fluid  is  pro- 
duced by  transudation  from  the  arterial  capillaries,  and  escapes  into 
the  veins  and  venous  sinuses.     Its  tension,  therefore,  can  vary 
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between  the  pressure  of  25  mm.  Hg.,  at  which  it  is  transuded  from 
the  blood,  and  10  mm.  Hg.,  at  which  it  is  absorbed.  A  rise  or 
fall  of  arterial  pressure  increases  or  diminishes  transudation ;  a  fall 
or  rise  of  venous  pressure  increases  or  diminishes  absorption. 
Normally  there  is  no  great  amount  of  cerebro-spinal  fluid  at  any 
point.'the  brain  being  merely  moistened  by  it,  and  its  average  tension 
may  be  put  at  15  mm.  Hg. 

When  the  systole  of  the  heart  causes  for  the  moment  an  increase  of 
blood  pressiu-e,  there  is  produced  a  greater  flow  of  blood  through  the 
capillaries  of  the  brain.  Consequently  an  increased  amount  of  cerebro- 
sjjiual  fluid  is  transuded,  and  therefore  more  is  driven  out  and  escapes, 
whether  into  the  venous  sinuses,  through  the  foramen  magnum  into 
the  spinal  canal,  or  by  means  of  the  lymphatic  communications 
through  the  other  foramina  of  the  base  of  the  skull.  Hence,  when 
the  brain  is  exposed  by  trephining,  a  little  cerebro-spinal  fluid 
wells  up  during  systole,  and  the  brain  seems  a  little  fuller — the  systolic 
pulsation  of  the  brain.  Before  the  systolic  wave  of  increased  tension 
reaches  the  capillaries,  it  tends  to  cause  a  little  dilatation  of  the 
arteries  branching  from  the  circle  of  Willis.  These  dilated  vessels 
occupy  more  room,  and  so  there  is  less  for  the  cerebro-spinal  fluid 
around.  This  adds  another  source  for  the  momentarily  increased 
tension  of  the  cerebro-spinal  fluid  in  the  systolic  phase.  This  arterial 
extensibility  of  course  applies  largely  to  young  people ;  in  old  people 
there  is  a  greater  rigidity  of  the  vessels  which  tends  to  bring  about 
rupture. 

If  now,  for  any  reason,  the  cerebro-spinal  fluid  is  prevented  from 
being  duly  absorbed,  its  tension  rises  above  the  average  mentioned  above 
of  15  mm.,  up  to  the  capillary  blood  pressure  of  25  mm.  When  it 
reaches  this  height,  there  can  be  no  longer  any  transudation  from  the 
capillaries,  and  if  the  cerebro-spinal  tension  rises  above  the  capillary 
tension,  the  blood  flow  through  the  capillaries  is  gradually  diminished 
and  arrested.  Meanwhile  the  cerebro-spinal  fluid  comes  under  the 
influence  of  the  blood  pressure  in  the  smaller  arteries  and  arterioles, 
which  thereupon  give  it  a  pressure  which  may  rise  above  25  mm.  Hg. 
up  to  double  or  treble  that  height.  So  the  brain,  its  cells,  and  its 
capillaries  are  brought  vmder  arterial  pressure,  in  place  of  the  normal 
cajnllary  pressure. 

The  flow  in  the  venous  sinuses  is  dependent  upon  the  vis  a  tergo, 
aided  by  the  eff'ects  of  aspiration  during  inspiration  and  of  gravity. 

The  venous  sinuses  have  no  valves,  and  hence  are  in  free 
communication  with  the  jugulars.  Any  check  to  the  flow  along 
the  jugulars  hinders  the  flow  in  the  venous  sinuses  and  tlirough  them 
in  the  cerebral  veins,  and  so  hinders  for  the  moment  the  absorption  of 
cerebro-spinal  fluid.  Hence  there  escapes  from  the  trephine  hole  a 
little  fluid  during  expiration,  and  the  brain  seems  at  that  moment 
fuller,  the  expiratory  pulsation  of  the  brain.  Any  venous  obstruc- 
tion in  the  sinuses  cliecks  the  flow  of  blood  in  tlic  cerebral  veins, 
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and  therefore  the  absorption  of  cerebro-spinal  fluid,  and  tiie  result  is 
to  diminish  the  lumen  of  the  capillaries  and  the  capillary  flow.  Thus 
in  another  way  the  brain  cells  come  under  the  influence  of  arterial 
instead  of  capillary  pressure. 

General  pressure  on  the  brain  therefore  has  its  origin  in  the  arterial 
blood  pressure  which  under  normal  conditions  is  mainly  expended 
in  driving  the  blood  through  the  capillaries,  but  under  pathological 
conditions  is  harmfully  directed  upon  the  cerebro-spinal  fluid  and 
upon  the  semi-fliiid  brain  substance  as  a  whole.  In  this  way  the 
effect  is  comparable  to  the  arterial  pressure  within  the  artery  of  a 
limb,  which  when  the  arteiy  is  ruptured  is  deviated  from  its  normal 
action  and  brought  to  bear  upon  surrounding  tissues. 

Local  and  regional  pressure  on  the  brain  both  lead  to  the  same  effect 
on  the  brain  cells  :  a  diminution  of  the  rate  of  capillary  blood  flow 
around  them.  Instances  of  local  pressure  on  the  brain  are  furnished 
by  cases  of  depressed  fracture  of  the  skull,  or  of  a  bullet.  Instances 
of  regional  pressure  are  the  pressure  of  extravasated  blood  or  the 
displacement  of  the  brain  with  flattening  of  the  opposite  hemisphere 
against  the  inner  surface  of  the  skull.  If  this  local  or  regional 
pressure  is  accomplished  slowly  there  is  time  for  the  cerebro-spinal 
fluid  to  be  absorbed,  slowly  squeezed  out,  as  it  were  from  a  sponge. 
Hence  in  any  given  area  of  the  brain  exposed  to  slight  pressure  the 
capillary  circulation  may  continue,  and  so  the  brain  cells  may  remain 
active.  Or  the  capillary  circulation  being  at  first  checked,  and  the 
cells  supplied  ]3ut  out  of  action,  if  as  a  compensation  cerebro-spinal 
fluid  is  absorbed,  there  is  then  an  opportunity  for  the  capillary 
circulation  to  go  on  again,  and  the  affected  brain  area  to  regain  its 
functions. 

Nevertheless  pressure,  whether  commencing  as  local  or  regional, 
may  have  a  general  effect  in  one  of  two  ways  :  (1)  The  local  pressure 
occurring  suddenly,  the  cerebro-spinal  fluid  has  not  time  to  be 
absorbed,  and  is  therefore  suddenly  raised  in  tension,  and  being 
thus  raised,  presses  on  the  capillaries  ;  and  so  the  brain  generally  is 
brought  under  arterial  pressure.  This  point  will  be  referred  to 
again  under  Concussion.  (2)  The  effect  of  the  regional  pressure  is 
not  only  to  press  the  opposite  hemisphere  against  the  skull, 
but,  if  severe,  to  cram  the  cerebral  hemisphere  back  upon  the 
cerebellum  in  spite  of  the  tentorium,  and  the  cerebellum  in  its  turn 
is  pressed  down  upon  the  medulla,  where  ai-e  situated  the  vital 
centres,  which  are  then  gravely  involved,  as  will  be  described 
under  Compression.  The  capillary  blood  supply  to  the  brain  cells  in 
these  vital  centres  is  thus  diminished  and  finally  arrested. 

Pressure  and  inflammation  combine  to  affect  the  brain.  Not  only 
are  the  brain  cells  liable,  as  cells  elsewhere,  to  the  influence  of  the 
toxic  products  of  inflammation,  but  intracranial  pressure  is  increased 
by  the  inflammatory  exudation  from  the  blood-vessels  being  added 
to  the  transuded  cerebro-spinal  fluid,  whilst  absorption  may  be  blocked 
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because  lymphatic  channels  pacchionian  bodies  and  veins  are  filled  by 
inflammatory  thrombi.  In  acvite  septic  inflammation  the  toxic 
products  exercise  great  influence ;  in  chronic  inflammation,  such  as 
hydrocephalus,  tuberculous  meningitis,  and  the  increased  tension 
following  injuries,  the  inadequate  absorption  of  the  cerebro-spiual 
fluid  is  the  important  factor  in  causing  the  increased  tension. 

A  restoration  of  the  equilibrium  upon  which  the  normal  blood 
supply  to  the  brain  cells  depends  follows  from — {a)  the  absorption 
of  the  excess  of  cerebro-spinal  fluid  by  way  of  the  eff'erent  lymphatics, 
emissary  veins  through  the  foramina  on  to  the  scalp  or  into  the 
neck,  and  into  the  venous  sinuses  ;  (6)  trephining,  which  allows  of 
the  escape  of  some  of  the  cerebro-spinal  fluid,  in  addition  to  removal  of 
the  cause  of  local  or  regional  pressure,  such  as  blood  clot  or  depressed 
bone.  Before  the  trephining  the  brain  is  like  a  limb  with  its 
veins  compressed,  being  partly  "  strangulated."  The  blood  entei-s 
the  skull  at  high  pressure,  but  cannot  readily  enough  escape  by  the 
sinuses  and  emissary  veins  ;  it  needs  but  a  small  excess  of  cerebro- 
spinal fluid  to  cause  pressure,  and,  on  the  other  hand,  the  release  of  a 
small  amount  only  of  fluid  is  followed  by  a  return  to  the  normal 
equilibrium.  When  a  larger  flow  through  the  capillaries  sets  in  it 
gives  rise  to  a  greater  vis  a  tergo,  which  hastens  the  venous  flow. 
The  veins  joining  the  sinuses,  the  emissary  veins  and  the  lymphatics, 
are  now  no  longer  compressed  or  kinked.  There  is  therefore  a  fall  in 
venous  blood  tension,  and  a  more  rapid  absorption  of  cerebro-spinal 
fluid,  which  in  its  turn  reacts  and  allows  of  a  freer  capillary  blood 
flow,  and  thus  the  brain  cells  are  restored  to  activity. 

THE  SIGNS  OF  INJURY  TO  THE  BRAIN  AND  THEIR  LOCALISATION. 

Every  brain  cell  and  every  group  of  cells  forming  an  area  or 
"  centre,"  and  connected  with  some  definite  function,  are  dependent 
for  their  activity  upon  a  normal  blood  flow  through  their  capillaries. 
When  this  blood  flow  is  somewhat  diminished,  whether  by  i-eduction 
in  quantity  or  in  quality,  there  is  set  up,  more  or  less  temporarily,  an 
overaction  on  the  part  of  the  cells.  But  when  this  blood  supply 
undergoes  any  marked  diminution  there  follows  a  paralysis  of  the 
activity  of  the  cells,  as  shown  by  a  loss  of  the  function  connected 
with  the  particular  region  of  the  brain.  Any  case  of  injury,  there- 
fore, presents  a  complexity  of  symptoms  which  may  be  more  or  less 
readily  analysed. 

The  chief  signs  and  their  localisation  are  referred  to  below  in  a 
summary  way. 

Headache  or  cephalalgia  is  caused  by  irritation  of  the  fifth 
nerve  in  the  meninges,  which  may  be  generalised,  or  referred  to  a 
particular  region.  There  may  be  a  particularly  painful  spot  on  the 
scalp,  which  may  be  slightly  a>dcmatous,  or  tender  on  firm  pressure. 
This  may  indicate  irritation  of  the  meninges  inmiediatcly  beneath 
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the  skull  at  that  spot.  Froutal  or  occipital  pain  respectively  may 
point  to  some  special  irritation  or  inflammation  of  the  frontal  or 
occipital  region  of  the  meninges. 

Giddiness  or  fainting  arises  from  a  diminished  blood  tension, 
owing  to  which  there  is  a  lessened  blood  supply  to  the  cerebral 
cortex. 

Disturbances  of  the  mind,  restlessness,  irritability, 
irregular  use  of  the  voice,  tending  to  delirium,  or  even  to 
insanity,  indicate  some  diminution  of  the  circulation,  causing 
irregular  overaction,  through  the  cortex,  perhaps  especially  of  the 
frontal  lobe. 

Drowsiness,  sleep  with  or  without  dreams,  and  coma, 

show  a  marked  diminution  of  the  circulation  through  the  same 
region  of  the  cortex,  causing  loss  of  function,  for  such  symptoms 
may  be  produced  experimentally  by  compressing  the  carotids. 

Disturbance  of  surface  temperature. — An  increase  of  surface 
temperature  has  been  noted  on  the  opposite  side  to  the  compressed 
hemisphere. 

Asteriognosis. — The  patient  is  unable  to  recognise  the  shape  and 
size  of  the  object  by  its  feel.  This  results  on  the  opposite  side  in 
lesions  of  one  parietal  lobe. 

Sensorimotor  phenomena  (see  Figs.  186  and  187). — Thesensori- 
motor  area  is  situated  in  man  on  the  hinder  part  of  the  froutal 
lobe,  in  front  of  the  fissure  of  Rolando.  There  pressure  sufficient 
to  cause  a  slight  diminution  of  the  flow  of  blood  through  the 
various  areas  of  the  cortex  may  cause  excitation,  as  shown  by  the 
spasm  of  a  particular  group  of  muscles.  A  further  diminution  or 
arrest  of  the  blood  flow  causes  paralysis  of  the  group  of  muscles 
controlled  by  the  affected  area.  When  the  influence  causing  the 
excitation  or  paralysis  is  confined  to  one  area  or  neighbouring 
groups,  we  have  the  conditions  seen  in  focal  or  Jacksonian 
epilepsy.  If  the  sensorimotor  areas  of  one  side  or  of  both  sides 
are  simultaneously  or  almost  simultaneously  excited,  and  then 
paralysed  for  a  short  period,  the  general  epileptic  fit  is  produced. 

Spasm  and  paralysis  of  the  arm  marks  a  lesion  of  the  middle  of 
the  opposite  ascending  frontal  or  precentral  convolution;  that  of 
'the  leg,  of  the  upper  third  ;  that  of  the  face,  mouth,  and  larynx,  of 
the  lower  third. 

On  the  first  and  second  frontal  convolutions,  in  front  of  the 
ascending  frontal  sulcus,  are  the  areas  for  the  turning  of  the  head 
and  eyes,  conjugate  deviation  of  the  eyeballs  to  the  opposite  side. 

Disturbances  of  speech,  motor  aphasia  and  agraphia,  indicate  a 
lesion  of  the  posterior  extremity  of  the  third  left  frontal  convolu- 
tion. "Word  blindness  points  to  injury  of  the  visual  speech  region 
about  the  left  angular  gyrus  and  supramarginal  convolution.  Word 
deafness  is  connected  with  the  auditory  speech  region  in  the  left  first 
temporo-sphenoidal  convolution. 


SIGNS  OF  INJURY  TO  THE  BRAIN. 


491 


Vision  may  be  interfered  with  through  the  cortex,  or  through 
the  optic  nerve.  Black  spots  and  bhirring  indicate  slight  disturb- 
ance of  the  visual  cortex.  Hemianopsia,  or  loss  of  half  the  field  of 
vision  in  each  eye,  shows  a  loss  of  function  in  the  cuneus,  especially 
in  the  neighbourhood  of  the  calcarine  fissure.  The  affected  cuneus 
is  on  the  side  opposite  to  the  lost  visual  field. 

Loss  of  clear  vision,  blindness  of  the  yellow  spot,  marks  the 
involvement  of  the  opposite  angular  gyrus,  and  when  this  is  the  left 
one,  in  which  is  placed  the  visual  speech  region,  word  blmdness  may 
be  present. 

Optic  neuritis  or  papillitis  (see  Diseases  of  the  Eye)  is  due  to 
increased  intracranial  tension,  and  perhaps  to  extension  of  inflam- 
mation down  to  the  retinal  papilla.  It  is  a  very  uncertain  sign, 
and  uncommon  following  injury,  but  when  present  it  is  a  valuable 
evidence  of  intracranial  mischief.  It  should,  therefore,  always 
be  sought  for.  The  absence  of  optic  neuritis  is  of  no  value  for 
diagnosis,  nor  if  present  can  any  conclusion  be  drawn  from  asym- 
metry of  the  optic  neuritis  on  the  two  sides.  The  absence  of  optic 
neuritis  when  such  a  cause  as  cerebral  tumour  exists  is  difficult  to 
explain. 

Loss  of  hearing. — When  the  ear  is  not  injured  nor  diseased, 
loss  of  hearing  may  indicate  paralysis  of  the  area  in  the  temporo- 
sphenoidal  lobe,  and  when  the  lesion  is  on  the  left  side,  the  auditory 
speech  region,  there  may  be  word  deafness. 

Tactile,  common,  or  ordinary  sensation  is  referred  to  the 
gyrus  fornicatus,  the  special  senses  of  taste  and  smell  to  the 
uncinate. 

Cerebellar  functions. — These  are  mentioned  under  Cerebellar 
Abscess. 

The  vital  centres  in  the  medulla. — In  all  cases  of  pressure 
which  threaten  life,  excitation  or  paralysis  of  the  vital  centres  in  the 
medulla  produce  symptoms  of  cardinal  importance. 

The  vasomotor  centre,  beneath  the  floor  of  the  upper  part  of 
the  fourth  ventricle,  when  excited,  causes  an  increased  vaso-constric- 
tion  and  a  rise  of  blood  pressure.  Such  an  excitation,  therefore, 
may  force  the  blood  stream  through  cerebral  capillaries,  which  are 
already  a  little  compressed  by  an  increase  of  intracranial  pressure. 
By  this  compensation  the  activity  of  the  brain  cells  may  be  restored. 
The  influence  of  gravity  or  the  increase  of  carbonic  acid  in  the 
blood  are  measures  by  which  this  compensating  rise  of  blood 
pressure  may  be  produced.  But,  on  the  other  hand,  a  marked 
diminution  of  the  blood  flow  through  the  vasomotor  centre  deter- 
mines its  paralysis.  Vaso-dilatation  follows,  especially  in  the 
splanchnic  area  ;  then  there  is  a  great  fall  of  blood  pressure,  and 
consequently  a  greatly  diminished  blood  flow,  through  the  cerebral 
capillaries. 

Pressure  upon  the  roots  of  the  vagus  beneath  the  floor  of 
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the  lower  part  of  the  fourth  ventricle. — A  slight  diminution  of  the 
capillary  flow  catises — 

Vomiting,  which  is  a  very  common  symptom  following  concussion, 
and  also  when  a  tumour  exerts  pressure. 

Respiratory  spasm. — Excitation  of  the  respiratory  centre  oauses 
temporary  spasm,  such  as  is  shown  by  the  cyanosis  following 
injury,  or  in  an  epileptic  fit,  and  is  experimentally  produced  when 
a  bullet  is  fired  into  the  brain  of  an  animal.  The  immediate  effect 
upon  respiration  reacts  on  the  vasomotor  and  cardio-inhibitory 
centres,  if  slight  exciting,  if  severe  paralysing. 

Respiratory  paralysis. — The  respiratory  centre  begins  to  be 
gradually  paralysed  under  the  effect  of  severe  intracranial  pressure. 
The  respiration  becomes  slow  and  deep  and  stertorous,  then  periodic, 
"  Cheyne  Stokes  breathing,"  then  gasping,  until  respiration  ceases. 
Supposing  the  cause  of  the  pressure  to  be  removed,  respiration 
recommences,  always  provided  that  there  is  sufficient  blood  pressure 
to  fill  the  capillaries  belonging  to  the  centre. 

G ardio-inhibition. — The  centre  is  excited  by  increased  pressure, 
so  that  the  heart  rate  becomes  slow.  In  severe  cases  the  heart  beats 
less  than  fifty  times  in  a  minute.  The  centre  is  paralysed  by 
severe  pressure  relatively  late,  and  then  the  pulse  rate  quickly  rises, 
just  as  it  does  when  the  vagi  are  cut  across  in  the  neck. 

Paralysis  of  the  sphincter  muscles,  vesical  and  anal,  indicates 
the  loss  of  the  control  of  the  bulb  over  the  lower  centres,  and  is 
a  sign  of  severe  pressure. 

Irritation  and  paralysis  of  cranial  nerves  from  pressure  on 
them  at  the  base  of  the  skull  cause  variations  of  the  pupil  (third 
nerve  and  sympathetic),  spasm  and  paralysis  of  ocular  muscles 
(third,  fourth,  and  sixth  nerves),  partial  or  complete  facial  paralysis, 
also  paralysis  of  the  soft  palate,  loss  of  laryngeal  reflex,  and  laryngeal 
paralysis  (vagus). 

Concussion. — Concussion  is  the  term  used  for  a  collection  of 
symptoms,  a  clinical  state,  following  injury  to  the  head.  The  name 
is  an  unfortunate  one,  because  it  implies  that  the  condition  is  the 
result  of  a  commotion,  or  shaking  of  the  brain.  The  symptoms  of 
concussion  are  due  to  a  sudden  check  to  the  flow  of  blood  through 
the  capillaries  of  the  brain,  both  through  the  cortex  and  through 
the  bulb.  This  is  partly  the  direct  mechanical  result  of  the  injury. 
The  brain  is  suddenly  displaced  or  slung,  so  that  the  cortex  is 
pressed  against  the  skull,  and  the  brain  is  crammed  down  upon  the 
medulla.  The  compression  of  the  anterior  part  of  the  cerebral 
cortex  produces  loss  of  consciousness,  and  the  check  to  the  blood- 
flow  through  the  bulb  excites  the  respiratory  centre  to  spasm,  the 
cardio-inhibitory  centre  to  slow  the  heart,  and  partially  paralyses  tlie 
vasomotor  centre,  causes  fall  of  blood  pressure,  as  in  shock,  which  in 
its  turn  diminishes  the  cerebral  circulation.  Following  upon  this 
there  is  an  increased  intracranial  fluid  tension,  so  that,  if  the  patient 
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is  trephined  when  under  this  condition,  fluid  spirts  out.  In  all  the 
more  severe  and  prolonged  cases  of  concussion  there  are  at  the  same 
time  contusions,  punctiform  haemorrhages  on  the  cortex  or  in  the 
brain,  the  cerebro-spinal  fluid  is  blood-stained,  or  there  is  also  some 
widespread  extravasation  of  blood  or  laceration. 

Concussion  may  be  divided  clinically  into  two  stages — 1.  Insen- 
sibility; 2.  Keaction.  1.  The  first  stage  comes  on  immediately 
on  the  receipt  of  injury ;  it  may  be  quite  transitory,  the  patient 
merely  losing  consciousness  for  a  few  minutes,  and  then  recovering 
completely ;  or  it  may  last  for  a  few  hours,  or  a  few  days,  or  even 
longer.  The  patient  lies  in  an  unconscious  condition,  but  can 
perhaps  be  roused  momentarily  by  shaking  him,  or  shouting  in 
his  ear.  At  times  he  is  quite  insensitive  to  pinching  or  other 
stimuli.  There  is  loss  of  all  power  of  motion,  the  muscles  being 
often  relaxed  and  flaccid;  the  pulse  is  feeble,  fluttering,  often 
frequent ;  the  respirations  are  shallow  and  quiet  or  sighing  ;  and 
the  surface  is  cold,  often  clammy,  the  temperature  sometimes  being 
as  low  as  97°  F.  or  96°  F.  The  pupils  are  variable,  and  as  a  rule 
sensitive  to  light,  but  in  veiy  grave  cases  may  be  widely  dilated 
and  give  no  light  reflex.  The  sphincters  are  often  relaxed  at  the 
time  of  injury,  allowing  the  involuntary  passage  of  faeces  and 
urine,  but  are  not  paralysed.  This  condition,  after  lasting  for  a 
variable  time,  usually  passes  gradually  into  the  second  stage — that 
of  reaction  ;  or  symptoms  of  compression  or  of  inflammation  of  the 
brain  may  come  on  without  the  patient  recovering  consciousness. 
2.  The  second  stage,  or  that  of  reaction,  is  marked  by  a  gradual 
return  to  consciousness,  and  is  usually  preceded  or  accompanied  by 
vomiting,  which  is  therefore  regarded  as  a  favourable  omen.  The 
patient  may  turn  on  his  side,  draw  up  his  legs,  and  pull  the  bed- 
clothes over  him.  The  skin  becomes  warm,  the  pulse  increased  in 
frequency,  and  the  temperature  slightly  raised.  At  times,  however, 
the  patient  may  relapse  into  a  state  of  unconsciousness  and  die,  or 
he  may  pass  into  the  condition  known  as  cerebral  irritation  and 
then  recover,  or  certain  impairments  of  brain  function  may  remain. 

Cerebral  irritation. — The  patient  lies  in  a  torpid  or  semi-conscious 
condition  coiled  up  on  one  side,  with  his  limbs  flexed ;  he  answers 
questions  sharply,  shows  irritability  of  temper,  but  relapses  on  being 
let  alone  into  a  drowsy  state.  His  pupils  are  contracted,  his 
eyes  closed,  even  tightly  with  photophobia,  whilst  his  pulse,  tempera- 
•  ture,  and  respirations  are  normal.  Or  he  shows  excitement,  tries  to 
get  out  of  bed,  resists  and  struggles  and  shouts,  and  becomes  wildly 
maniacal.  He  may  gradually  recover,  as  described  under  Concussion, 
or  lapse  into  the  state  of  Compression,  or  develop  a  form  of  insanity. 

The  remote  symptoms  following  a  state  of  concussion  arc — headache, 
confusion  of  thought,  loss  of  memory,  mental  irritability  and 
incapacity,  impaired  virility.  In  addition,  following  some  local 
lesion  there  may  be  optic  neuritis  and  atrophy,  epilepsy,  insanity,  or 


494 


INJURIES  OF  EEGIONS. 


the  development  of  a  new  growth.  These  tendencies  are  increased 
in  those  who  have  an  inherited  predisposition  to  nervous  disease,  and 
are  aggravated  by  stimulants  even  although  taken  in  small  amount, 
and  always  if  in  excess,  also  by  excitement,  overwork  mental  or  bodily, 
also  by  exposure  to  the  hot  sun.  In  most  of  such  cases  the  scar 
of  some  lesion,  of  a  depressed  fracture,  a  thickening  of  the  meninges, 
or  a  cicatrix  or  cyst  in  the  brain,  have  been  found,  although  this 
is  not  necessarily  the  case. 

Treatment  of  concussion. — After  an  injury  which  stuns  a  man, 
however  temporarily,  the  patient  should  rest  in  bed,  on  a  low  diet, 
until  headache,  giddiness  on  rising,  and  local  tenderness  have  gone. 
The  chief  reason  for  this  is  the  fear  of  recurrent  or  secondary 
hsemorrhage  from  an  injured  vessel  {vide  infra).  A  patient  who 
has  been  unconscious  or  dazed  for  a  day  or  1;wo  should  lie  in  bed  for 
a  week  or  two  after  all  signs  have  subsided.  All  alcohol  must  be 
avoided  for  a  long  while  or  even  permanently. 

In  severe  cases  the  patient  has  to  be  first  treated  for  shock ;  then 
a  purge  is  needed  to  clear  the  bowels,  and  he  should  have  as  low  a 
diet  as  possible,  especially  if  previously  a  healthy  or  plethoric  adult. 
An  icebag  or  iced  water  through  Leiter's  tubes  often  relieves  headache  ; 
if  not,  cold  does  no  good.  The  idea  of  it  checking  haemorrhage  is 
nonsense.  An  elevation  of  temperature  mostly  depends  on  septic 
inflammation,  and  that  is  not  controlled  by  an  icebag.  Patients 
suffering  from  shock  and  young  people  may  be  cooled  too  much  by 
an  ice  cap.  Threatened  signs  of  delirium  tremens  are  treated  as 
described  under  that  section.  The  patient  should  be  most  carefully 
watched  for  signs  of  compression  when  trephining  is  indicated. 

Compression  is,  like  concussion,  the  term  for  a  clinical  state  set 
up  by  a  marked  increase  of  intracranial  tension  by  which  the  circula- 
tion through  important  areas  of  the  brain  is  impeded,  and  paralysis 
produced. 

The  signs  of  compression. — The  patient  lies  in  a  completely 
unconscious  state,  and  cannot  be  roused  either  by  shouting  in  bis 
ear  or  by  shaking  him.  The  extremities  on  one  or  both  sides  are 
paralysed ;  the  face  is  livid,  at  times  flushed ;  the  temperature  is 
usually  low,  but  at  times  raised ;  the  pulse  is  full  and  slow,  often 
not  beating  more  than  fifty  to  the  minute,  but  it  becomes  quick, 
weak  and  irregular  as  the  compression  increases,  and  the  cardio- 
inhibitory  centres  in  the  medulla  get  exhausted  ;  the  respiration  is 
slow,  laboured,  and  stertorous,  i.e.,  a  peculiar  noise  is  made  during 
expiration  by  the  flapping  of  the  paralysed  soft  palate,  but  it 
becomes  shallower  as  the  compression  becomes  deeper ;  the  cheeks 
and  lips  puff"  out  at  each  expiration  in  con^quence  of  paralysis  of 
the  buccinator  and  muscles  of  the  lips ;  the  pupils  are  fixed  {i.e.,  the 
iris  does  not  respond  to  light),  and  may  be  either  dilated  or  con- 
tracted, or  one  may  be  dilated  and  the  other  contracted.  When 
the  pressure  is  diffused  equally  over  the  brain  both  pupils  are  at 
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first  contracted,  but  later  become  dilated.  When  the  pressure  is 
o-reater  on  one  side,  the  pupil  of  that  side  may  first  pass  from  con- 
traction to  dilatation,  and  then  as  the  pressure  becomes  more 
equally  diffused  the  opposite  pupil  does  the  same.  The  nrine  is  at 
first  retained  owing  to  the  paralysis  of  the  muscular  coat  of  the 
bladder,  but  afterwards  dribbles  away  as  the  bladder  becomes 
over-distended  and  will  hold  no  more  :  the  fteces  pass  involuntarily 
in  consequence  of  paralysis  of  the  sphincters.  At  times  there  are 
violent  convulsions.  The  compression-symptoms  may  gradually 
deepen  till  the  patient  dies  ;  or  he  may  recover  on  the  removal  of 
the  cause,  e.g.,  a  depressed  piece  of  bone  or  a  clot  of  blood.  When 
the  pressure  is  localised  the  coma  is  usually  less  profound,  the 
pupil  only  on  one  side  may  be  fixed  and  the  paralysis  may  be 
limited  to  one  side,  possibly  to  an  arm  or  leg,  or  to  one  side  of  the 
face,  or  there  may  be  convulsive  twitching  of  certain  muscles  or 
of  a  limb. 

The  conditions  which  may  simulate  compression  of  the  brain  are — 
(1)  Intoxicatioji  by  alcohol ;  (2)  Opium  poisoning  ;  (3)  Apoplexy; 
(4)  Ursemia  ;  (5)  Diabetic  coma  ;  (6)  Heat-stroke ;  and  (7)  Post- 
epileptiform  coma.  The  presence  of  paralysis  in  compression  and 
apoplexy,  its  absence  in  opium  poisoning,  intoxication  and  urfsmia  ; 
the  condition  of  the  pupils — dilated  and  fixed  in  compression,  con- 
tracted unless  the  patient  is  roused  in  intoxication,  contracted  to  pin 
points  in  opium  poisoning  ;  the  presence  of  oedema  of  the  legs  and 
of  albumin  in  the  urine  in  uraemia,  and  of  sugar  in  the  urine  and 
of  a  peculiar  sweetness  of  the  breath  in  diabetes ;  the  fact  that  the 
patient  has  bitten  his  tongue  and  was  seen  to  be  convulsed  and 
froth  at  the  mouth  in  epilepsy ;  and  the  excessive  heat  of  the 
weather  in  heat-stroke,  are  some  of  the  points  that  may  be  of 
service.  The  diagnosis  of  these  conditions,  however,  is  often 
attended  with  great  difficulty.  Thus  the  head  injury  may  be  the 
result  of  a  fall  due  to  a  fit  of  apoplexy,  or  the  head  injury  or 
apoplexy  may  occur  whilst  the  patient  is  drunk,  or  again  the  apoplexy 
and  resulting  head  injury  may  be  caused  by  uraemia.  In  all  cases 
of  doubt,  therefore,  it  is  better  to  treat  the  case  as  if.  a  sei'ious  head 
lesion  has  occurred  than  to  condemn  a  patient  with  apoplexy  or 
fracture  of  the  base  of  the  skull  to  die  in  a  police  cell  on  the 
assumption  that  he  is  only  drunk. 

The  operative  treatment  will  necessarily  depend  upon  the  cause  of 
the  compression. 

Special. 

LOCAL  TNJURIB8  OF  THE  BRAIN  ATTENDED  BY  IliEMORRHAOE, 

Contusion  of  the  brain  may  occiu-  from  violence  with  or  without 
injury  to  the  scalp  or  sk\ill.  The  bruising  may  be  diffuse  or 
circumscribed,  either  directly  beneath  the  place  to  which  the  violence 
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was  applied  or  on  the  opposite  part  of  the  brain.  There  is  a  limited 
infiltration  of  blood  into  the  pia  mater  and  superficial  layers  of  the 
cortex,  which  often  coexists  with  laceration  and  extravasation  of 
blood,  especially  towards  the  periphery  of  the  injury. 

Laceration  of  the  brain  is  connuonly  accompanied  by  fracture  of 
the  skull,  but  may  occur  without  it.  The  laceration  may  be  directly 
beneath  the  point  of  impact  of  the  injury,  and  this  is  the  case  in 
depressed  fracture,  bullet,  and  punctured  wounds.  Following  blows 
on  the  vertex,  accompanied  or  not  by  fracture  of  the  base,  the  brain 
lacerated  is  generally  the  under-surface  of  the  frontal  and  temporo- 
sphenoidal  lobes,  which  are  dashed  against  the  ridges  a,nd  other 
irregularities  of  the  base  of  the  skull.  With  the  laceration  there  is 
a  variable  amount  of  extravasation  of  blood,  and  around  this  more 
or  less  widespread  contusion. 

Extravasation  of  blood  within  the  cranium  may  occur  as : 

1.  Subcranial  extravasation  between  the  skull  and  the  dura  mater 
(Fig.  184),  especially  in  consequence  of  the  rupture  of  the  middle 
meningeal  artery,  and  in  particular  of  its  anterior  branch.  The 
artery  may  be  divided  by  a  fissured  fractm-e  extending  across  the  line 
of  the  artery,  or  by  a  punctured  wound  such  as  a  stab  with  a  knife, 
or  by  a  bullet.  More  commonly  a  blow  on  the  side  of  the  head 
causes  a  depressed  fracture  of  the  squamous  portion  of  the  temporal 
bone,  or  simply  tears  the  artery  across  where  it  emerges  from  its 
canal  or  groove  in  the  temporal  bone. 

In  a  typical  case  the  patient  suffers  from  only  momentary 
concussion,  and  there  is  an  interval  of  more  or  less  complete 
consciousness  for  a  few  minutes  upwards  to  a  few  hours;  then  the 
symptoms  of  compression  come  on.  When  there  is  only  a  brief 
interval  after  the  accident  the  haemorrhage  is  primary  and  continuous 
from  the  moment  of  the  accident.  When  a  long  interval  occurs 
either  the  primary  heemorrhage  must  go  on  very  slowly,  or,  what 
perhaps  is  more  likely,  the  haemorrhage  is  recurrent,  the  patient 
recovers  from  the  shock  of  the  blow  and  exerts  himself,  and  as 
the  blood  pressure  is  restored  the  temporary  clot  in  the  torn  artery 
is  removed,  and  bleeding  goes  on.  The  blood  extravasated  is  all 
under  the  same  pressure  as  that  of  the  blood  at  the  mouth  of  the  torn 
vessel,  and  this  is  sufficient  to  strip  up  the  dura  mater  from  the  skull 
and  cause,  for  hydrodynamical  reasons  {see  Aneurysm,  p.  394)  rapidly 
increasing  pressure  on  the  brain.  This  may  first  show  its  effect  upon 
the  arm  area,  so  that  the  patient  may  present  in  the  opposite  arm 
abnormal  sensations,  twitchings  or  spasm,  and  then  paralysis.  As  the 
pressure  extends  the  face  area  and  the  leg  area  become  involved,  and 
there  is  more  or  less  of  hemiplegia.  If  on  the  left  sideaphasiamay  occur. 
As  the  third  nerve  becomes  involved  by  extension  of  the  pressure,  the 
pupil  on  the  same  side  becomes  dilated,  and  ceases  to  react  to  light, 
and  the  eyeball  may  even  protrude  from  compression  of  the  cavernous 
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siuus.  A  higher  surface  temperature  may  be  detected  on  the 
opposite  side.  Gradually  the  symptoms  of  general  compression  set 
in,  the  vital  centres  in  the  medulla  become  involved,  and  if  not 
quickly  relieved  the  patient  dies. 

A  rupture  of  the  posterior  branch  of  the  middle  meningeal  causes 
pressure  behind  the  sensorimotor  area  through  the  cortex  upon  the 
internal  capsule  beneath,  with  signs  of  hemiplegia.  A  clot  has  been 
found  imder  high  pressure  and  wide  spread  (see  Fig.  184)  On  its 
removal,  if  sufficiently  early,  the  cupped  brain  quickly  expands,  and 
the  paralytic  symptoms  pass  off.  In  the  case  of  a  compound  fracture 
bleeding  may  be  partly  external,  and  if  the  patient  does  not  succumb 
to  the  pressure,  suppuration  may  set  in  unless  prevented,  and  then 
there  may  arise  secondary  heemor- 
rhage  from  the  meningeal. 

2.  Suhdurul  extravasation.  — 
The  blood  spreads  widely  over  the 
surface  of  the  brain  beneath  the 
dura  mater.  This  extravasation 
is  variously  described  as  being 
into  the  subdural  space,  upon  the 
arachnoid,  into  the  cavity  of  the 
arachnoid,  into  the  sub-arachnoid 
space.  It  is  a  common  injury  in 
its  slighter  degree  ;  on  raising  the 
dura  blood-stained  cerebro-spinal 
fluid  escapes.  When  more  exten- 
sive, the  blood  is  found  coagulated 
and  later  flattened  and  moulded, 
membrane-like,  over  the  brain,  and 
it  may  be  so  wide  spread  as  to 
form  a  cap,  or  have  collected  at 
one  part  as  a  large  clot  which  forms 
a  cup-like  depression  on  the  brain. 
Gradually  a  limited  blood  clot  becomes  decolorised,  whilst  the  fibrin 
is  replaced  by  new  blood-vessels  or  connective  tissue  from  the 
meninges.  At  this  stage  it  is  very  vascular  and  easily  gives  rise 
to  secondary  hajmorrhage  when  head  injuries  are  neglected.  Later 
the  new  vessels  shrink,  and  a  delicate  fibrous  scar  remains,  infiltrated 
by  cerebro-spinal  fluid,  more  dense  at  the  periphery,  and  enclosing 
fluid  at  the  centre  in  a  cyst.  Thus  sometimes  after  an  accident  the 
dura  mater  is  found  adhering  to  the  brain  by  delicate  scar  tissue 
which  obscures  the  convolutions,  or  there  is  a  circumscribed  mass  of 
oedematous  scar  tissue,  or  a  cyst. 

The  blood  may  escape  from  a  meningeal  artery,  tlie  artery  being 
torn  along  with  the  dura  mater  just  after  its  entrance  through  the 
foramen  spinosum,  or  from  a  cerebi*al  artery  at  the  base  of  one  of 
the  cortical  branches,  or  from  one  of  the  venous  sinuses  or  veins.  Tlie 
w.  32 


Fig.  184. — Siibcniiiial  hiemorrliage,  the 
result  of  a  depressed  fracture.  (St. 
Bartholomew's  Hospital  Museum.) 
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symptoms  will  vary  with  the  blood  pressure  in  the  mouth  of  the 
torn  vessel,  unless  this  is  valvular  or  becomes  blocked-  with  clot. 
Otherwise  the  brain  is  compressed  up  to  the  extent  of  this  blood  pres- 
sure. Hence  the  rupture  of  the  middle  meningeal  beneath  the  dura  is 
attended  by  apoplectic  symptoms  of  rapid  compression  and  death, 
for  there  is  nothing  to  resist  the  application  of  pressure  to  the 
brain,  such  as  exists  when  the  haemorrhage  is  extradural,  for  then  there 
is  the  resistance  of  the  dura  and  its  adhesion  to  the  skull.  Likewise 
rupture  of  a  cerebral  artery  at  the  base  is  rapidly  fatal.  A  cortical 
artery  bleeding  freely  may  also  cause  rapid  death.  Thus  a  patient  died 
within  five  minutes  of  protesting  that  he  felt  all  right,  and  the  only 
injury  found  post  mortem  was  a  wound  partly  dividing  the  cortical 
branch  of  the  middle  cerebral  artery  above  the  sylvian  fissure  on 
the  ascending  frontal  convolution.  A  venous  sinus  over  the  con- 
vexity of  the  brain,  if  blood  escapes  from  it,  will  not  cause  direct 
pressure  greater  than  that  in  its  lumen,  10  mm.  Hg.,  but  if  a  sinus  is 
ruptured  towards  the  base,  as  often  happens  in  fracture  of  the  base 
of  the  skull,  the  outflow  of  venous  blood  is  impeded,  and  this  will 
check  the  flow  through  the  capillaries,  and  so  the  brain  will  come 
under  arterial  tension,  as  described  above.  If  blood  is  extravasated 
from  the  small  arteries,  then  the  symptoms  will  be  those  of  con- 
cussion, which  may  gradually  deepen  into  those  of  compression. 
Owing  to  the  widespread  nature  of  the  haamorrhage,  definite  localising 
symptoms  are  exceptional,  and  the  lesion  of  the  vessels  may  or  may 
not  lie  under  the  site  of  the  blow  on  the  scalp. 

The  treatment  of  subdural  haemorrhage  is  in  the  first  instance 
that  of  concussion.  If  signs  of  compression  supervene,  trephining 
should  be  at  once  performed,  either  at  the  site  of  the  external  injury, 
or  at  the  spot  indicated  by  localising  symptoms.  Failing  such 
guidance,  the  patient  should  be  trephined  over  the  parietal  lobe, 
well  behind  the  sensorimotor  area,  the  dura  mater  incised,  and  the 
cerebro-spinal  fluid  encouraged  to  escape  by  pressing  the  brain 
gently  aside  towards  the  base,  when  the  fluid  will  well  up. 

Later  on  the  blood  clot,  which  is  being  replaced  by  cicatricial 
tissue,  may  become  the  seat  of  persistent  pain,  and  if  over  a  sensori- 
motor area,  be  the  starting  point  of  focal  epilepsy.  In  such  cases  the 
oedematous  scar  or  the  cyst  has  been  removed. 

3.  Pial  and  cortical  extravasations  of  blood  are  the  result  of 
contusions  and  lacerations  of  the  brain.  The  symptoms  according 
to  the  extent  may  be  general  or  local.  If  general,  the  signs  will 
be  those  of  concussion  or  compression,  and  if  the  latter,  the 
indication  is  to  trejahine  over  the  parietal  region  in  order  to  reduce 
intracranial  tension.  A  local  lesion  may  be  indicated  by  some 
external  signs  in  the  scalp  or  skull,  by  pain,  or  by  some  sign  localising 
in  the  brain.  Tliere  the  injury  may  give  rise  later  to  a  scar  or  cyst, 
and  late  trephining  may  be  indicated  to  relieve  persistent  pain  or 
focal  epilepsy. 
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Intracranial  inflammation.  —  Simple  intracranial  inflam- 
mation takes  place  in  connection  with  injuries,  also  around  tumours 

and  cysts.  .  „     .  i 

Septic  inflammation  is  due  to  uifection  by  pyogenic  organisms, 
staphylococci  or  streptococci,  and  involves  both  the  meninges 
(septil  meningitis)  and  the  brain  {septic  encephulitis  or  septic  memngo- 
encephalitis).    It  may  be  limited  and  tend  to  form  an  abscess,  or 

become  diffused.  . 

Cause— Wounds  of  the  scalp,  even  mere  abrasions,  compound 
fractures  of  the  skull ;  wounds  penetrating  the  meninges  and  brain, 
including  those  communicating  with  the  ear  or  Eustachian  tube ; 
septic  extension  from  the  scalp  and  face  following  erysipelas  or 
carbuncle;  extension  by  veins  and  venous  sinuses  followmg 
septic  necrosis  of  bone,  middle  ear  disease,  frontal  and  maxillary 

empyemas.  .  ,  •    j  -,1 

The  symptoms  are  those  of  septic  inflammation  combined  with 
irritation  and  pressure  on  the  brain,  the  former  more  prominent 
in  the  early  stages,  the  latter  towards  the  end. 

In  the  diffuse  form  there  is  a  high  temperature  and  rapid  pulse 
with  rigors,  a  flushed  face,  pulsating  carotids,  furred  tongue, 
constipation,  then  signs  of  cerebral  irritation,  headache,  intolerance 
of  light  and  sound,  retching,  contracted  pupils,  sleeplessness, 
convulsions  or  delirium.  Later  compression  supervenes,  the  pupils 
become  dilated  and  fixed,  the  pulse  slow,  the  breathing  stertorous, 
with  paralysis  and  coma  before  death.  This  difuse  inflammation 
was  formerly  termed  spreading  oedema,  but  there  is  of  course  no 
space  for  the  brain  to  swell  and  become  ojdematous,  nor  is  there 
any  marked  increase  of  fluid,  but  post  mortem  there  is  found 
an  increased  vascularity  of  the  meninges  and  cortex  with  a  greenish- 
yellow  exudation  of  fibrin  and  pus  cells  covering  and  obscuring  the 
convolutions,  with  turbid,  blood-stained  cerebro-spinal  fluid  in  the 
ventricles.  The  grey  matter  becomes  reddish  and  diflluent;  the 
white  matter  is  marked  by  punctiform  extravasations,  pmicta 
vasculosa.    The  septic  organisms  are  found  throughout. 

If  the  septic  inflammation  remains  localised,  the  external  wound 
may  show  signs  of  septic  inflammation  and  painful  swelling,  termed 
Potts'  puff'y  tumow)\  The  edges  of  a  scalp  wound  become  swollen 
and  everted,  the  scalp  around  is  csdematous  and  pits,  and  this 
cEdema  may  spread  to  the  eyelids,  face  or  neck.  Purulent  fluid 
separates  the  pericranium  from  the  bone.  The  bone  is  not  vascular, 
dirty  white,  and  the  pus  discharged  foul.  There  are  in  addition 
the  symptoms  of  septic  inflammation,  often  with  rigors,  but  the 
temperature  is  variable  and  may  become  subnormal  as  an  abscess 
forms.  There  may  be  localising  signs  of  compression,  especially 
when  the  sensorimotor  area  is  involved.  Upon  trephining,  blood 
clot  beneath  the  skull  may  be  found  breaking  down  into  pus,  or 
the  dura  mater  softened  and  destroyed,  beneath  which  the  brain  is 
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beginning  to  break  down  and  it  escapes  from  the  wound,  mixed  with 
pus.  Whether  spontaneously  or  followhig  incautious  treatment,  it 
is  very  easy  for  the  localised  septic  inflammation  to  become  diffused 
and  prove  rapidly  fatal.  In  former  days  pyaemia  frequently 
followed  septic  injuries  of  the  head,  the  patient  dying  with  abscess 
of  the  liver. 

Especially  following  a  bullet  wound,  but  also  after  other 
injuries,  the  septic  inflammation  may  remain  latent  for  a  time ; 
then  an  abscess  may  form.  Such  a  late  abscess  may  show  itself  by 
oedema  of  the  scalp,  localised  pain,  or  some  limited  pressure, 
occasional  vomiting,  optic  neuritis,  mental  disturbance.  Unfortu- 
nately it  often  ruptures  and  causes  fatal  apoplectic  symptoms  or 
-those  above  described  under  diffuse  septic  inflammation. 

Prevention  of  intracranial  inflammation  is  achieved  by  antiseptic 
treatment  of  the  scalp  and  by  trephining.  A  foul  wound  must  be 
freely  scrubbed  out  with  5  per  cent,  carbolic  acid,  the  bone  soaked 
with  the  antiseptic,  and  then  a  trephine  disc  removed  so  carefully 
as  not  to  extend  the  mischief  beneath.  Having  thoroughly  exposed 
the  septic  meninges  and  brain,  further  manipulation  should  be 
limited  to  free  irrigation  with  the  carbolic  acid  lotion.  Neither 
swabbing  out,  nor  scraping,  nor  the  search  for  fragments  or  for  a 
bullet  not  exposed  on  the  surface,  is  permissible.  The  very 
soft  margin  which  separates  the  septic  from  the  healthy  tissue 
will  be  broken  through ;  hsemorrhage  will  start,  and  infiltrate  the 
brain  around,  carrying  with  it  septic  organisms,  so  that  a  limited 
septic  inflammation  will  rapidly  become  diffused.  Even  when  there 
are  signs  of  diffusion  the  local  seat  of  the  septic  inflammation  may 
be  attacked  with  success,  owing  to  the  fact  that  the  diffusion 
has  as  yet  been  limited  to  toxins,  and  the  organisms  have 
not  yet  spread  in  overwhelming  numbers,  or  that  the  relief  of 
tension  favours  absorption.  The  general  treatment  of  the  patient 
is  mentioned  under  Concussion,  but  no  confidence,  to  the  exclusion 
of  surgical  measures,  should  be  placed  in  purging,  leeching,  and 
icebags. 

Bullet  wounds  of  the  brain. — A  rifle  bullet  of  high  velocity 
may,  on  entering  the  skull,  exert  an  almost  explosive  influence,  and 
be  instantly  fatal.  When  it  just  grazes  the  skull  it  causes  a  groove 
of  the  outer  table,  or,  even  without  this,  splintering  and  depi-ession 
of  the  inner  table,  or  a  portion  of  the  whole  thickness  of  skull  is 
chipped  off.  In  a  few  cases,  however,  the  bullet  has  travelled 
across  the  frontal  lobe,  less  often  longitudinally  through  the  vertex, 
without  causing  general  destruction.  Spent  rifle  bullets  or  pistol 
bullets  may  penetrate  and  lodge  within  the  skull.  A  septic  sinus 
may  remain,  from  which  inflanunation  subsequently  extends,  or  the 
wound  of  entry  may  heal,  and  the  patient  recover  for  a  time, 
and  then  relapse  with  the  development  of  an  abscess  in  the  brain. 
Amongst  the  general  symptoms  to  which  a  bullet  in  the  brain  may 
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give  rise  ai-e— vertigo,  irregular  gait,  incapacity  for  mental  or  physical 
exertion,  deterioration  of  sight  and  hearing,  or  general  epilepsy. 
An  abscess  may  develop  slowly  with  signs  of  cerebral  irritation, 
meninoeal  inBammation,  optic  neuritis,  vomiting,  and  compression, 
or  may  burst  suddenly  into  a  ventricle,  and  give  rise  to  symptoms  of 
apoplexy  The  position  of  the  bullet  may  be  indicated  by  pam, 
spasms,  or  paralysis  ;  its  course  may  be  mapped  out  by  considering 
the  position  of  the  patient  and  the  direction  of  the  bullet  m  relation 
to  the  topographical  anatomy  of  the  brain.  An  examination  with 
the  X  rays  from  several  positions  may  allow  of  the  bullet  being 
approximately  localised  (Plate  VII).  The  probing  of  the  brain  for 
a  bullet  is  attended  with  danger,  owing  to  the  diffluent  character  of 
the  brain,  especially  when  inflamed.  A  telephone  probe  has  been 
employed  by  which  a  grating  sound  may  be  heard  or  a  bell  rung 
when  the  bullet  is  struck,  but  reports  as  to  its  utility  are  variable. 
The  finger  has  also  been  employed  in  the  search,  with  the  danger  in 
important  parts  of  causing  laceration  and  resulting  paralysis. 

Treatment. — If  there  is  a  wound  with  protrusion  of  the  brain, 
the  scalp  around  is  first  thoroughly  disinfected.  Lacerated  portions 
of  brain  substance  are  gently  wiped  away,  fragments  of  bone 
extracted,  htemorrhage  arrested,  the  dura  mater  partly  stitched  over 
the  gap,  and  a  drain  inserted,  after  which  the  scalp  is  replaced  and 
united  except  for  the  drain  opening.  When  the  bullet  is  met  with 
close  to  the  surface  it  is,  of  course,  extracted,  but  no  search  in 
healthy,  uninjured  brain  is  made  at  the  time  for  fear  of  extending 
septic  inflammation.  In  the  case  of  a  retained  bullet,  a  tube  of 
rubber  or  silver  or  glass  is  passed  as  far  as  the  gap  in  the  skull, 
and  the  wound  allowed  to  heal  before  the  question  of  searching  for 
the  bullet  is  considered. 

Topographical  anatomy  of  the  skull  and  brain.  —  The 
anatomical  relation  of  the  skull  to  the  underlying  brain  has  been 
subjected  to  various  systems  of  measurement.  Having  regard  to 
the  differences  in  the  size  of  the  skull  at  ages  between  infancy  and 
puberty,  and  also  to  the  various  shapes  of  adult  skulls,  the  most 
reliance  is  to  be  placed  upon  the  relationship  between  the  bony 
prominences  and  sutures  of  the  skull  with  the  convolutions  beneath. 
Nevertheless  this  may  be  supplemented  by  certain  relative 
measurements. 

The  sagittal  suture  in  the  middle  line  of  the  head  marks  the 
line  of  the  longitudinal  fissure,  extending  from  the  root  of  the  nose  or 
nasion,  as  far  as  the  occipital  protuberance  or  inion.  This  is  also 
the  line  of  the  longitudinal  sinus,  which  may  extend  to  the  left  of 
the  middle  line  about  2-5  cm.,  but  less  to  the  right. 

The  coronal  suture  can  generally  be  felt  as  a  ridge  just  where  it 
joins  the  sagittal  suture  at  the  bregma,  and  also  where  it  crosses 
the  superior  temporal  ridge  at  tlie  stephanion.  The  coronal  suture 
lies  over  or  immediately  in  front  of  the  line  of  the  ascending  frontal 
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or  precentral  siilcus.  Behind  it  lies  the  important  ascending 
frontal  or  precentral  convolution,  and  in  front  of  it  the  three  frontal 
convolutions. 

The  superior  temporal  ridge  is  marked  by  the  side  of  the  skull 
below  it  suddenly  becoming  more  vertical,  and  is  above  the  line 
marked  out  by  the  edge  of  the  temporal  muscle  when  contracting. 
The  inferior  frontal  sulcus  runs  forwards  from  the  ascending  frontal 
at  the  level  of  the  superior  temporal  ridge.    The  superior  frontal 


Fig.  185.— The  convolutions  of  the  hrain  in  relation  with  the  cranial  sutures. 
n.  Nasion  ;  h  Bregma  ;  i.  Inion  ;  s.  Stephauion  ;  p.  Pterion  ;  e.a.p.  External 
angular  process  of  the  orbit  ;  s.t.r.  Superior  temporal  ridge  ;  s.f.s.  Superior  frontal 
sulcus  ;  m.f.c.  Middle  frontal  convolution  ;  i.f.s.  Inferior  frontal  sulcus  ; 
i.f.c.  Inferior  frontal  convolution  ;  a.f.s.  Ascending  frontal  sulcus  ;  a.f.c.  Ascend- 
ing frontal  or  precentral  convolution  ;  f.r.  Fissure  of  Eolando  ;  a.g.  Angular 
gyrus  ;  s.f.  Sylvian  fissure  ;  s.t-s.s.  Superior  tempore  -  sphenoidal  sulcus  ; 
s.t-s.c.  Superior  tempore  -  sphenoidal  convolution;  m.t-s.c.  Middle  temporo- 
sphenoidal  convolution. 

sulcus  is  parallel  to  the  foregoing  sulcus,  between  it  and  the  middle 
line. 

The  fisswre  of  Rolando  marks  the  posterior  part  of  the  sensori- 
motor area,  these  centres  in  man  and  anthropoid  apes  being  almost 
entirely  in  front  of  it.  Its  upper  end  is  fixed  by  taking  a  point  on 
the  line  of  the  sagittal  suture  1  cm.  behind  the  middle  of  a  line 
drawn  from  the  root  of  the  nose  to  the  occipital  protuberance.  To 
confirm  this  point,  draw  a  line  vertically  over  the  skull  from  the 
centre  of  one  external  auditory  meatus  to  the  other,  which  will  cut 
the  sagittal  sutui-e  at  this  point.  Further,  this  point  is  on  the 
average  5  cm.  behind  the  bregma. 
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Fig    186  —Areas  on  the  convex  surface  of  the  cerebrum  (after  Sir  V.  Horsley). 
(A  drawing  kindly  revised  by  Dr.  Risien  Russell.) 

From  this  point  the  line  of  the  fissure  of  Rolando  runs  forwards 
and  downwards  to  form  about  three-quarters  of  a  right  angle  with 


Fio.  187.— Areas  on  mesial  aspect  of  cerebrum  (after  Sir  V.  Horsley).    (A  drawing 
kindly  revised  by  Dr.  llisien  Russell.) 

the  sagittal  suture.  To  readily  draw  a  line  at  this  angle,  take  a 
square  of  paper  and  fold  it  diagonally,  so  as  to  make  an  angle  of 
45°  and  then  fold  the  paper  again  so  as  to  bisect  this  angle.  The 
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\  A 

\  A 

sum  of  the  half  with  the  quarter  of  the  right  angle,  viz.,  67'5°,  will 
approximately  give  the  angle  required.  The  fissure  of  Rolando 
begins  about  1  cm.  down  this  line,  and  is  continued  downwards  to 
about  1  cm.  from  the  Sylvian  fissure,  the  outer  and  lower  third 
being  rather  more  vertical,  so  as  to  form  a  slight  angle,  the  genu,  with 
the  upper  two-thirds. 

The  Sylvian  fissure  commences  opposite  the  pterion,  which  is 
situated  half-way  down  a  line  drawn  vertically  to  the  zygoma  from 
the  stephanion,  i.e.,  the  point  where  the  coronal  suture  cuts 
the  superior  temporal  ridge.  The  pterion  is  about  equidistant 
from  the  external  angular  process  in  front  and  the  upper  border  of 
the  zygoma  below.  From  this  point  the  posterior  limb  of  the 
Sylvian  fissure  runs  upwards  and  backwards  to  a  point  about  2  cm. 

below  the  most  prominent  point  of  the 
parietal  eminence.  Around  this  end  is 
the  angular  gyrus. 

The  sensorimotor  areas  for  the  lower 
limb  are  situated  on  the  hinder  part  of 
the  first  frontal  and  the  upper  end  of 
the  precentral  convolutions,  extending 
over  the  margin  to  the  mesial  surface, 
bounded  behind  by  the  line  of  the 
fissure  of  Rolando,  and  in  front  by  the 
line  of  the  coronal  suture.  Furthest 
behind  is  the  area  for  the  toes,  next 
that  for  the  great  toe  between  the 
iipper  end  of  the  fissure  of  Rolando 
and  the  middle  line,  in  front  of  this  the  knee,  and  further  in  front 
the  hip. 

The  areas  for  the  upper  extremity  lie  on  the  ascending  frontal  or 
precentral  convolution,  between  the  precentral  sulcus  in  front  and 
the  fissure  of  Rolando  behind,  and  bounded  above  and  below  by  the 
lines  of  the  superior  and  inferior  frontal  sulci  respectively.  The 
order  from  above  downwards  is  the  shoulder,  elbow,  wrist,  fingers, 
and  thumb. 

The  areas  for  the  face,  mouth,  and  throat,  lie  on  the  lower  part  of 
the  ascending  frontal  convolution  between  it  and  the  Sylvian  fissure 
above  that  for  closure  of  the  eyelids,  below  this  elevation  and 
retraction  of  the  angle  of  the  mouth,  and  lower  still  laryngeal 
movements,  deglutition,  mastication,  opening  and  closing  of  the 
mouth,  protrusion  and  retraction  of  the  tongue. 

The  area  for  the  turning  of  the  head  and  eyes  to  the  opposite  side 
is  placed  on  the  middle  and  upper  frontal  convolutions  in  front  of 
the  precentral  sulcus. 

The  area  for  s2Jeech  is  placed  on  the  posterior  part  of  the  left  lower 
frontal  convolution. 

The  base  of  the  cerebrum  is  marked  by  commencing  a  line  above 


Fio.  188. — A  square  of  paper 
folded  so  that  the  angle  bag 
is  three-quarters  of  a  rigLt 
angle,  67i°. 
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the  supraciliary  ridge  backwards  along  the  upper  border  of  the 
zygoma  above  the  upper  border  of  the  auditory  meatus  to  the  hue  of 
the  lateral  sinus. 

The  frontal  sinus  lies  below  this  line. 

The  middle  meningeal  artery  enters  the  skull  through  the 
foramen  spinosum  directly  internal  to  the  eminentia  articularis.  It 
then  divides  into  its  branches.  The  anterior  branch  which  has  the 
areater  siu'gical  importance  runs  forwards  and  upwards  equidistant 
behind  the  external  angular  process  and  above  the  zygoma ;  it  is  most 
often  injured  about  3  cm.  behind  the  external  angular  process  and 
the  same  distance  above  the  zygoma,  from  which  point  it  may  have 
to  be  followed  back  towards  its  foramen.  The  posterior  branch 
which  is  sometimes  injured  runs  from  the  foramen  upwards  and 
backwards  to  end  below  the  parietal  eminence. 

The  fifth  nerve,  the  Gasserian  ganglion  and  branches,  see  p.  456. 

The  lateral  sinus,  the  great  horizontal  fissure  of  the  hinder  end  of 
the  cerebrum,  and  the  anterior  border  of  the  cerebellum  is  marked 
by  the  ridge  running  from  the  occipital  protuberance  and  the  inion 
to  the  base  of  the  mastoid  process.  The  lateral  sinus  extends  about 
1  -5  cm.  below  this  ridge,  and  its  anterior  extent  is  marked  by  the 
anterior  border  of  the  mastoid  process.  There  the  sinus  turns 
inwards  to  the  jugular  foramen. 

The  points  for  trephining  the  mastoid  a/ntrum,  also  for  temporo- 
sphenoidal  and  cerebellar  abscesses  are  described  under  these  headings. 

The  middle  of  the  occipital  condyles  is  traversed  by  a  line  drawn 
from  the  front  of  one  mastoid  process  to  the  other. 

The  transverse  process  of  the  atlas  is  immediately  below  the  tip  of 
the  mastoid  process. 


Trephining  the  Skull. 

Trephining  is  an  operation  required  for  the  relief  of  (1)  Injury  ; 
(2)  Abscess  especially  following  ear  disease;  (3)  Tumours,  including 
cysts  {Diseases  of  the  Brain)  ;  (4)  Trigeminal  neuralgia,  see  p.  456. 

Indications. — After  injury  it  is  required  for  (a)  All  cases  of  com- 
pound depressed  fractures,  including  punctured  wounds,  gutter 
fractures  and  grazing  of  the  skull  by  bullets,  (b)  Simple  or  subcu- 
taneous depressed  fracture  of  children  if  at  all  marked  whenever 
over  the  region  of  the  sensori-motor  areas,  also  for  depressions 
occasioned  during  birth  which  tend  to  cause  irritation  and  epilepsy, 
(c)  Localised  intracranial  hajmorrhage  particularly  from  rupture  of 
the  middle  meningeal  artery,  (d)  Signs  of  increasing  intracranial 
tension  or  of  suppuration,  whether  localised  or  not.  (e)  In  late 
results  of  injury,  localised  pain,  and  tenderness  and  for  focal 
epilepsy. 

Preparation. — A  day  or  two  beforehand  the  scalp  sliould  be  entirely 
shaved,   repeatedly  washed,  and  then   rendered  a8e])tic  (p.  184) 
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When  trephining  has  to  be  done  immediately  after  an  accident 
some  time  must  be  devoted  to  shaving  and  cleaning.  The  impor- 
tant points  and  lines  in  connection  with  the  operation  may  then  be 
marked  on  the  scalp  with  an  anilin  pencil. 

The  patient  must  be  well  wrapped  iip  in  blankets  and  kept  warm 
by  hot  bottles,  and  in  hospital  a  specially  heated  table  may  be 
employed.  The  patient  must  be  propped  up  in  the  half  sitting  posture, 
by  which  much  hasmorrhage  is  avoided. 

Chloroform  has  been  the  anaesthetic  usually  given,  with  a  prelimi- 
nary injection  of  morphine,  but  ether  has  been  given  to  weak  patients 
without  increasing  cerebral  congestion. 

The  incision  now  employed  is  mostly  a  semilunar  one,  a  flap 
being  turned  down  so  as  not  to  disturb  its  arterial  supply,  and  so 

that  one  end  of  the  wound  shall 
form  a  convenient  dependent 
angle  for  drainage,  and  that 
the  flap  shall  well  cover  in  the 
gap  when  laid  down.  The  old 
crucial  incision  has  been  dis- 
carded because  it  failed  in 
the  above  points,  the  gap  in 
the  skull  being  immediately 
under  the  middle.  If  it  be 
feared  that  the  raising  of  the 
flap  may  alter  the  points  marked 
on  the  scalp,  one  or  more 
needles  should  be  driven  into 
the  skull  at  essential  points 
and  the  projecting  portion  of 
the  needle  cut  ofi"  flush  with 
the  scalp. 

The  skull  is  best  opeiied  by  the  conical  fluted  trephine  (Fig.  189). 
It  should  have  a  removable  pin  and  take  to  pieces  for  cleaning.  The 
pin  should  protrude  beyond  the  serrated  margin  about  2  mm.,  and  as 
soon  as  a  circular  groove  is  cut  the  pin  is  removed.  When  bone  is 
depressed,  the  pin  is  placed  close  to  the  edge  upon  the  sound  bone  from 
which  therefore  just  a  little  more  than  a  semicircle  is  cut.  At  intervals 
the  serrations  require  to  be  freed  of  bone  dust  and  the  bottom 
of  the  groove  must  be  frequently  tested  by  a  probe.  In  working  the 
trephine  one  should  recall  the  advice  to  think  of  the  skull  as  the  thin- 
nest at  that  point  one  has  ever  seen,  and  thinner  on  one  side  of  the 
groove  than  on  the  other.  When  the  diploe  is  reached  the  bone  dust 
becomes  red  :  when  the  vitreous,  there  is  harder  bone  to  cut.  When 
the  bona  is  penetrated  round  part  of  the  circle,  one  must  bear  with  the 
trephine  upon  the  uncut  side.  When  the  disc  of  bone  has  been  quite 
cut  through  it  is  raised  by  slipping  under  it  the  point  of  an  elevator, 
and  depressed  fragments  of  bone  may  then  be  extracted  by  sequestrum 


Fig.  189. — Trephine  with  nouical  and 
fluted  crown  and  detachable  pin  and 
handle. 
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forceps  Bleeding  from  the  spaces  of  the  diploe  is  stopped  by 
apply iuo-  antiseptic  wax.  (Pure  carbolic  acid,  5,  paraffin  and  wax 
•X  a  95  raised  to  boiling).  If  it  be  desired  to  take  away  more  bone, 
the  dura  mater  is  first  separated  by  means  of  an  aneurysm  needle  or 
by  a  special  dura  mater  elevator.  Then  the  bone  may  be  chipped 
away  by  rongeur  forceps  of  which  there  are  several  patterns  (Fig.  1 90), 
or  a  groove  may  be  cut  from  without  inwards  by  means  of  an  angular 
gouge  or  parting  tool  (Fig.  191),  but  care 
must  then  be  taken  not  to  hammer  too 
hard,  or  harm  may  be  done  to  the  brain  or 
even  the  skull  fractured. 

For  the  removal  of  extensive  pieces  of 
bone,  two  or  more  trephine  holes  may  be 
made,  and  the  bridges  between  cut  out  with 
an  angular  gouge,  or  by  passing  a  wire  saw 
(Fig.  192)  from  one  hole  to  the  other  by 
means  of  a  threaded  probe,  and  then  see- 
sawing from  within  outwards.  Hey's  saw 
has  been  generally  supplanted  by  more 
rapidly  working  tools.  To  cut  quickly  a 
groove  through  the  skull  a  circular  saw  may 
be  used  and  driven  by  a  dental  engine  or 
electro-motor  held  firmly  in  both  hands  with 
the  wrists  or  elbows  resting  on  the  table,  or 
some  form  of  rapidly  driven  burr  is  used .  But 
care  and  skill  are  required  in  the  use  of  such  apparatus,  lest  the  dura 
mater  and  brain  be  suddenly  injured,  and  much  hsemorrhage  set  up.  If 
used  they  should  be  made  to  cut  only  down  to  the  vitreous  table,  and 
then  rongeur  forceps  employed.  Certainly  for  the  common  cases  of 
trephining,  in  connection  with  the  ear  or  the  thin  squamosal,  the 
trephine  should  be  worked  by  hand.  If  large  areas  of  bone  must 
be  removed  to  expose  a  tumour,  much  shock  is  inevitable,  and  there- 


FiQ.  190. — Keen's  rongeur 
forceps. 


Fig.  ]91. — Angular  gouge  or  jjarting  tool. 

fore  it  is  always  advisable,  after  removing  the  bone,  and  locating 
the  tumour,  to  interrupt  the  operation  and  suture  down  the  flaps. 
Then  after  a  few  days  to  a  week  the  flap  is  again  raised  and  the 
tumour  removed  with  comparatively  small  risk,  and  the  flap  when 
sutured  down  for  the  second  time  will  unite  quite  well. 

In  order  to  avoid  undue  gaps,  the  replacement  of  bone  in  larger  or 
smaller  pieces  has  been  tried.  For  such  purposes  the  discs  of  bone 
have  been  kept  warm  in  sterilised  salt  solution.    But  numerous 
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experiments  serve  to  show  that  this  bone  only  acts  as  a  scaffold  and  has 
in  itself  no  osteogenetic  powers.  At  the  best  it  is  absorbed  in  front 
of  the  invasion  of  tlic  osteoblastic  cells  from  the  diploe,  and  has 
frequently  been  the  cause  of  serious  disturbance  in  the  wound  from 
undergoing  necrosis.  Another  method  of  preserving  the  bone  has 
been  the  raising  of  a  flap  composed  of  scalp  and  skull,  by  cutting 
it  in  the  shape  of  the  Greek  capital  CI,  the  bone  being  grooved 
through  along  the  line  of  the  incision,  and  the  bony  basis  of  the 
flap  then  broken  through  by  leverage.  But  shock,  hasmorrhage, 
and  injury  to  the  dura  mater  and  brain  may  occur.  Moreover,  in 
many  cases  it  is  desirable  to  provide  for  a  free  communication 
through  the  gap,  to  avoid  a  recurrence  of  intracranial  tension,  and 
should  there  be  later  any  undue  weakness  or  bulging,  this  can  then 
be  dealt  with. 


FiQ.  192. — Gigli's  wire  saw.  After  removing  one  of  the  handles,  the  end  is  attached 
to  a  threaded  probe,  passed  in  at  one  trephine  hole  and  out  at  the  other,  so  that 
the  saw  can  be  drawn  through,  and  the  bone  cut  from  within  outwards. 

Therefore  it  has  become  less  common  to  attempt  to  replace  bone. 
If  it  is  done,  the  bone  should  be  well  boiled  in  salt  solution  first  of  all, 
and  then  cut  into  small  pieces. 

When  trephining  for  hcemorrhage  the  bone  above  an  extravasation 
may  appear  relatively  bloodless.  On  exposing  a  subcranial  clot  it 
may  spurt  out  through  the  wound,  even  so  far  as  to  strike  the 
surgeon  in  the  face,  evidence  of  how  greatly  raised  is  the  intra- 
cranial tension.  This  may  be  followed  by  immediate  relief ;  the 
pulse  rises  to  the  normal  rate  ;  the  respiration  becomes  easy.  All 
the  clot  should  be  scooped  or  wiped  out,  and  the  artery  secured  by 
passing  a  small  aneurysm  or  cleft  palate  needle,  applying  two 
ligatures  and  dividing  between.  Failing  this,  the  canal  or  foramen 
in  the  bone  may  be  plugged  with  antiseptic  wax,  or  a  flake  from  a 
wooden  match.  Exceptionally,  the  external  carotid  (certainly  not 
the  common  carotid)  has  to  be  tied  both  above  and  below  the  origin 
of  the  middle  meningeal  artery. 
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The  dura  mater  is  raised  by  seizing  it  with  mouse-toothed  forceps 
and  catting  round  a  little  away  from  the  edge  of  the  bone,  until  a 
flap  can  be° turned  back.    The  greatest  care  is  required  not  to  wound 
any  of  the  vessels  in  the  pia  beneath.    Any  divided  vessel  is  secured 
at  once  by  fine  silk.    In  opening  the  dura,  fluid,  clear  or  blood- 
stained, may  spurt  out  as  a  sign  of  the  increased  intracranial  tension. 
Or  the  'brain  may  bulge  outwards  and  not  pulsate,  indicating  some 
cause  beneath  the  surface,  such  as  an  abscess,  tumour,  or  distended 
ventricle.    Pus  and  brain  debris  are  to  be  removed  with  the  greatest 
gentleness ;  a  stream  of  water  is  allowed  merely  to  trickle  into  the 
wound.    The  search  for  fragments  of  bone  or  a  bullet  should  be 
undertaken  with  the  greatest  delicacy  lest  an  extension  of  septic 
inflammation,  hasmorrhage  and  such  destruction  of  brain  as  to  leave 
permanent  paralysis  may  result.    The  finger  or  bulbous  end  of  a 
large  probe  shotild  not  go  deep,  no  more  than  2  cm.    The  softened 
brain  yields  so  that  it  may  easily  give  the  impression  of  the  track  of 
a  sinus.    Unless  a  bullet  has  been  exactly  localised  beforehand  it  is 
wrong  to  search  along  some  imaginary  track. 

Concerning  the  Removal  of  Tumours  and  Abscess,  see  Diseases 
of  the  Brain. 

The  dura  mater  is  afterwards  laid  down  again,  but  is  not  sutured 
completely  as  drainage  is  always  required.  Neither  is  the  cavity  to 
be  plugged  for  haemorrhage,  and  pus  may  easily  collect  behind  the 
plug  and  set  up  pressure  again.  A  riibber  tube — some  use  tough 
glass  or  silver  cannulse — should  be  laid  in  the  most  dependent  angle 
of  the  wound,  so  that  its  inner  end  reaches  just  to  the  opening  in  the 
bone,  but  not  into  the  cranial  cavity.  The  rest  of  the  scalp  wound 
is  sutured  down  and  dressed,  the  dressing  being  covered  with  a  light 
triangular  handkerchief,  which  is  better  than  a  hot  tight  capeline. 
The  tube  may  generally  be  removed  at  the  first  dressing. 

Gaps  in  the  skiill. — When  the  brain  bulges  much  after  healing, 
a  plate  of  lead  or  of  celluloid  is  moulded  to  the  head  and  kept  in 
place  by  strings.  In  some  cases  transplantation  of  bone  may  be 
done,  or  a  thin  silver  plate  may  be  slipped  beneath  the  scalp  and 
fitted  over  the  gap. 

Protrusions  of  brain  beneath  the  scalp. — The  protrusion 
through  a  gap  in  the  skull  after  an  injury  or  after  trephining,  which 
bulges  beneath  the  intact  dura  mater  and  scalp,  contains  brain  sub- 
stance, and  is  therefore  an  encephalocele  ?iViA  not  simply  meningocele. 
Such  swellings  have  been  foimd  hollow  and  to  communicate  b}' 
a  narrow  channel  with  the  horn  of  a  lateral  ventricle,  or  with  the 
third  or  fourth  ventricle,  hence  the  term  cephalhydrocele  or  hydren- 
cephalocele.  Huch  a  swelling  has  also  been  found  to  consist  of 
spongy  brain  substance,  hence  the  term  pore)icej)lialiis.  Tlie  swelling 
is  elastic,  and  may  yield  fluctuation,  it  pulsates  synchronously  with 
the  brain,  it  swells  up  on  crying,  and  can  be  reduced  partially,  at 
any  rate,  by  pressure. 
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Treatment. — If  reducible  it  may  be  treated  as  mentioned  above 
for  gaps  in  the  skull.  If  not  reducible  it  should  be  most  cautiously 
excised,  after  waiting  some  months  to  see  that  it  is  not  going  to 
disappear  spontaneously.  Puncture  is  not  only  useless,  but 
dangerous  as  well.  It  is  excised  as  described  below,  under  Hernia 
Cerebri. 

Hernia  cerebri  may  occur  (1)  after  any  injury  of  the  cranium 
where  there  is  loss  of  bone  and  a  wound  or  sloughing  of  the 
dura,  followed  by  septic  inflammation  of  the  underlying  brain; 
henee  it  may  be  met  with  after  compound  depressed,  and  punctured 
fractures,  or  after  trephining  for  cerebral  abscess  or  for  other  brain 
lesion  where  the  wound  is  not  kept  aseptic;  or  (2),  after  trephining 
for  the  relief  of  pressure  symptoms  in  the  case  of  an  irremovable 
cerebral  tumour.    Pathology. — The  protrusion,  when  due  to  septic 
inflammation,  consists  of  granulation  tissue  and  brain  substance 
infiltrated  with  inflammatory  products  and  blood,  and  is  the  result 
of  the  intracranial  pressure,  which  thus  forces  the  inflamed  brain 
through  the  hole  in  the  cranium.    The  effused  blood  is  due  to  the 
rupture  of  the  obstructed  capillaries,  consequent  upon  the  protruding 
mass  becoming  constricted  by  the  margins  of  the  aperture  through 
which  it  is  protruding.    At  times,  when  the  rupture  of  the  capillaries 
is  extensive,  the  tumour  consists  almost  entirely  of  clotted  blood. 
When   the  hernia  follows  trephining  for  an  irremovable  cerebral 
tumour,  and  no  sepsis  has  occui-red,  the  hernia  consists  of  tumour  or  of 
brain  substance  only,  forced  through  the  trephine  hole  as  the  tumour 
continues  to  grow  and  the  intracranial  pressure  thus  increases. 
Signs. — The    hernia   appears  as   a  reddish-brown,  blood-stained, 
fungus-looking  mass,  overhanging  the  hole  in  the  cranium,  through 
which  it  has  protruded,  and  often  pulsating  synchronously  with 
the  brain.    Should  the  inflammation  subside,  the  protrusion  will 
gradually  recede,  and  the  patient  recover ;  but  should  it  continue,  the 
hernia  will  increase  in  size,  and  as  more  and  more  of  the  brain  is 
involved,  the  patient  sinks  into  a  comatose  state  and  dies.  At 
times  the  protrusion  may  become  constricted  at  its  base,  and  slough 
away  and  the  parts  cicatrise ;  or  an  abscess  may  form  in  its  interior 
and  in  the  contiguous  part  of  the  brain,  and  death  result.  When 
the  protrusion  follows  trephining  for  an  irremovable  tumour,  it  of 
course  increases  as  the  tumour  grows.    The  treatment  consists  in 
attempting  to  allay  the  cause  of  the  hernia,  by  the  means  already 
described  under  Intracranial  Inflammation.    Formerly,  pressure  on 
the  protrusion,  shaving  it  off,  and  applying  caustics,  were  the.  means 
employed,  but  they  were  not  attended  with  success,  and  the  hernia 
became  more  inflamed.    Pressure  rather  tends  to  cause  an  abscess  or 
to  increase  inflammation  and  tension.    The  hernia  itself  should  be 
dressed  antiseptically,  and  may  be  painted  daily  with  absolute 
alcohol,  which  may  possibly  promote  the  absorption  of  inflammatory 
products  and  the  shrinking  and  recession  of  the  mass. 
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Then  the  hernia  may  be  excised  after  all  inflammation  has 
subsided.  The  greatest  antiseptic  care  is  used,  the  hernia  is 
detached  and  cut  off  flush  with  the  brain,  next  a  flap  of  scalp, 
pericranium,  and  outer  table  is  raised  by  means  of  a  chisel,  and 
shifted  across  to  cover  the  gap,  whilst  its  place  is  supplied  by 
epidermal  grafting ;  or  a  silver  or  celluloid  plate  may  be  shaped  so 
as  to  cover  the  hole,  and  the  scalp  united  over  it. 


INJURIES  OF  THE  FACE. 

Contusions  of  the  face  are  very  common.  Amongst  them  may 
be  mentioned  "  black-eye,"  which  is  attended  with  extravasation  of 
blood  into  the  loose  cellular  tissue  of  the  eyelids.  The  swelling  is 
often  very  great,  the  eye  being  completely  closed,  but  it  usually 
subsides  in  a  few  days.  Suppuration  occasionally  occurs,  a  small 
incision  then  becoming  necessary. 

Suffusiou,  or  extravasation  of  blood  into  the  eyelid,  occurs  in  con- 
nection with  fracture  of  the  skull  (see  p.  485),  also  from  coughing. 
Constriction  or  crushing  of  the  chest  may  cause  widespread  suff"usion 
of  the  face. 

Fracture  of  the  nasal  bones  is  always  the  result  of  severe 
direct  violence.  The  fracture  is  commonly  transverse  in  direction, 
and  is  often  comminuted  and  accompanied  by  much  displacement 
and  at  times  by  emphysema.  Rarely  the  fracture  extends  through 
the  perpendicular  plate  of  the  ethmoid  and  thence  to  the  cribriform 
plate.  Hence  it  may  be  complicated  by  subsequent  inflammation  of 
the  brain  and  its  membranes.  Treatment.— 1\iq  bones  should  be 
manipulated  into  position  by  the  fingers  externally  and  by  an 
elevator  passed  up  the  nostril,  or  by  the  septum  forceps.  The 
fragments  should  then  be  retained  in  position,  which  is  often 
difficult,  by  pads  of  gauze  and  strapping,  or  if  such  are  insufficient 
by  some  form  of  nose  truss.  A  strong  harelip  pin  may  be  thrust 
through  the  elevated  fragments,  and  the  ends  of  the  pin  kept 
raised  from  the  cheek  by  pads  of  gauze.  They  unite  very  quickly 
by  bony  callus.  The  septum,  where  this  has  been  deflected, 
should  be  straightened  so  as  to  support  the  depressed  bones, 
and  kept  in  place  by  ivory  plugs  passed  up  the  nostrils,  or  by 
other  suitable  retentive  apparatus.  Where  the  fracture  has  not 
been  properly  reduced  much  deformity  may  remain,  and  if  the 
septum  has  also  been  deflected,  considerable  inconvenience  may  be 
felt  in  consequence  of  obstruction  to  respiration  through  one  or 
other  nostril.  In  such  cases,  though  a  considerable  jjeriod  may 
have  elapsed  from  the  time  of  the  accident,  much  may  be  done  by 
forcible  straightening  to  remedy  the  deformity-  (see  Diseases  of  the 
Nose).  The  lateral  cai-tilages,  if  separated  from  the  nasal  bones, 
should  be  carefully  replaced,  as  if  this  precaution  is  neglected  little 
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can  subsequently  be  done,  except  by  wiring  or  paraffin  injection. 
Where,  however,  they  are  merely  laterally  deflected,  the  resulting 
deformity  may  be  corrected  by  the  use  of  a  retentive  apparatus. 

Wounds  of  the  face,  owing  to  the  great  vascularity  of  the  parts, 
readily  and  rapidly  heal.  The  edges  of  the  wound  should  be 
approximated  as  accurately  as  possible,  especially  when  near  the 
eyelids,  where  there  is  danger  of  contraction,  and  united  with 
horse-hair  sutures.  If  quite  superficial  the  wound  may  then  be 
sealed  with  collodion ;  but  if  deep  the  surfaces  should  be  supported 
by  hair-lip  pins  or  wire  sutures,  which,  however,  to  prevent 
scarring  should  be  removed  at  the  end  of  thirty-six  hours. 
Wounds  attended  by  loss  of  substance  may  subsequently  require 
a  plastic  operation. 

Rhinoplasty  for  the  repair  of  the  nose. — Portions  of  the  nose 
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Fig.  193. — Rhinoplasty  by  the  Indian  method.    (After  Col.  Keegan.) 

may  be  cut  off  by  an  incised  wound.  This  has  been  not  uncommon 
in  past  times  in  Germany  in  students'  duels,  and  in  India  jealous 
husbands  have  slashed  off  their  wives'  noses,  or  prisoners  have  been 
thus  mutilated.  The  portion,  although  completely  detached  for  as 
long  as  half  an  hour,  soiled  by  dirt,  even  after  being  rescued  from  a 
dog's  mouth,  has  united  when  fixed  in  position.  To  remedy  the 
deformity  so  produced,  also  by  syphilitic  or  tuberculous  disease,  the 
surface  may  be  grafted  with  epidermis,  or  repaired  by  the  Indian 
method  of  flaps  taken  from  the  forehead  and  side  of  the  nose,  or  by 
the  Italian  method  of  Tagliacotius  (Tagliacozzi).  For  slight  cases 
refreshing  the  surface  and  epidermal  grafts  will  suffice. 

When  the  entire  cartilage,  both  alfe,  and  the  columna  have  dis- 
aj)peared,  the  Indian  method  as  modified  by  Col.  Keegan  (Fig.  193)  is 
followed.  The  patient  being  ana3sthetised,  and  the  nasal  cavities  on 
each  side  of  the  septum  plugged  behind  with  pledgets  of  gauze  on 
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strings,  the  skin  over  the  nasal  bones  is  turned  downwards  to  be 
employed  presently  in  forming  the  external  nares  To  do  this  a  lateral 
incision  is  carried  downwards  on  each  side  in  the  Ime  between  the  nose 
and  cheek,  a  horizontal  cut  joins  them  across  the  root  of  the  iiose  where 
a  pair  of  spectacles  rest,  and  a  perpendicular  median  cut  bisects  the 
nose  Then  the  two  flaps  are  turned  downwards  as  on  a  hmge 
where  the  nasal  skin  joins  the  scar.  Next  a  piece  of  brown  paper 
rendered  adhesive  on  one  side  is  cut  in  the  shape  marked  m  the 
figure  of  a  size  estimated  to  cover  the  defect  without  tension,  and 
this  is  stuck  obliquely  on  the  forehead.  Around  this  outline  a  sharp 
knife  is  drawn,  cutting  down  to  the  periosteum,  leaving  a  pedicle  near 
the  eyelid,  and  this  forehead  flap  is  now  raised  and  twisted  round  on  its 
pedicle  until  it  covers  the  raw  surface  exposed  by  turning  down  the 
nasal  flaps.  The  nasal  flaps  are  rolled  round  drainage-tubing  so  as 
to  form  the  anterior  nares  with  the  skin  surface  inwards;  the  pro- 
jection in  the  forehead  flap  forms  the  columna  between  the  rolled 
nasal  flaps,  whilst  the  sides  of  the  forehead  flap  are  sutured  to  the 
cheek.  The  raw  surface  on  the  forehead  is  either  drawn  together 
by  sutures  or  covered  with  epidermal  grafts.  The  twisted  pedicle 
of  the  forehead  flap  after  a  fortnight  is  detached  completely  and 
fashioned  so  as  to  do  away  with  the  ridge.  The  anterior  nares  being 
thus  lined  with  skin  do  not  contract,  and  the  rubber  tubes  may  be 
discarded  after  ten  days. 

The  TagliacoUan  method  consists  in  covering  the  nose  with  a 
pedunculated  flap  from  the  arm,  which  is  kept  fixed  to  the  head 
until  the  flap  has  united,  and  the  pedicle  can  be  cut  through. 

A  sunken  bridge,  following  injury  or  resulting  from  inherited 
syphilis,  may  be  improved  by  inserting  a  moulded  celluloid  plate 
beneath  the  skin.  A  fold  such  as  that  upon  which  spectacles  rest 
should  be  chosen  for  the  line  of  the  incision.  A  marked  improve- 
ment in  appearance  both  in  profile  and  full-face  may  be  obtained. 
Recently  it  has  been  sought  to  accomplish  this  end  without  an  incision 
bp  injecting  paraffin.  Paraffin  melting  at  about  110°  F.  is  the  more 
generally  useful.  If  it  melts  at  a  lower  temperature,  e.g.,  104°  F., 
it  may  not  consolidate,  but  spread  to  the  eyelids  and  cause  chronic 
cedema.  Paraffin  melting  at  a  high  temperature,  120°  to  130°  F.,  is 
difficult  to  manipulate,  requiring  a  water  bath  or  heated  syringe,  or 
needle.  If  inserted  too  hot  it  would  cause  sloughing,  if  too  cool  it 
sets  immediately.  The  paraffin  must  be  injected  very  gently  and 
slowly,  and  pressure  is  kept  up  around  so  as  to  prevent  spreading. 
,  The  improvement  which  results,  though  more  obvious  in  profile  than 
full-face,  is  satisfactory.  The  method,  however,  is  not  without  draw- 
backs. Even  after  some  time  the  paraffin  has  shifted  and  infiltrated 
the  eyelids.  In  two  or  more  cases  thrombosis  of  the  retinal  artery 
was  set  up,  causing  blindness. 

Salivary  fistula  occasionally  results  from  a  wound  of  Stenson's 
duct,  or  from  the  impaction  of  a  calculus  and  subsequent  ulceration 
w.  33 
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through  the  cheek.  It  is  known  by  a  small  fistulous  opening  on  the 
cheek  from  which  saliva  dribbles,  especially  when  food  is  being 
taken.  Treatment. — Numerous  operations  have  been  proposed  and 
practised  for  this  somewhat  troublesome  condition. 

A  rapid  method  is  to  pass  a  probe-pointed  director  along  the 
duct  and,  so  guided,  to  lay  the  duct  open  into  the  mouth  well  beyond 
the  point  where  the  fistula  opens  on  to  the  cheek.  The  fistula  can 
be  forthwith  pared  and  sutured,  turning  the  mucous  membrane 
inwards  and  the  skin  outwards. 

Injuries  to  the  auricle. — The  auricle  may  be  lacerated,  even 
completely  torn  off,  but  readily  imites  on  being  sutured  in  position. 

Contusion  of  the  auricle  is  common  in  boxers  and  football  players, 
giving  rise  to  subcutaneous  hsematomas.  Hsematomas  of  the 
auricle  likewise  occur  in  the  insane  from  even  very  slight  injuries 
(see  Diseases  of  the  Ear). 

Punctiired.  wound  of  the  brain  through  the  orbit. — This  is 
an  accident  the  gravity  of  which  is  very  apt  to  be  overlooked  until 
septic  inflammation  of  the  brain  has  set  in,  when  it  is  too  late  to 
save  the  patient's  life.  A  punctured  wound  of  the  upper  eyelid 
may  so  close  together  again  that  it  appears  very  small,  and  owing 
to  the  mobility  of  the  skin  may  at  first  sight  seem  not  to  have 
penetrated  the  orbit.  Only  a  limited  extravasation  of  blood  may 
take  place  beneath  the  conjunctiva,  yet  in  such  cases  the  roof  of  the 
orbit  has  been  perforated,  and  septic  material  carried  into  the  frontal 
lobe.  The  accident  has  resulted  from  the  thrust  of  a  walking  stick, 
umbrella  or  knife,  from  running  against  a  pointed  object  in  the  dark, 
and  from  a  bullet.  Having  the  fatal  character  of  this  accident  in  view, 
the  patient  should  be  immediately  anaesthetised,  the  wound  in  the  eye- 
lid enlarged  and  carefully  examined  by  probing  for  a  foreign  body,  septic 
material  in  the  orbit,  or  for  fracture  of  the  orbital  plate.  Supposing 
the  latter  foiind,  the  eyelid  should  be  further  incised  horizontally, 
below  the  eyebrow,  the  eyeball  gently  depressed,  then  the  roof  of  the 
orbit  chipped  away.  If  the  dura  is  lacerated,  the  wound  should  be 
wiped  'out  with  an  antiseptic  and  the  cavity  plugged  with  gauze 
changed  daily,  or  a  drain-tube  inserted. 

For  other  injuries  of  the  eye  see  Diseases  of  the  Eye. 

Foreign  bodies  in  the  nose. — Peas,  beads,  buttons,  pebbles, 
and  the  like  are  sometimes  pushed  up  the  nose  by  children,  where 
they  sooner  or  later  give  rise  to  irritation  and  a  muco-purulent  and 
foetid  dischai'ge.  Indeed  the  presence  of  s\ich  a  discharge  from  one 
nostril  in  a  child  should  always  lead  the  surgeon  to  make  a  careful 
search,  if  necessary  under  an  anaesthetic,  for  a  foreign  body. 
If  allowed  to  remain,  foi-eign  bodies  become  encrusted  with 
earthy  salts,  forming  so-called  rhinoliths  or  nose-stones,  and 
may  set  up  inflammation  and  ulceration,  or  even  bone  disease. 
When  surrounded  by  inflammatory  granulation  tissue  they  may 
readily  be  mistaken  for  a  sarcoma.    The  use  of  a  probe  should, 
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however,  prevent  such  a  mistake.  The  foreign  body  can  generally 
be  removed  by  forceps,  curettes,  hooks,  or  snares  after  applying 
cocain.  If  in  a  restless  child,  chloroform  is  given,  the  mouth  gagged 
open,  and  the  finger  inserted  into  the  posterior  nares.  Then  the 
foreign  body  can  be  extracted  or  pushed  back  into  the  naso-pharynx 
without  danger  of  its  getting  into  the  larynx,  pus,  calcareous  debris 
or  necrosed  bone  being  at  the  same  time  taken  away 

Foreign  bodies  in  the  ear.— In  dealing  with  these  it  should 
be  borne  in  mind  that  the  middle  is  the  narrowest  part  of  the 
meatus,  and  that  they  may  be  readily  pushed  beyond  this,  so 
rendering  their  extraction   extremely  difficult.    They  should  be 
removed  by  syringing  with  tepid  water,  and  no  attempt  made  to 
extract  them  with  instruments  unless  their  nature  is  such  that 
the  warmth  and  moisture  of  the  part  may  cause  them  to  swell,  as 
is  the  case  with  peas.    Under  these  circumstances,  some  of  the 
various  aural  curettes  or  snares  devised  for  the  purpose  may  be 
used,  but  with  great  gentleness  and  aided  by  artificial  light,  the 
child,  if  unruly,  being  placed  under  an  anaesthetic.    If  a  rounded 
body,  as  a  bead,  does  not  come  away  on  syringing,  a  fine  hook  may 
be  tried.    The  irritation  of  a  foreign  body  or  the  incautious  use  of 
instruments  has  been  attended  by  perforation  of  the  membrana 
tympani,  and  even  followed  by  fatal  intracranial  inflammation.  As 
a  caution,  it  may  be  mentioned  that  the  handle  of  the  malleus  has 
ere  now  been  mistaken  for  a  foreign  body  and  roughly  torn  out. 
In  any  case  of  difficulty,  the  meatus  should  be  exposed  by  an 
incision  in  the  fold  behind  the  auricle,  and  the  foreign  body  raised 
and  extracted  with  great  gentleness. 

Fractures  of  the  upper  jaw,  or  of  the  malar  bone,  with 
depression  of  the  zygomatic  arch,  are  occasionally  met  with  in 
severe  smashes  of  the  face.  They  are  often  impossible  to  rectify, 
and  considerable  deformity  frequently  remains.  Although  much 
comminution  may  occur,  necrosis,  in  consequence  of  the  great 
vascularity  of  these  parts,  rarely  results.  Walsham  succeeded  in 
raising  the  depressed  zygomatic  arch  by  introducing  an  elevator 
subcutaneously  beneath  it. 

Fracture  of  the  lower  jaw  is  nearly  always  due  to  severe  and 
direct  violence.  The  fracture  may  extend  through  any  portion  of 
the  bone,  but  commonly  occurs  a  little  to  one  or  other  side  of  the 
symphysis,  the  line  of  fracture  being  then  usually  vertical.  In  this 
situation,  and  indeed  whenever  the  fracture  involves  the  alveolar 
border,  the  muco-periosteum  of  the  gum  is  torn,  rendering  the 
fracture  compound.  It  unites,  however,  nearly  always  like  a  simple 
fracture.  Sepsis,  however,  may  occur,  when  foetid  pus  commonly 
escapes  into  the  mouth  and  may  set  up  septic  pneumonia. 
Occasionally  an  abscess  followed  by  a  sinus  may  point  externally, 
and  at  times  a  localised  necrosis  of  the  ends  of  the  inflamed 
fragments  ensues.    There  is  not,  as  a  rule,  much  displacement ;  but 
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when,  as  sometimes  happens,  there  is  a  fracture  on  both  sides  of 
the  symphysis,  the  central  portion  is  considerably  depressed  by  the 
action  of  the  genio-hyoid  and  digastric  muscles,  and  the  tongue 
falling  back  causes  dyspnoea.  When  the  lino  of  fracture  extends 
through  the  angle  or  ramus,  the  fragments  are  held  in  apposition  by 
the  masseter  on  the  outer,  and  the  internal  pterygoid  on  the  inner 
side.  The  fracture  may  occasionally  pass  through  the  coronoid 
process  or  the  neck  of  the  condyle.  In  the  latter  situation  the 
displacement  is  peculiar,  the  condyle  on  the  injured  side  being 
drawn  forwards  and  inwards  by  the  external  pterygoid  muscle  of 
that  side,  while  the  rest  of  the  jaw  is  tilted  over  towards  the  injured 
side  by  the  action  of  the  opposite  external  pterygoid,  which  is  thus 
left  unopposed.  This  sign  is  of  some  importance  in  distinguishing 
such  a  fracture  from  a  unilateral  dislocation,  in  which  the  jaw  is 


drawn  over  to  the  side  opposite  the  dislocation  ;  or  the  lower  frag- 
ment may  penetrate  the  external  auditory  meatus,  with  rupture  of 
the  membrana  tympani,  or  even  fracture  of  the  base  of  the  skull. 
The  inferior  dental  nerve  is  seldom  torn,  since,  except  in  the  fracture 
near  the  symphysis,  there  is  not  as  a  rule  much  displacement  of  the 
fragments.  The  incisor  branch,  however,  may  be  divided  along  with 
the  inferior  dental  artery,  but  serious  haemorrhage  from  this  vessel 
is  the  exception.  Signs. — The  common  form  of  fracture  may  be 
readily  distinguished  by  pain  increased  on  moving  the  jaw,  dribbling 
of  blood-stained  saliva,  some  irregularity  in  the  line  of  the  teeth, 
unnatural  mobility  of  the  fragments,  crepitus,  and  a  rent  in  the 
mucous  membrane  over  the  fracture.  Fracture  through  the  angle 
may  be  detected  by  crepitus  and  by  slight  mobility  of  the  frag- 
ments on  firmly  grasping  the  ramus  and  body  of  the  jaw.  Fracture 
through  the  neck  may  be  known  by  the  peculiar  displacement  before 
alluded  to,  and  perhaps  by  crepitus  on  manipiilation.  Treatvmit. — 
The  parts  should  be  placed  in  apposition  and  kept  at  perfect  rest. 
This  can  usually  be  done  by  a  gutta-percha  splint  moulded  to  the 
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chin  (Fic^  194),  and  secured  by  a  four-tailed  bandage  (Fig.  197) 
All  movements  of  the  jaw  must  be  avoided,  the  patient  being  fed 
on  slops  introduced  either  behind  the  last  niolar  tooth  or  through 
any  space  left  available  by  the  loss  of  a  tooth.    The  mouth  should 
be  frequently  washed  out,  especially  after  feeding,  with  an  antiseptic 
lotion,  such  as  weak  permanganate  fluid,  to  prevent  sepsis.  In 
placing  the  parts  in  apposition  some  difiiculty  may  be  experienced 
in  consequence  of  a  displaced  tooth  having  slipped  between  the 
fragments.    If  the  parts  cannot  be  kept  in  place  by  the  simple 
spUnt  above  mentioned,  they  must  be  secured  either  by  drilling  the 
frao-ments  and  wiring  them  together,  or  by  making  a  model  and 
fittiuc  to  it  the  dental  splint  shown  in  the  accompanying  drawing 
(Fig°195)     The  splint  consists  of  a  wire  frame  fitted  round  the 
back  and  front  of  the  teeth,  and  further  secured  by  transverse 
wires  between  the  teeth.    One  of  the  so-called  interdental  splints 
may  at  times  be  found  necessary.    Acland's  splint  consists  of  two 
horseshoe-shaped  concave  metal  plates,  one  fitting  over  the  teeth 
in  the  mouth,  the  other  under  the  chin,  held  together  by  two  screw 
clamps.    Should  necrosis  occur,  the  dead  bone  should  be  removed 
when  loose,  the  sinuses  in  the  meantime  being  frequently  kept  syringed 
with  antiseptic  lotion.    Union  takes  place  in  four  or  five  weeks. 

Dislocation  of  the  lower  jaw.— This  accident  may  sometimes 
result  from  a  fall  or  blow  upon  the  chin  with  the  mouth  open,  but  ^ 
more  frequently  occurs  from  spasmodic  action  of   the  external 
pterygoid  muscles  during  yawning.    It  has  occasionally  happened 
in  extracting  a  tooth  or  tooth-fang.    When  both  condyles  are 
displaced  the  dislocation  is  said  to  be  bilateral ;  vihen  only  one  is 
displaced,   unilateral.    It  is  most  common  in  women,  in  young 
women  muscularly  weak  and  anssemic,  in  old  edentulous  women  in 
whom  atrophy  of  the  jaw  has  occurred.    Nature  of  displacement. — 
The  condyle  with  the  inter-articular  cartilage  is  drawn  over  the 
eminentia  articularis  into  the  zygomatic  fossa,  where  it  is  firmly 
held  by  the  contraction  of  the  internal  pterygoid,  masseter,  and 
temporal  muscles.    Signs. — The  mouth  is  widely  open  and  cannot 
be  closed  by  any  voluntary  effort  of  the  patient,  and  the  saliva 
constantly  dribbles  away.    In  bilateral  dislocation  the  symphysis 
remains  in  the  middle  line,  and  an  unnatural  hollow  is  felt  behind 
each  condyle.    If  the  dislocation  is  unilateral  the  symphysis  is 
carriqd  over  to  the  opposite  side,  and  the  hollow  is  felt  behind  only 
the  dislocated  condyle.    In  either  case  the  condyle  or  condyles  can 
be  seen  and  felt  in  the  abnormal  position.     Treatment. — The  indi- 
cations are  to  overcome  the  contracted  muscles,  and  so  allow  the 
displaced  condyle  or  condyles  to  be  drawn  by  the  temporal  and 
deep  fibres  of  the  masseter,  the  retractors  of  the  jaw,  over  the 
eminentia  articularis  into  their  sockets.     A  cork,  or  the  thumbs, 
wrapped  in  a  towel  to  avoid  being  bitten,  should  be  placed  between 
the  last  molar  teeth  of  the  upper  and  lower  jaw  on  each  side  to  act 
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as  a  fulcrum,  while  pressure  is  made  in  an  upward  direction  on  the 
symphysis  by  the  surgeon's  hands  on  the  principle  of  a  lever  of  the 
first  order  (Fig.  196).  Whilst  the  symphysis  is  thus  pushed  upwards 
the  condyle  is  drawn  downwards,  the  weight,  represented  by  the 
contracted  muscles,  being  gradually  overcome.  As  soon  as  the 
condyle  is  clear  of  the  eminentia  articularis  it  is  drawn  back  into 
its  place  with  a  snap  by  the  fibres  of  the  retractor  muscles.  At 
times,  in  consequence  it  would  appear  of  the  coronoid  process  being 
wedged  against  the  zygoma,  reduction  cannot  be  effected  in  this 
way.  Downward  and  backward  pressure  by  the  protected  thumbs 
on  the  coronoid  processes  will  then  generally  succeed.  A  four-tailed 
bandage  (Fig.  197)  should  be  worn  for  a 
fortnight  to  prevent  re-dislocation,  which 


Fig.  196. — Mechanism  of  reduction  of  a  difslocated  jaw.    f.  Cork  acting  as  fulcrum. 

The  dotted  lines  represent  the  masseter  and  temporal  muscles — the  weight  to  be 

overcome  by  the  hand  or  power. 
Fig.  197. — The  four-tailed  bandage  applied.    (Bryant's  Surgery.) 

The  term  subluxation  of  the  jaw  is  applied  to  a  slight  displace- 
ment of  the  inter-articular  cartilage  which  limits  movement,  also  to 
an  unnatural  slipping  forwards  of  the  inter-articular  cartilage  on  the 
eminentia  articularis  in  consequence  of  rupture  or  elongation  of  the 
ligaments.  The  latter  condition  is  most  frequently  met  with  in 
delicate  young  people.  The  condyle  catches,  and  the  mouth  cannot 
be  closed  for  a  second  or  two,  but  it  can  generally  be  replaced  by 
the  patient's  voluntary  efforts  with  a  distinct  snap.  Treatment. — 
If' counter-irritation  and  tonics  do  not  succeed  the  joint  may  be 
opened  and  the  cartilage  secured  in  position  by  sutures  or  removed. 


Wounds  of  the  neck. — These  are  punctured,  or  superficial,  or 
deep  incised  wounds. 

The  jmnctnrecl  and  superficial  wounds  are  chiefly  important  from 
injuring  arteries  and  veins,  and  have  been  treated  of  under  these 
headings. 
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Deep  vncised  tvounds  or  mt-throat. -They  are  rarely  accidental 
but  are  generally  inflicted  either  with  suicidal  or  homicidal  intent. 
Thev  may  be  situated  anywhere  between  the  lower  jaw  and  the 
sternum/especially  in  the  neighbourhood  of  the  thyroid  cartilage 
owino-  to  its  prominence.    One  or  more  gashes  may  be  present  with 
chippings  or  partial  fracture  of  the  cartilages  and  injuries  of  the 
laro-e  vessels,  or  the  incisions  may  go  down  to  the  spine  Lateral 
wounds  are  less  frequent  and  more  immediately  fatal,  since  they  divide 
the  carotid  artery  and  jugular  vein.    Posterior  wounds  are  the  rarest, 
but  a  suicide  has  succeeded  in  reaching  the  spinal  canal  between 
the  occiput  and  atlas  by  a  transverse  cut  with  a  razor.   The  characters 
of  the  wound  considered  alone  are  very  uncertam  gmdes  m  deter- 
mining the  origin,  whether  homicidal,  suicidal,  or  even  accidental 
(see  a  work  on  Forensic  Medicine).    Broadly  speaking,  the  wounds 
inflicted  may  be  compared  with  those  made  in  the  various  operations, 
pharyngotomy,  thyrotomy,  laryngotomy,  tracheotomy,  laryngectomy. 
Thus,  1.  When  the  wound  is  made  above  the  hyoid  bone  the  tongue 
may  'be  partly  severed,  and  the  muscles  that  depress  the  jaw  and 
elevate  the  hyoid  bone  divided  together  with  the  lingual  or  facial 
arteries  and  hypoglossal  nerve.    Such  a  wound  will  gape  widely,  and 
may  open  into  the  mouth,  the  food  and  saliva  then  escaping  freely 
through  it.    2.  When  the  wound  is  through  the  thyro-hyoid  mem- 
brane, the  most  common  situation,  the  pharynx  will  be  opened  and 
the  epiglottis,  aryepiglottidean  folds  or  arytenoid  cartilages,  the 
svrperior  thyroid  and  lingual  arteries,  and  the  superior  laryngeal 
nerve  may  be  cut  through.    The  wound  gapes  less  than  in  the 
preceding  situation,  but  allows  of  the  escape  of  food  and  saliva. 
There  is  usually  great  difficulty  in   swallowing.    3.  When  the 
wound  is  through  the  cartilages,  the  vocal  cords   and  one  or 
other  of  the  intrinsic  laryngeal  muscles  may  be  divided,  with  con- 
sequent loss  of  voice  ;  the  cartilages  themselves,  moreover,  may  be 
variously  displaced.    There  is  as  a  rule  but  little  htemorrhage. 
4.  When  the  wound  is  made  below  the  cricoid  cartilage,  the  depressor 
muscles  of  the  larynx,  the  inferior  or  superior  thyroid  artery,  and 
the  thyroid  and  anterior  jugular  veins  may  be  wovmded,  the  recur- 
rent nerve  divided,  paralysing  the  vocal  cord,  the  trachea  partly  or 
entirely  cut  across,  and  even  the  03Sophagus  implicated.    5.  The 
lai-ynx  has  even  been  cut  out. 

Wherever  the  wound  is  situated  the  carotid  arteries  owe  their 
escape  to  the  resistance  of  the  cartilages  of  the  larynx,  the  deep 
situation  of  the  carotids,  and  the  contraction  of  the  sterno-mastoid 
muscles.    The  sheath  or  outer  coat  may  be  just  nicked. 

Dangers. — The  immediate  dangers  are — 1.  Hoimon'hage.  When 
the  carotid  artery  or  jugular  vein  is  wounded  death  ia  genei-ally, 
though  not  invariably,  instantaneous ;  but  even  when  no  large 
vessel  is  implicated,  death  before  help  is  obtained  is  frequent  from 
heemorrhage  from  some  of   the  arteries   above   mentioned,  the 


520 


INJUllIES  OF  REGIONS. 


external  jugular  vein,  etc.  2.  Obstruction  to  respiration  in  conse- 
quence of  (a)  the  blood  entering  the  air-passages  in  larger 
quantities  than  the  patient  can  cough  up ;  {b)  the  lolling  back 
of  the  tongue  over  the  glottis  ;  (c)  the  displacement  of  the  carti- 
lages ;  (d)  the  separation  of  the  divided  portions  of  the  trachea. 
3.  Entrance  of  air  into  the  veins  is  also  an  occasional  danger.  The 
subsequent  dangers  are — 1.  CEdeinatous  laryngitis;  2.  Bronchitis 
and  broncho-pneumonia,  due  in  part  to  admission  of  cold  air  and  in 
part  to  sepsis  ;  3.  Septic  inflammation  of  the  loose  tissues  of  the 
neck  (cellulitis),  even  extending  to  the  mediastinum  or  pleura,  and 
perhaps  giving  rise  to  secondary  htemorrhage ;  4.  Septic  traumatic 
fever ;  5.  Surgical  emphysema  extending  from  the  neck  to  the 
trunk ;  and  still  later,  6.  Obstruction  of  the  air-passage  with 
increasing  dyspnoea  or  loss  of  voice  from  (a)  constriction  during 
cicatrisation,  or  (b)  formation  of  prominent  granulations  ;  and  7. 
CEsophageal  or  tracheal  fistula. 

Treatment. — The  haemorrhage  must  be  arrested ;  the  air-passages 
cleared  when  obstructed  with  blood,  by  suction  if  necessary  ;  and 
artificial  respiration  resorted  to  if  the  patient  has  already  ceased 
to  breathe.  Saline  solution  should  be  injected  into  the  rectum  or 
into  the  veins  if  the  heemorrhage  and  shock  are  severe.  If  the 
tongue  or  epiglottis  is  divided  it  must  be  fixed  by  sutures,  or  if 
a  portion  of  the  epiglottis  is  loose  it  may  be  cut  off.  The  wound 
is  rendered  as  aseptic  as  possible,  then  closed  with  sutures,  com- 
pletely as  far  as  regards  the  mucous  membrane,  cartilages,  and 
muscles.  A  fine  suture  through  the  sheath  or  outer  coat  of  the  carotid 
if  nicked  may  be  inserted.  The  skin  is  partly  drawn  together,  and 
the  wound  partly  filled  by  gauze,  including  especially  dependent 
pockets,  thus  avoiding  emphysema  and  septic  collections ;  the 
patient  is  propped  up  by  pillows  and  the  head  bent  forwards 
so  as  to  relax  tension.  The  cartilages  of  the  larynx,  if  displaced, 
may  be  brought  together  by  suture,  as  may  also  the  trachea,  if 
divided,  but  a  tracheotomy  tube  had  better  be  left  in  for  a  few  days 
between  the  stitches.  When  the  oesophagus  is  wounded  the  edges 
may  be  united  by  suturing  the  muscular  coat,  the  mucous  membrane 
being  turned  inwards,  and  the  patient  fed  by  a  tube  passed  through 
the  mouth  and  beyond  the  wound,  or  at  first  entirely  by  the  rectum. 
Tracheotomy  may  have  to  be  performed  if  respiration  is  embarrassed 
by  displacement  of  the  laryngeal  cartilages  or  by  oedema  of  the 
glottis.  When  the  air-passages  are  opened  the  precautions  de- 
scribed under  Tracheotomy  must  be  taken  to  prevent  lung-trouble. 
Suppuration  must  be  looked  for,  and  free  exit  given  to  pus  as  soon 
as  detected.  The  patient,  if  a  suicide,  should,  of  course,  be  carefully 
watched. 

Contusion  of  the  larynx  may  be  caused  by  blows  or  kicks 
or  by  manual  compression  as  in  garrotting.  St/mjitoms. — Pain, 
especially  on  handling,  localised  swelling  or  ecchymosis,  alteration 
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or  loss  of  voice,  and  slight  hsemoptysis  when  the  mucous  membrane 
is  lacerated.  Unless  there  is  much  bleeding  there  is  usually  no 
dyspnoea,  though  this  may  subsequently  be  present  should  spasm 
or  oedema  of  the  glottis  supervene.  Severe  compression  of  the 
larynx  is  said  at  times  to  have  been  instantly  fatal  from  spasm  of  the 
alottis.  The  treatment  should  be  directed  towards  allaying  pam 
and  preventing  inflammation.  Thus,  lint  soaked  in  an  iced  lead  and 
opium  lotion  or  an  ice-bag  may  be  applied  over  the  larynx,  and  all 
attempts  at  speaking  prohibited.  Should  signs  of  oedematous 
laryngitis  appear,  leeches,  followed  by  hot  fomentations,  may  be 
placed  over  the  thyroid  cartilage,  whilst  scarification  of  the  glottis, 
and  if  this  fails  and  suffocation  threatens,  intubation  of  the  larynx 
or  tracheotomy  must  be  performed. 

Subcutaneous  rupture  of  the  trachea  is  a  rare  accident,  but 
may  be  caused  by  any  violence  applied  to  the  neck.  It  is  attended 
by  emphysema  and  dyspnoea,  and  is  usually  rapidly  fatal.  An 
incision  should  be  made  in  the  middle  line  of  the  neck  and  an 
attempt  made  to  draw  the  lower  end  of  the  trachea  to  the  sur- 
face, and  to  pass  in  a  tracheotomy  tube,  or  to  unite  the  ends  by 
suture. 

Fracture  and  dislocation  of  the  hyoid  \ioxLQ.— Fracture 
may  be  produced  by  any  violence  applied  to  the  neck,  especially  a 
severe  grip.  The  line  of  fracture  is  usually  about  the  junction  of 
the  greater  cornu  with  the  body,  but  may  occur  in  any  situation. 
The  usual  signs  are  pain,  increased  on  handling,  on  turning  the 
head,  and  on  moving  the  tongue ;  dysphagia  or  inability  to  swallow ; 
hoarseness  or  aphonia;  a  sense  of  suffocation  on  proti-uding  the 
tongue ;  mobility  of  the  fragments  and  crepitus  ;  sometimes  cough 
and  dyspnoea ;  htemoptysis  when  there  is  laceration  of  the  nmcous 
membrane ;  and  occasionally,  later,  signs  of  oedema  of  the  glottis. 
Treatment. — The  fragments  should  be  replaced  by  the  forefinger 
passed  through  the  mouth,  whilst  the  fingers  of  the  other  hand 
manipulate  the  bone  externally,  a  gag  and  chloroform  being  usually 
necessary.  The  neck  must  then  be  kept  perfectly  quiet  between 
sand-bags  or  in  a  poroplastic  collar,  and  the  patient  fed  on  slops 
passed  Avell  to  the  back  of  the  tongue. 

What  has  been  described  as  dislocation  of  the  hyoid  bone  appeai-s 
rather  to  be  a  condition  of  the  parts  due  to  relaxation  of  the  liga- 
ments attaching  the  thyroid  cartilage  to  the  hyoid  bone,  especially 
in  tuberculous  patients. 

Fracture  of  the  cartilages  of  the  larynx.— The  fracture 
may  extend  through  either  the  thyroid  or  the  cricoid  cartilage,  or 
through  both.  The  thyroid  alone  is  most  usually  fractured.  Caii.se. 
— Direct  violence  applied  to  the  part,  such  as  a  blow  or  a  fall,  or 
compression  with  the  hand  as  in  garrotting.  The  usual  signs  are 
pain,  increased  on  speaking,  on  swallowing,  and  on  handling ; 
dyspnoea;  cough;  expectoration  of  frothy  blood,  and  later,  when 
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inflammation  has  come  on,  of  offensive  pus  ;  emphysema  when  the 
mucous  membrane  is  injured;  great  swelling  and  ecchymosis ;  and 
on  examination,  irregularity,  undue  prominence  or  flattening  of  the 
cartilages,  crepitus,  and  preternatural  mobility. 

The  danger  to  be  apprehended  is  obstruction  to  the  respiration  in 
consequence  of— 1,  displacement  of  a  portion  of  cartilage  across  the 
larynx ;  2,  spasm  of  the  glottis  from  irritation  of  the  fragments ; 
3,  entrance  of  blood  into  the  air-passages  ;  4,  swelling  from 
submucous  extravasation  of  blood ;  5,  oedematous  laryngitis ;  and 
6,  perichondral  abscess  and  necrosis  of  the  cartilage. 

Treatment. — If  the  parts  are  fairly  in  apposition  all  that  can  be 
done  is  to  steady  them  with  a  bandage  and  suitably-shaped  pads  of 
lint.  But  when  there  is  serious  displacement  with  perforation  of 
the  mucous  membrane,  as  evidenced  by  severe  dyspnoea  and  spitting 
of  blood,  tracheotomy  should  be  at  once  performed,  as  otherwise 
the  patient  runs  an  imminent  risk  of  sudden  suffocation.  An 
attempt  may  then  be  made,  with  the  hand  manipulating  the  carti- 
lage externally,  and  by  pushing  a  sponge  or  forceps  upwards  through 
the  tracheotomy  wound,  whilst  the  forefinger  of  the  other  hand  is  in 
the  pharynx,  to  rectify  the  displacement. 

Injwies  of  the  Pharynx  and  CEsopliagus  from  within. 

"Wounds  of  the  pharynx  are  not  infrequently  met  with  from 
falls  with  a  pipe,  stick,  or  pencil  in  the  mouth.  They  may  be 
attended  by  severe  htemorrhage  when  the  lateral  walls  of  the 
pharynx  are  punctured,  either  immediately,  or  on  removing  the 
inflicting  body,  or  later,  from  a  portion  of  the  stick  or  pipe  being 
broken  off  -and  remaining  as  a  foreign  body  in  the  wound  where 
it  has  caused  suppuration  and  ulceration  of  a  branch  or  the  main 
trunk  of  the  carotid  or  internal  jugular. 

Treatment. — Any  bleeding  vessel  seen  should  be  secured,  or 
failing  this,  pressure  must  be  made  with  a  stick  wrapped  round 
with  lint.  As  a  last  resource  the  common  or  external  carotid  or 
jugular  vein  must  be  tied.  Should  a  foreign  body  be  seen  in  the 
wound  it  should  not  be-  removed  till  preparations  have  been  made 
(as  for  tying  the  carotid)  to  efifectually  arrest  any  haemorrhage 
which  might  follow  its  extraction. 

Injuries  of  the  oesophagus  may  be  inflicted  in  attempts  to 
remove  a  foreign  body  or  to  pass  an  oesophagus  bougie  ;  or  its 
walls  may  be  perforated  by  a  fish-bone,  in  juggling  with  a  sword, 
or  may  occasionally  be  i-uptured  during  vomiting.  Fatal  haimor- 
rhage  from  the  aorta,  also  perforation  of  the  pericardium,  pleui-a, 
and  posterior  mediastinum,  followed  by  empyema  and  death,  have 
occasionally  resulted  from  such  injuries.  Treatment. — Where  a 
wound  is  suspected,  the  patient  should  at  first  be  fed  entirely  by 
the  rectum,  and  subsequently  given  only  fluids  in  small  quantities, 
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so  as  to  allow  the  wound  time  to  heal,  whilst  the  chest  is  frequently 

examined.  ,       ,  •     n       „  ,„ 

Burns  and  scalds.— Burns  of  the  pharynx  occasionally  occur 
from  the  inhalation  of  flame,  as  in  a  gas  explosion  or  from  the 
clothes  taking  fire;  scalds  are  more  common,  especially  among 
the  children  of  the  poor,  from  drinking  boiling  water  or  inhaling 
steam  from  the  spout  of  a  tea-kettle.    In  neither  of  these  injuries 
is  the  oesophagus  as  a  rule  involved.    In  the  case  of  burns  the 
flame  sometimes  appears  to  be  drawn  through  the  larynx  into  the 
trachea.    The  boiling  water  is  generally  ejected  from  the  mouth 
and  nose,  and  only  affects  the  entrance  of  the  larynx.    Both  burns 
and  scalds  owe  their  gravity  to  the  fact  that  they  are  frequently 
followed  by  cedematous  laryngitis.    The  scalded  and  white  appear- 
ance of  the  mucous  membrane  and  the  history  of  the  case  generally 
make  the  diagnosis  plain.    Treatment— The  patient  should  be 
placed  in  bed  in  a  warm  room  and  carefully  watched  for  signs  of 
^edematous  laryngitis.    Should  such  supervene,  the  swollen  mucous 
membrane  at  the  entrance  of  the  larynx  maybe  scarified;  but  it 
this  does  not  at  once  relieve,  an  O'Dwyer's  tube  should  be  placed 
in  the  glottis,  or  tracheotomy  performed.    In  the  slighter  cases  the 
application  of  a  hot  sponge  to  the  neck,  steam  inhalations,  lozenges 
of  morphine  and  ipecacuanha,  or  of  cocain,  also  the  administration 
of  small  doses  of  tincture  of  aconite  or  calomel,  may  be  tried.  ^ 

Charring  and  ulceration  from  drinking  corrosive  liquids, 
strong  acids,  or  alkalies,  are  not  uncommon.  The  eff"ects  vary 
according  as  such  liquids  are  taken  intentionally  or  accidentally. 
In  the  former  case,  the  larynx  usually  completely  escapes,  whilst 
the  mouth,  pharynx,  oesophagus,  and  stomach,  may  be  extensively 
injured.  In  the  latter  case,  the  fluid,  on  the  discovery  of  the 
mistake,  is  expelled  forcibly,  and  some  of  it  thereby  generally 
enters  the  larynx  and  nasal  cavities,  but  little  passes  down 
the  oesophagus.  Here,  as  in  burns  and  scalds,  the  chief  immediate 
danger  to  be  apprehended  is  cedematous  laryngitis  and  suff"ocation. 
For  an  account  of  the  immediate  eff"ects  that  may  follow  swallow- 
ing corrosive  fluids,  the  reader  is  referred  to  a  work  on  Forensic 
Medicine.  Should  the  patient  recover  from  the  immediate  dangers, 
he  may  subsequently  come  under  the  care  of  the  surgeon  for 
stricture  of  the  oesophagus  or  pylorus,  due  to  the  cicatrisation 
following  the  injury. 

Foreign  bodies  in  the  pharynx  and  oesophagus. — Fish- 
bones, coins,  tooth-plates,  and  portions  of  food  are  the  bodies 
most  commonly  impacted  in  the  pharynx  and  oesophagus.  The 
situations  at  which  they  may  become  arrested  vary  with  the 
nature  of  the  body.  Fish-bones,  pins  and  the  like  are  easily 
caught  in  the  loose  folds  about  the  tonsil  and  fauces,  or  may  be 
impacted  lengthwise  across  the  pharynx.  Larger  bodies,  as  tooth- 
plates,  or  coins,  commonly  become  lodged  about  the  cricoid  cartilage 
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(see  Fig.  198)  but  may  be  arrested  opposite  the  bifurcation  of  the 
trachea  or  at  the  cardiac  entrance  of  the  stomach.    Coins  pass  or 


Fid.  198. — Skiagram  of  a  lialfijenuy  iiiipaototl  at  the  conimencemeut  of  the  cesopbagus. 
(Taken  by  Dr.  Hugh  Walsham.) 
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.VP  arrested  according  to  the  size  and  the  age  of  the  patient:  a  half- 
"n^y  nay  St  kin  a^  child's  oesophagus,  a  half  crown  pass  through 
W  of  xn  xdult  If  not  removed,  they  may  either  become  loosened 
^^^^^^^^  b.  expelled  by  the  mouth  or  pass  into  the  stomach, 
ot  they  may  lead  to  perforation  and  implication  of  a  large  blood- 
ves  el  or  the  pericardium,  or  set  up  septic  inflammation  in  the 
Tosterior  mediastinum.  The  symptcrs  and  treatment  vary  according 
Tthe  nature  and'  size  of  the  foreign  body.  A  large  portion  of  meat 
arrested  over  the  entrance  of  the  larynx  will  give  "se  to  urgent 
symptoms  of  suffocation  (Fig.  201) ;  and  endeavours  should  be  made 


If 


Fia.  199.— Coin-catclier  and  sponge  probang. 

to  remove  it  instantly  by  the  finger  plunged  into  the  throat, 
this  fails,  laryngotomy  should  be  done  at  once,  and  artificial  respira- 
tion resorted  to  if  the  patient  has  already  ceased  to  breathe.  A 
fish-bone  or  pin  may  give  rise  to  a  pricking  sensation  with  difhcuity 
or  pain  on  swallowing,  and  the  patient  will  often  be  able  to  indicate 
the  position  where  it  has  lodged.  A  search  should  be  made  for  it  m 
the  mouth  and  throat,  aided  by  the  laryngoscopic  mirror  or  if  it 
cannot  be  thus  found,  by  the  x  rays  ;  but  it  must  not  be  forgotten 
that  the  symptoms  in  consequence  of  the  body  having  scratched 
the  mucous  membrane  may  persist  even  after  it  has  been  dissolved 


Fia.  200.— Expanding  horsehair  extractor. 

or  swallowed.  The  position  of  a  metallic  body  such  as  a  pin  or 
coin  can  be  very  accurately  made  out  by  the  aid  of  the  x  rays  (see 
Fig.  198).  In  the  oesophagus  a  foreign  body  has  been  seen  through 
a  straight  tube,  oesophagoscope,  the  patient  being  anaesthetised  and 
the  head  hanging  low.  If  in  the  tonsil  or  about  the  fauces,  it 
may  be  removed  with  forceps,  or  it  may  be  hooked  out  from 
the  upper  part  of  the  pharynx  by  the  finger-nail.  In  the  case  of 
any  adult  seized  with  dyspnoea  at  meal-times,  the  finger  should  be 
promptly  thrust  into  the  throat,  and  this  is  always  the  first  thing  to 
do  for  a  child,  for  besides  foreign  bodies,  sticky  mucus,  threatening 
suffocation,  has  been  hooked  out.    If  a  foreign  body  is  beyond  reach 


i 


526 


INJURIES  OF  REGIONS. 


of  the  finger,  au  attempt  must  be  made  to  extract  it  by  long  curved 
forceps  or  by  a  coin-catcher  (Fig.  199),  or  the  expanding  horsehair 
extractor  or  probang  (Fig.  200).  The  coin-catcher  is  a  most  useful 
insti-ument  for  the  removal  of  a  coin  impacted  in  the  upper  part 
of  the  ODsophagus.  It  is  passed  just  beyond  the  foreign  body, 
and  in  withdrawal  the  movable  ring  catches  the  body,  which  is 
then  pulled  up.  If,  after  a  thorough  trial,  guided  by  the  x  rays 
or  cesophagoscope,  with  the  patient  under  chloroform,  these 
means  fail,    pharyngotomy  must   be  performed,  and   the  body 


FiQ.  201. — A  portion  of  meat,  m,  firmly  impacted  in  the  entrance  of  the 
larynx.    (St.  Bartholomew's  Hospital  Museum.) 


removed  through  the  opening  in  the  neck.  When  situated  lower 
down  the  ossophagus,  and  it  cannot  be  extracted,  or  pushed  on  by 
gentle  means,  an  endeavour  must  be  made  to  extract  it  by  oesopha- 
gotomy  {vide  infra).  In  such  manipulations  the  greatest  care  must 
be  taken,  since  if  the  body  is  sharp  the  cesophagus  may  easily 
be  lacerated.  When  the  foreign  body  has  been  pushed  into  the 
stomach  purgatives  should  not  be  given,  but  the  patient  should  be  fed 
on  oatmeal  porridge,  brown  bread,  suet  pudding,  in  the  hope  that 
the  body,  if  angular,  may  become  surrounded  by  this  soft  material  and 
travel  through  the  intestines  without  injuring  them.  Should  it  be 
too  large  to  pass  the  pyloric  valve,  gastrotomy  is  required.  When 
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impacted  at  the  cardiac  end  of  the  stomach,  the  stomach  may  be 
opened,  the  cardiac  orifice  dilated,  and  the  foreign  body  removed  by 

forceps  or  by  the  hand.  ...      .  ^ 

Foreign  bodies  in  the  air  passages.— A  foreign  body  may 
become  lodged  in  the  larynx,  the  trachea,  or  in  one  of  the  bronchi. 

Foreign  bodies  in  the  larynx.— A  foreign  body  may  be  lodged 
above  below,  or  between  the  vocal  cords,  or  in  the  ventricles 
When  a  volnminous  body,  as  a  piece  of  meat,  becomes  impacted  at 
the  entrance  of  the  larynx,  it  may  block  up  the  passage,  causing 
instant  suffocation  (Fig.  201).  Smaller  bodies,  wherever  situated, 
may  also  cause  fatal  dyspnoea,  by  setting  up  reflex  spasm  of  the  muscles 
of  the  glottis  ;  though  in  some  cases  a  foreign  body,  such  as  a 
tooth-plate,  may  be  so  lodged  between  the  cords,  as  to  prevent  them 
closing.  A  foreign  body  in  the  ventricle 
may  cause  the  same  urgent  symptoms. 
At  other  times  the  foreign  body  may 
give  rise  to  severe,  but  not  fatal,  attacks 
of  dyspnoea  and  spasmodic  cough,  though 
if  not  removed,  inflammation  and  oedema 

will  probably  be  set  up,  and  the  patient 

ultimately  succumb.    If  it  cannot  be 

seen  by  the  aid  of  the  laryngoscope,  its 

exact  location  may  often  be  made  out 

by  the  x   rays.     Treatment. — Where 

the  symptoms  are  urgent  and  the  body 

cannot  be  removed  by  the  finger,  instant 

laryngotomy  should  be  performed.  But 

when  less  urgent  a  deliberate  attempt 

should  be  made  to  remove  it  by  means 

of  laryngeal  forceps  aided  by  the  laryn- 
goscope, preparation  having  been  made 

for  instant  tracheotomy  lest  sudden 

spasm  of  the  glottis  be  set  up  by  the  manipulation.  Sometimes, 
where  extraction  would  be  otherwise  impossible,  this  may  be  accom- 
plished by  cutting  the  body  in  two  by  the  use  of  the  laryngeal 
cutting-pliers.  These  means  having  failed,  an  external  operation 
must  be  undertaken.  Thus,  when  the  foreign  body  is  above  the 
cords,  it  may  be  removed  by  sub-hyoid  pharyngotomy  ;  when  between 
the  cords  or  in  one  of  the  ventricles  by  thyrotomj^ ;  when  below 
the  cords,  by  laryngo-tracheotomy  or  tracheotomy,  the  forceps  in  the 
last  instance  being  passed  up  through  the  wound  in  the  trachea. 

Foreifjn  bodies  in  the  trachea  and  h-onchi. — Small  objects  such 
as  coins,  buttons,  orange-pips,  and  fruit-stones,  arc  liable  to  be  drawn 
into  the  trachea  during  a  sudden  inspiration,  while  the  patient  is 
swallowing  or  is  holding  such  in  his  mouth.  The  accident  is  most 
common  in  children.  The  foreign  body  may  remain  free  or  become 
impacted  either  in  the  trachea  or  in  a  bronchus  (Fig.  202).    It  is 


Fig.  202, — Foreign  body  in  tlie 
riglit  bronchus.  The  trachea 
is  opened  from  the  front. 
(St.  Bartholomew's  Hospital 
Museum.) 
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usually  said  most  frequently  to  enter  the  right  bronchus,  that  being 
the  lai-gcr,  and  the  spur-like  projection  at  the  bifurcation  of  the 
trachea  directing  it  that  way  ;  but  the  left  is  the  more  direct  route, 
and  the  direction  it  takes  would  seem  to  depend  in  great  part  on  the 
shape  and  size  of  the  foreign  body.  Thus  an  elongated  body  as  the 
metal  cap  of  a  cedar  pencil  would  probably  enter  the  left,  a  rounded 
body,  as  a  coin,  the  right  bronchus.  The  symptoms  vary  somewhat, 
according  as  the  body  is  free  or  impacted,  light  or  heavy.  When 
it  is  free  and  light,  and  has  either  remained  in  the  trachea,  or,  as 
is  usually  the  case,  has  fallen  into  one  of  the  bronchi,  there  will  be 
sudden  and  paroxysmal  attacks  of  sufiFocative  cough  and  dyspnoea, 
in  consequence  of  the  foreign  body  being  driven  upwards  against 
the  glottis,  which  then  closes  spasmodically.  On  listening  over  the 
trachea  it  may  be  heard  to  strike  the  cords,  whilst  a  tracheal  rale 
may  sometimes  be  detected,  or,  as  it  passes  up  and  down,  a  whistling 
sound.  During  the  intervals  of  the  cough  and  dyspnoea,  whilst  the 
body  is  at  rest  in  the  bronchus,  as  is  also  the  case  when  it  is  per- 
manently impacted  in  it,  there  will  be  an  absence  of  the  breathing 
sounds  over  the  whole  or  part  of  the  lung  on  that  side,  according  as 
the  main  bronchus  or  one  of  the  secondary  bronchi  is  obstructed ; 
the  resonance,  however,  will  be  normal  or  dull  in  places,  according 
to  the  position  and  nature  of  the  foreign  body.  If  any  air  can  pass 
the  obstructing  body,  rhonchial  or  sibillant  sounds  may  be  heard, 
due  in  part  to  the  bronchitis  set  up  by  it.  Over  the  opposite  lung 
puerile  breathing  may  be  detected.  When  the  foreign  body  is  heavy 
and  of  a  rounded  shape,  it  may  act  as  a  ball-valve,  i.e.,  it  may  allow 
air  from  the  lung  to  be  forced  past  it  during  expiration,  but  then 
fall  back  into  a  narrower  part  of  the  bronchus,  and.  so  prevent  air 
entering  during  inspiration.  In  this  way  collapse  of  the  whole  or  part 
of  the  lung  may  be  brought  about.  By  the  x  rays  the  position  of 
the  foreign  body  may  sometimes  be  made  out.  If  the  foreign  body 
is  not  removed,  or  does  not  escape  spontaneously,  sudden  death  may 
occur  during  an  attack  of  spasmodic  dyspnoea  ;  or  it  may  set  up 
bronchitis,  pneumonia,  or  gangrene  or  abscess  of  the  lung.  At  other 
times  it  induces  more  chronic  changes,  such  as  phthisis,  or  it  may 
become  encysted  and  no  harm  follow.  In  rare  instances  it  may 
make  its  way  out  through  the  chest-walls  by  perforation  or  ulceration. 

Treatment.- — The  patient  should  be  inverted.  Before  doing  this, 
however,  everything  should  be  in  readiness  for  instant  tracheotomy, 
in  case  the  foreign  body  becomes  lodged  in  the  larnyx  and  gives  rise 
to  spasm  of  the  glottis.  Children  may  be  held  up  by  the  legs,  but 
for  adults  it  is  better  to  tie  them  to  a  table  that  can  be  tipped 
up.  Inversion  failing,  tracheotomy  should  be  performed,  as  the 
patient  is  in  danger  of  suiTocation  at  any  instant.  The  opening  in 
the  trachea  is  best  made  below  the  isthmus,  and  should  be  free ;  if 
the  foreign  body  be  not  expelled  at  once,  either  through  the  wound, 
or,  as  sometimes  happens,  through  the  mouth,  the  patierjt  may  be 
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again  inverted,  or  search  made  for  it  through  the  wound  with 
tracheal  forceps,  wire  variously  bent,  or  a  coin-catcher.  These 
means  failing,  the  tracheotomy  wound  must  be  kept  open  to  allow 
of  future  trials  being  made  should  the  foreign  body  not  be  expelled 
during  the  interval.  If  an  abscess  in  the  lung  forms  about  the 
foreigii  body,  it  must  be  opened  through  the  chest-wall,  when  possibly 
the  body  may  be  found  and  removed. 

Pharyngotomy  or  oesophagotomy  is  the  operation  of  opening 
the  lower  part  of  the  pharynx  or  upper  part  of  the  oesophagus  for 
the  purpose  of  removing  a  foreign  body.  As  the  oesophagus  inclines 
to  the  left,  the  operation  by  choice  is  done  on  that  side,  unless  the 
body  be  felt  distinctly  on  the  right  side.  Make  an  incision  about 
four  inches  long,  having  its  centre  opposite  the  cricoid  cartilage, 
parallel  to  the  sterno-mastoid,  over  the  interspace  between  the  great 
vessels  and  the  larynx.  Divide  the  platysma  and  deep  fascia  ;  draw 
the  sterno-mastoid  outwards,  and  the  sterno-hyoid  and  sterno-thyroid 
inwards  ;  and  divide  the  omo-hyoid  if  in  the  way.  Gently  draw  the 
larynx  and  trachea  across  the  middle  line  in  order  to  separate  them 
from  the  great  vessels  ;  and  then  open  the  pharynx  or  oesophagus, 
as  the  case  may  be,  by  cutting  on  the  foreign  body  if  felt,  or  on  the 
point  of  a  sound  passed  through  the  mouth  and  made  to  project  in 
the  wound  through  the  oesophagus  low  in  the  neck.  Avoid  injuring 
the  superior  and  inferior  thyroid  arteries  and  the  recurrent  laryngeal 
nerve.  If  the  foreign  body  is  situated  a  little  below  the  upper 
opening  of  the  thorax,  an  attempt  may  be  made  to  remove  it  by 
forceps  passed  into  the  oesophagus  through  the  wound.  The  incision 
in  the  oesophagus  should  be  united  by  sutures,  avoiding  the  mucous 
membrane.  The  external  wound  should  then  be  filled  with  iodoform 
gauze,  and  dressed  antiseptically.  The  patient  should  be  fed 
entirely  by  the  rectum  for  some  days  after  the  operation,  or  by 
a  tube  passed  down  the  oesophagus  and  retained  in  situ. 

Opening  the  oesophagus  in  the  posterior  mediastinum  has  been 
proposed  for  the  extraction  of  a  foreign  body  in  the  thoracic  portion 
of  the  tube,  by  cutting  vertically  through  the  third,  fourth,  and 
fifth  ribs  between  the  scapula  and  spine,  so  reaching  the  posterior 
mediastinum.    But  the  method  has  not  yet  been  a  success. 


INJURIES  OF  THE  CHEST. 

Injuries  of  the  Chest-walls. 

Contusions  may  be  produced  by  any  soi*t  of  violence  applied  to 
the  chest,  and  may  be  attended  with  laceration  or  rupture  of  the 
muscles,  or  with  extravasation  of  blood  into  the  tissues,  which, 
again,  may  be  followed  by  suppuration  and  abscess.  They  owe 
their  chief  importance,  however,  to  the  fact  that  tliey  may  bo  com- 
plicated by  serious  injury  to  the  contained  viscera,  such  as  contusion 
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or  laceration  of  the  pleura,  lung,  pericardium,  or  heart,  or  rupture  of  a 
large  vessel  in  the  mediastina.  In  some  cases  of  severe  contusion, 
in  which  death  has  occurred  immediately  or  soon  after  the  injury, 
without  any  lesion  being  found,  the  fatal  result  may  have  been  due 
to  direct  pressure  on  the  heart,  vagus,  or  sympathetic,  or  to  anaemia 
of  the  brain  following  upon  a  sudden  fall  of  blood-pressure. 

Constriction  or  crushing  of  the  chest  may  cause  suffusion 
of  the  head  and  neck,  which  are  swollen  and  of  a  bluish-black  colour, 
rendering  the  patients'  features  unrecognisable.  This  is  attributed 
to  over-distension  of  veins  and  capillaries  owing  to  the  absence  of 
valves  in  the  jugular  and  facial  veins.  The  prognosis  varies  with  the 
amount  of  injury  to  the  chest.  The  suffusion  may  gradually 
disappear. 

Fracture  of  the  ribs  is  a  very  common  accident.  Cause. — 
Generally  external  violence,  rarely  muscular  action.  1.  External 
violence  may  be — (a)  Direct,  such  as  the  kick  of  a  horse,  a  fall  upon 
the  edge  of  a  table,  etc.  The  fracture  then  occurs  at  the  seat  of 
injury,  the  fragments  being  driven  inwards,  occasionally  injiu-ing 
the  thoracic,  or  more  rarely,  the  abdominal  viscera,  especially  the 
liver  or  the  diaphragm ;  or  (6)  Indirect,  as  the  severe  compression 
of  the  chest  in  a  crowd.  The  fracture  then  generally  occurs  about 
the  angle  of  the  ribs,  their  most  convex  part,  and  several  bones 
are  usually  broken.  2.  Muscular  action. — The  ribs  are  sometimes 
broken  in  this  way  during  violent  coughing,  or  from  straining 
during  parturition. 

Complications. — Fractures  of  the  ribs  may  be  complicated  :  by  an 
external  wound ;  a  wound  of  the  pleura  and  lung,  or  pericardium 
and  heart ;  laceration  of  a  blood-vessel,  as  an  intercostal  artery  ; 
penetration  of  the  diaphragm ;  and  more  rarely  by  perforation  of 
the  peritoneum,  and  wound  of  the  liver  or  spleen.  Hence 
they  may  be  followed  by  emphysema,  pneumothorax,  haemothorax, 
heemoptysis,  hsemopericardium,  and  later  by  pleurisy,  pneumonia, 
pericarditis,  or  peritonitis. 

State  of  the  parts. — Fracture  of  the  ribs  is  more  common  in  the 
old  than  in  the  young,  on  account  of  the  loss  of  elasticity  as  age 
advances,  and  is  frequent  in  general  paralysis  and  in  the  insane. 
The  fracture  may  be  simple,  compound,  or  comminuted.  The 
middle  ribs  (fifth  to  eighth)  are  those  usually  affected;  the  first 
and  second  rib  being  protected  by  the  clavicle,  and  the  eleventh 
and  twelfth  being  movable,  are  not  often  broken.  Fracture  of 
the  upper  ribs  is  more  serious  than  fracture  of  the  lowei-,  as  the 
lung  is  more  liable  to  be  wounded. 

Signs. — Severe  stabbing  pain  is  felt  over  the  seat  of  fi-acture,  and 
is  increased  on  taking  a  deep  breath  or  on  coughing.  On  draw- 
ing the  finger  along  the  rib,  some  irregularity  may  be  detected. 
Crepitus  is  usually  felt  on  placing  the  hand  flat  over  the  fracture 
while  the  patient  breathes  deeply,  or  it  may  be  hea,rd  on  listening 
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with  tte  stethoscope.  When  several  ribs  are  broken  there  may 
be  a  distinct  depression  in  the  chest-walls.  Emphysema,  i.e.,  a 
crackling  sensation,  something  like  rubbing  the  hair  between  the 
fingers,  °may  at  times  be  felt  on  touching  the  part.  It  is  nearly 
always'  due  to  a  wound  of  the  lung,  the  air  being  drawn  into  the 
pleura  through  the  visceral  layer  during  inspiration,  and  forced 
through  the  wound  in  the  parietal  layer  into  the  subcutaneous 
tissue  during  expiration. 

Treatment.— The  patient  should  keep  his  bed ;  there  is  so  much 
less  pain.  In  an  ordinary  case  the  injured  side  should  be 
strapped  with  strips  of  adhesive  plaster,  so  as  to  control  the  respira- 
tion on  that  side,  and  thus  place  the  fractured  rib  as  much  as 
possible  at  rest.  -A  broad  bandage  in  addition  applied  round  the 
chest  often  gives  rehef.  When  several  ribs  are  broken,  a  shield 
of  gutta-percha  may  be  moulded  to  the  chest-walls  and  strapped  on. 
Union  occurs  by  ensheathing  callus  in  three  or  four  weeks. 

Fracture  of  the  costal  cartilages  and  separation  of  the 
cartilages  from  the  ribs  or  sternum  is  sometimes  met  with. 
Union  occurs  by  bone  in  each  case.  The  symptoms  and  treatment 
are  the  same  as  in  fractured  ribs. 

Fracture  of  the  sternum  is  rare.  It  may  be  accompanied 
by  fracture  of  the  ribs  or  costal  cartilages,  separation  of  the  ribs 
from  their  cartilages,  and  sometimes  by  fracture  of  the  spine. 
Causes. — Direct  violence;  indirect  violence  in  consequence  of  a 
forcible  bend  of  the  body  either  backwards  or  forwards,  in 
fracture  of  the  spine ;  very  rarely  muscular  action,  as  during 
parturition. 

State  of  the  parts. — The  line  of  fracture  generally  runs  through 
the  gladiolus,  and  may  be  transverse,  oblique,  or  longitudinal,  the 
lower  fragment  usually  projecting  in  front  of  the  upper  ;  but  at 
times  the  gladiolus  is  separated  from  the  manubrium,  a  condition 
sometimes  spoken  of  as  dislocation  of  the  sternum.  The  chief  sig7is 
are  pain,  increased  on  deep  inspiration  and  coughing,  irregularity 
and  crepitus  at  the  seat  of  fracture,  emphysema  if  the  lung  is 
wounded,  and  severe  dyspnoea  if  the  upper  fragment  compresses 
the  trachea.  The  fracture  may  be  complicated  by  injury  of  any  of 
the  thoracic  viscera,  or  by  hsemorrhage  or  suppuration  in  the 
anterior  mediastinum,  and  later  by  aneurysm  of  the  aortic  arch. 
Treatment. — Retraction  of  the  head  and  shoulders  will  remedy  the 
displacement ;  then  rest  on  the  back,  and  the  application  of  a 
bandage,  if  it  can  be  borne,  round  the  chest,  or  simple  strapping  as 
in  fracture  of  the  ribs. 

Wounds  of  the  chest-walls  may  be  divided  into  the  pene- 
trating and  non-penetrating.  The  non-penetrating  are  of  no  serious 
consequence,  and  may  be  treated  like  womids  in  other  situations. 
The  penetrating  are  those  that  pass  through  the  parictes  into  the 
pleura,  pericardium,  or  mediastinum,  and  may  be  complicated  by  a 
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wound  of  the  hmg,  the  heart,  a  large  blood-vessel,  an  intercostal 
artery,  or  the  internal  mammary  artery.  They  are  produced  by 
bullets  and  by  stabs.  When  the  wound  is  small,  and  there  are  no 
signs  of  injury  to  the  thoracic  viscera,  it  is  not  always  possible  to 
determine  whether  it  has  penetrated  the  chest-wall ;  although  the 
direction  and  situation  of  the  wound,  and  an  account  of  the  way  in 
which  it  was  inflicted,  may  point  to  its  having  done  so.  Under  these 
circumstances,  the  skin  around  the  wound  should  be  rendered  aseptic, 
and  the  hands  having  been  purified,  a  finger  should  be  cautiously 
passed  into  the  wound,  which  may  be  enlarged  if  necessary,  and  any 
loose  fragments  of  a  fractured  rib,  portions  of  clothing  or  other 
foreign  body  if  felt  removed.  If  the  chest  is  found  to  be  perforated, 
the  case  should  be  treated  according  to  the  nature  of  the  injury 
(see  Injivries  of  the  Contents  of  the  Chest).  If  perforation  has  not 
occurred,  the  treatment  will  be  that  of  other  wounds. 


Injuries  of  the  Contents  of  the  Chest. 

These  may  be  divided  into  injuries  of  the — 1,  pleura  and  lung  ; 
2,  pericardium  and  heart ;  and  3,  large  blood-vessels. 

1.  Injuries  of  the  pleura  and  lung. — Contusion  of  the  lung 
without  an  external  wound  may  be  produced  by  a  severe  crush  of 
or  blow  upon  the  chest,  and  is  not  infrequent  in  fracture  of  the 
ribs.  The  visceral  layer  of  the  pleura  may  or  may  not  be  lacerated. 
It  is  attended  with  some  shock,  severe  pain,  paroxysmal  dyspnoea, 
cough,  and  slight  hsemoptysis,  followed  in  a  few  days  by  localised 
dulness,  crepitation,  and  expectoration  of  rusty  sputa.  If  the 
visceral  layer  of  the  pleura  is  lacerated,  blood  and  air  may  escape 
into  the  pleural  cavity,  and  there  will  then  be,  in  addition  to  the 
above,  signs  of  hajmo-pneumothorax.  The  patient  usually  recovers 
in  a  few  days,  but  pneumonia,  pleurisy,  or  even  abscess  or  gangrene 
of  the  lung  occasionally  ensues. 

Wounds  of  the  pleura  and  lung  may  be  produced  by  the  frag- 
ments of  a  broken  rib,  or  by  a  stab  or  gunshot.  When  attended 
with  a  penetrating  wound  of  the  chest  they  are  very  serious.  The 
pleura  alone  may  be  wounded,  but  more  often  the  lung  is  injured 
at  the  same  time.  Signs. — No  single  symptom  is  sufficient  to 
make  it  certain  that  the  lung  has  been  wounded ;  but  where  several 
of  the  following  are  present,  the  diagnosis  becomes  fairly  certain. 
Thus,  there  may  be  marked  shock,  severe  pain,  abdominal  breathing, 
and  cough  with  expectoration  of  frothy  blood-stained  mucus,  or 
even  of  pure  blood.  If  there  is  an  external  wound,  there  will  be 
escape  of  air  intimately  mixed  with  blood,  and  accompanied  by  a 
peculiar  hissing  noise  (hcvmatopnoea) ;  or  if  there  is  no  external 
wovmd,  emphysema  in  the  region  of  the  fractured  rib.  When  the 
pleural  cavity  alone  is  injured,  a  rare  accident,  the  signs  are  similar ; 
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but  no  blood  is  coughed  up,  and  though  air  may  escape  from  the 
external  wound  if  there  be  one,  it  is  not  churned  nito  a  fine  froth 
with  the  blood,  as  it  does  not  come  from  the  lung,  but  is  simply 
drawn  in  and  out  of  the  pleura  through  the  wound  m  the  parietes 
durinc  inspiration  and  expiration.    Comp^tca^ioris.— Hsemothorax 
pneumothorax,  emphysema,  hemorrhage,  and  later  pleurisy  and 
pneumonia  (see  GorapUcations  of  InjuT^es  of  Chest).     Treatment - 
Absolute  rest,  ice  to  suck,  opium  to  subdue  pam,  closure  of  the 
wound  with  insertion  of  a  drain  tube  and  antiseptic  dressings,  with 
such  treatment  as  is  appropriate  for  the  complications  that  may 
be  present  (see  below).    If  the  wound  is  large  and  the  bleedmg 
from  the  lung  continues,  the  lung  may  be  seized  and  the  hemorrhage 
stopped  by  ligature  or  by  pneumopexy,  i.e.  by  fixing  the  lung  m  the 

^™9^^Injtiries  of  the  heart  and  pericardium.— CojiiMsiows, 
wounds,  and  rupture  of  the  pericardmm  may  at  times  be  produced 
by  a  severe  crush  of  the  chest-walls ;  but  are  more  often  due  to 
the  penetration  of  a  fragment  of  a  broken  rib,  or  to  a  stab  or  gun- 
shot In  the  last  two  instances  the  heart  is  generally  also  involved, 
^i^^s. —Severe  shock,  haemorrhage,  the  position  and  direction  of 
the  wound,  and  subsequently  symptoms  of  pericarditis.  The 
prognosis  is  always  very  serious,  death  usually  occurring  either 
from  the  effused  blood  impeding  the  heart's  action,  or  from  peri- 
carditis. The  treatment  consists  in  absolute  rest,  the  local  applica- 
tion of  cold,  and  if  inflammation  threatens,,  of  leeches.  Should  the 
heart's  action  become  seriously  impeded  by  effused  blood,  serum, 
or  pus,  aspiration  or  free  incision  and  drainage  is  required. 

WovMds  of  the  heart,  especially  when  they  penetrate  one  of  its 
cavities  and  particularly  an  auricle,  are  generally  instantaneously 
fatal  from  shock  or  hemorrhage.  Remarkable  exceptions,  how-" 
ever  occur,  and  patients  have  been  known  to  linger  for  a  few 
hours  or  a  few  days,  or  even  to  recover.  Signs. — When  not  at 
once  fatal,  a  wound  of  the  heart  is  attended  with  great  collapse, 
syncope,  a  fluttering  pulse,  and  dyspno3a,  and  later  with  symptoms 
of  pericarditis.  Recentiy  wounds  of  the  heart  have  been  sutnred 
with  success,  e.g.  in  thirteen  out  of  forty-two  cases,  after  enlarging 
the  wound  of  the  pericardium.  Therefore  this  should  always  be 
attempted. 

Rupture  of  the  heart,  though  rare,  occasionally  occurs  as  the  result 
of  great  external  violence  to  the  chest-walls,  or  of  some  sudden 
exertion  on  the  part  of  a  patient  suffering  from  disease  of  the  heart's 
substance.  Death  is  as  a  rule  almost  instantaneous.  The  treatment 
is  the  same  as  that  for  a  wound  of  the  pericardium. 

Foreign  bodies,  such  as  a  knitting  needle,  when  fixed  into  the 
heart  may  be  seen  to  move  with  the  heart.  The  foreign  body  should 
be  withdrawn  after  preparations  to  treat  for  a  wound  of  the  heart 
should  occasion  require. 
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3.  Wounds  of  the  large  blood-vessels,  as  the  aorta  or  vena 
cava,  are  almost  invariably  and  immediately  fatal,  and  require  no 
further  comment  here. 

Complications  of  Injuries  of  the  Chest. 

The  chief  complications  attending  injuries  of  the  chest  are  : — 
1,  external  hsemorrhage  ;  2,  haemoptysis ;  3,  heemothorax  ;  4,  pneu- 
mothorax ;  5,  emphysema ;  6,  prolapse  and  hernia  of  the  lung  ; 
7,  injuries  to  the  diaphragm  and  abdominal  viscera. 

1.  ilxternal  hsemorrhage  in  penetrating  wounds  of  the  chest- 
walls  may  come  from  : — (1),  an  intercostal  artery  or  the  internal 
mammary  artery ;  (2),  a  wound  of  the  lung  ;  or  (3),  a  wound  of 
the  liver  or  spleen  through  the  diaphragm.     Htemorrhage  from  an 

intercostal  or  the  internal  mammary 
artery,  though  it  may  generally  be 
known  by  the  arterial  blood  escaping 
in  jets,  is  sometimes  difficult  to  distin- 
guish from  hsemorrhage  from  the 
lung.  Treatment.  —  An  intercostal 
artery  should,  if  possible,  be  tied ; 
otherwise  pressure-forceps  may  be  left 
on,  or  the  artery  with  the  periosteum 
may  be  separated  from  the  lower  half 
of  the  rib  and  then  tied,  and  to  give 
Fig.  203. — Method  of  compressing  room  for  this,  a  portion  of  the  rib 
a  wounded  intercostal  artery,  may  be  excised.  Where  assistance  is 
A.  Ai-tery.  l.  Sheet  of  lint.  /j-ijii.  j.  <•  -i  j.  c 
K  R.  Ribs.  w.  Plug  Of  antiseptic  "^^^  ^1^^^^,  the  centre  of  a  sheet  of 
wool.  lint  (wrung  out  of  an  antiseptic  solu- 

tion) may  be  pushed  into  the  pleural 
cavity  and  the  hollow  stuffed  firmly  with  antiseptic  wool.  On 
drawing  on  the  lint  the  artery  will  be  compressed  against  the 
interior  of  the  chest-wall,  as  shown  in  the  accompanying  diagram 
(Fig.  203).  The  internal  mammary  in  the  four  upper  spaces  can  be 
easily  tied  ;  in  the  lower  spaces  a  portion  of  the  costal  cartilage  must 
be  first  cut  away. 

2.  Haemoptysis  may  be  due  to  a  bullet  causing  a  minute 
external  wound  or  to  a  stab,  through  which  wound  there  may  be 
some  external  hsemorrhage.  Frothy  blood  pours  out  from  the 
mouth  in  an  alarming  fashion,  but  if  not  quickly  fatal,  there  is  a 
good  prospect  of  spontaneous  cessation  and  recovery.  When  the 
bleeding  is  from  the  lung  the  patient  must  be  placed  at  perfect 
rest  on  the  injured  side,  and  should  suck  ice.  Internally,  lead  and 
opium,  gallic  acid,  tui-pentine,  hamamelis,  or  ergot  have  been  given,  but 
have  no  influence.  Some  recommend  the  closing  of  the  external  wound 
and  the  application  of  a  bandage  to  the  chest,  so  that  the  blood 
may  collect  in  the  pleura,  press  on  the  lung,  and  thus  stop  the 
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bleedino-  Others,  again,  have  tried  to  stop  the  ha>morrhage  by 
openinia  vein  and  bleeding  rapidly,  so  as  to  induce  ^syncope  and 
thrombosis  of  the  bleeding  vessel.  Rest  with  as  little  fluid  to  drink 
as  possible  is  the  best  method  of  treatment. 

3  Hemothorax,  or  hajmorrhage  into  the  pleura,  may  occui 
either  with  or  without  an  external  wound.  It  is,  perhaps,  most 
often  due  to  a  fragment  of  a  broken  rib  penetrating  the  lung  or 
wounding  an  intercostal  artery.  The  signs  are  those  of  internal 
haemorrhage  with  rapidly  extending  dulness  to  percussion,  absence 
of  breathing  sounds,  bulging  of  the  intercostal  spaces  and  mcreasing 
dyspnoea.  It  may  be  distinguished  from  pleurisy  and  pneumonia  by 
coming  on  immediately  after  the  injury,  and  by  the  absence  of  fever. 
Treatment.— ^"^mil^r  to  that  for  haemorrhage  from  a  woimded  lung 
Should  the  breathing  become  dangerously  embarrassed  the  blood 
must  be  drawn  off  with  the  aspirator.  Should  suppuration  occur 
the  chest  must  be  opened  and  freely  drained. 

4  Pneumothorax,  or  air  in  the  pleura,  is  generally  the  result 
of  a  wound  of  the  lung  by  a  fragment  of  a  broken  rib.  It  is  attended 
with  more  or  less  collapse  of  the  lung,  and  may  be  known  by  tym- 
panitic resonance,  absence  of  breathing  sounds,  or  amphoric  breathing, 
metallic  tinkling,  bulging  of  the  intercostal  spaces,  and  increasing 
dyspnoea  When  combined  with  hajmothorax  or  with  pleuritic 
effusion,  the  lower  part  of  the  chest  will  be  dull  to  percussion,  and  a 
splashing  sound  on  shaking  the  patient  {succussion)  may  be  heard. 
The  air  is  usually  absorbed  as  soon  as  the  wound  of  the 
lung  heals,  but  should  the  breathing  become  seriously  affected 
it  may  be  removed  with  the  aspirator,  or  allowed  to  escape  through 
a  cannula  left  in  the  chest  and  protected  by  an  antiseptic  gauze 
dressing. 

5.  Emphysema,  or  air  in  the  connective-tissue  spaces,  is  some- 
times called  surgical  emphysema  to  distinguish  it  from  the  medical 
affection  of  the  same  name  in  which  the  air  cells  of  the  lung  are 
dilated.    It  is  generally  due  to  a  crush  causing  a  wound  of  the  lung 
combined  with  a  laceration  of  the  parietal  and  visceral  layers  of  the 
pleura,  and  is  a  very  frequent  complication  of  fractured  ribs.  The 
air  either  escapes  into  the  pleura  at  each  inspiration,  and  thence 
during  expiration  is  forced  through  the  parietal  layer  into  the  sub- 
cutaneous connective  tissue,  or  it  passes,  if  there  are  adhesions 
between  the  two  layers  of  the  pleura,  directly  from  the  lung  into 
the  subcutaneous  tissue.    More  rarely  it  is  due  to  a  rupture '  of  the 
lung  without  injury  of  the  pleura,  the  air  then  escaping  at  the  root 
of  the  lung  into  the  posterior  mediastinum,  and  thence  into  the 
connective  tissue  of  the  neck  and  arms.     More  rarely  still  it  may 
occur  without  a  wound  of  the  lung,  or-  even  without  a  wound  of 
the  pleura,  e.g.,  during  labour.    Signs. — The  emphysema,  though 
usually  limited  to  the  seat  of  injury,  may  extend  somewhat  widely 
around  it,  and  in  rare  instances  has  spread  over  the  whole  body. 
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It  gives  rise  to  an  ill-defined  flattened  swelling  unattended  with 
signs  of  inflammation  and  unaltered  on  inspiration  and  expiration. 
On  pressing  on  the  swelling  a  peculiar  crackling  sensation  is 
experienced,  like  that  of  rubbing  the  hair  between  the  fingers. 
Treatment. — A  pad  and  bandage  is  all  that  is  usually  necessary,  but 
should  the  air  instead  of  becoming  absorbed  extend  so  widely  as  to 
interfere  with  respiration,  a  puncture  or  two  with  a  tenotome  must 
be  made  to  let  it  escape.  Extensive  sufl'usion  of  the  face,  and  ecchy- 
moses,  especially  of  the  conjunctiva,  are  due  to  the  venous  obstruction 
with  asphyxia  induced  by  the  crush. 

6.  Prolapse  and  hernia  of  the  lung. — Prolapse  of  the  lung 
occasionally  occurs  through  a  wound  in  the  chest-wall.  It  should 
be  returned  by  gentle  pressure,  the  wound  being  slightly  enlarged 
if  necessary,  aud  then  sutured  to  prevent  a  fresh  protrusion.  If 
the  prolapsed  portion  has  become  adherent  and  congested  it  may 
be  removed  by  the  knife  or  ligature,  taking  care  not  to  break  down 
the  adhesions  of  the  visceral  layer  of  the  pleura  to  the  chest-wall 
and  so  open  the  pleural  cavity.  If  lacerated  and  bleeding,  sutures 
should  be  inserted.  Hernia  of  the  lung,  or  pnevmocele,  is  some- 
times met  with  after  a  penetrating  wound  of  the  chest  has  cicatrised, 
or  even  when  there  has  been  no  wound  of  the  skin,  but  only 
rupture  of  an  intercostal  muscle  and  the  underlying  pleura.  It  has 
also  resulted  from  trumpet-blowing.  Its  most  common  situation  is 
in  the  fifth  or  sixth  intercostal  space,  but  it  has  been  met  with  at 
the  root  of  the  neck  after  injury  to  the  apex  of  the  pleura.  It 
forms  a  soft,  crepitant,  resonant,  rounded  swelling,  which  can  be 
made  smaller  by  pressure,  and  generally  becomes  more  prominent 
on  forced  expiration  or  coughing.  On  listening  over  it  a  harsh 
vesicular  murmur  is  heard.  The  treatment  consists  in  protecting 
it  with  a  properly-shaped  pad  or  leather  shield  moulded  to  the 
part. 

7.  Wound  of  the  diaphragm  and  abdominal  viscera.— A 
wound  on  the  right  side  of  the  chest  may  penetrate  the  liver  through 
the  diaphragm,  aud  is  known  by  the  dark  venous  blood  which  wells  up 
as  compared  with  the  bright  blood  from  the  chest-wall  and  the  bright 
frothy  blood  from  the  lung.  The  wound  in  the  chest-waU,  if  not 
sufiicient,  may  be  enlarged,  and  a  strip  of  iodoform  gauze  pushed 
through  the  diaphragm  into  the  liver,  which  afterwards  is  withdrawn 
a  little  on  each  day. 

On  the  left  side  the  left  lobe  of  the  liver  may  be  similarly  injured, 
or  the  spleen,  from  which  the  blood  is  less  dark,  or  the  stomach 
with  extravasation  of  its  contents,  or  a  portion  of  omentum  or 
intestine  may  prolapse.  Haemorrhage  is  arrested  by  plugging,  a 
wound  in  the  stomach  is  sewn  up  either  through  the  wound,  or  thro\igh 
an  incision  below  the  ribs,  prolapsed  omentum  is  ligatured  and 
cut  away.  After  washing  away  extravasated  blood  and  stomach 
contents,  the  diaphragm  may  be  sutured  and  a  strip  of  gauze 
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inserted  into  the  pleural  cavity,  or  the  strip  may  be  carried  through 
the  diaphragm  into  the  lesser  omental  cavity. 

For  an  account  of  such  complications  as  Pleurisy  and  Empyema, 
HmmopeHcarcUwn,  Suppurative  Pericarditis,  and  Mechastinal  Abscess, 
also  for  operations  on  the  chest,  see  Diseases  of  the  Chest. 

INJURIES  OF   THE  ABDOMEN. 

Contusions  and  ruptures  of  the  abdominal  wall,  when  due 
to  a  sharp  or  sudden  blow  or  a  severe  crush,  should  always  be  regarded 
as  serious,  as  they  may  be  comphcated  by  grave  mternal  mjuries. 
Thus,  the  peritoneum  may  be  lacerated,  one  of  the  viscera  ruptured, 
or  a 'large  blood-vessel  injured  and  blood  extravasated  into  the 
peritoneum  or  subperitoneal  tissue.  Among  the  minor  injuries  may  be 
mentioned  mpture  of  the  rectus  or  other  muscle  of  the  abdominal 
wall  accompanied  by  blood-effusion  {hcBmatoma)  and  possibly  followed 
by  suppuration  and  abscess.     Rupture  of  the  rectus  may  occur 
during  parturition,  gymnastic  exercises  such  as  vaulting,  or  whilst 
bowling  at  cricket,  also  during  tetanus  and  from  vomiting.  Even 
where  no  mjury  to  a  viscus  has  been  sustained,  a  contusion  of  the 
abdomen  is  nearly  always  attended  with  shock  which  may  be 
severe,  and  in  some  instances  has  been  fatal,  probably  from  injury 
to  the  solar  plexus.    The  signs  of  a  simple  contusion  are  pain, 
ecchymosis,  tenderness  and  swelling,  with  a  varying  amoimt  of 
shock.    A  ruptured  rectus  will  be  indicated  by  pain  on  putting  the 
muscle  into  action,  i.e.,  by  asking  the  patient  to  raise  himself  from 
the  recumbent  position  without  the  use  of  his  arms,  and  the 
presence  of  a  gap  and  later  of  a  swelling  from  the  effusion  of 
blood.    The  blood-tumour  will  be  known  by  its  sudden  occurrence, 
and  absence  of  signs  of  inflammation.    Treatment. — The  abdomen 
should  be  carefully  examined,  and  any  symptoms  that  may  point 
to  injury  of  a  viscus  carefully  weighed.    If  the  conclusion  is  come 
to  that  probably  no  serious  injury  has  been  sustained,  the  patient 
should  still  be  treated  cautiously,  since  it  is  impossible  at  first 
to  say  that  such  is  not  the  case.    Thus,  he  should  be  placed 
at  rest  in  bed,  fomentations  applied  to  the  abdomen  and  hot 
bottles  to  the  extremities,  and  small  doses  of  morphine  given  sub- 
cutaneously  if  there  is  much  pain ;  whilst  for  precaution's  sake  for 
the  first  twelve  or  twenty-four  hours  nothing  should  be  given 
by  the  mouth  or  only  small  quantities  of  fluids.    On  the  other 
hand,  if  the  balance  of  evidence  is  in  favour  of  some  serious  lesion 
being  present,  it  is  better  to  make  an  exploratory  incision  than  to 
wait  till  peritonitis  has  been  set  up,  when  any  interference  will 
perhaps  be  too  late.    Where  there  is  rupture  of  the  rectus  the 
parts  should  be  approximated  as  much  as  possible  by  position.    If  a 
blood-tumour  forms,  cold  should  be  applied,  but  it  should  on  no 
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account  be  opened  unless  suppm-ation  occurs,  as  the  blood  will 
nearly  always  in  time  be  absorbed. 

Laceration  of  the  parietal  peritoneum  may  occur  from  a  blow 
or  crush  of  the  abdomen  without  injury  of  the  viscera,  and  may  be 
complicated  when  a  large  vessel  has  been  ruptured  by  extravasation 
of  blood  into  the  peritoneal  cavity  or  sub-peritoneal  tissue.  There 
'are  no  special  signs  of  this  injury;  if  pain  and  later  on  weak- 
ness of  the  abdominal  wall  threaten  a  ventral  hernia,  he  will 
require  a  belt. 

Suppuration  and  abscess  of  the  abdominal  walls  may  follow 
on  any  injury,  or  may  be  due  to  the  breaking  down  of  a  blood- 
tumour,  extravasation  of  urine,  etc.,  with  injury  of  the  bones  forming 
the  walls  of  the  abdomen  or  pelvis.  The  suppuration  may  be  acute 
or  chronic,  superficial  or  deep.  When  deep  it  is  very  apt  to  be 
diffuse,  and  extend  along  the  muscular  planes  or  between  the 
peritoneum  and  transversalis.  When  superficial,  except  as  the 
result  of  extravasation  of  urine,  it  is  generally  circumscribed  and 
often  confined  to  the  sheath  of  the  rectus.  Signs. — The  acute  form 
is  attended  with  the  general  aiad  local  symptoms  of  inflammation, 
followed  by  those  of  suppuration,  and  subsequently,  by  the  signs 
of  an  abscess.  In  the  chronic  form  there  will  probably  be  no  con- 
stitutional signs  ;  but  a  localised  swelling,  either  superficial  or  deep, 
will  generally  be  present  in  which  fluctuation  may  be  detected. 
Treatment. — Early  and  free  evacuation  of  the  pus. 

Rupture  of  the  viscera. — The  rupture  of  an  abdominal  viscus 
is  always  a  most  serious  accident,  and  one  which  is  generally 
fatal,  if  not  actively  treated. 

Cause. — A  severe  crush  of  the  abdomen,  as  between  the  buffers 
of  railway  cars ;  or  a  kick  or  blow,  or  the  passage  of  a  wheel 
over  the  abdomen.  But  quite  a  slight  abdominal  contusion  may  be 
enough. 

Pathology.  — ^Any  of  the  viscera,  including  even  the  pancreas,  may 
be  ruptured  ;  but  the  liver,  spleen,  intestines,  kidneys,  and  bladder 
are  those  most  frequently  injured.  In  rupture  of  the  liver  or  spleen 
severe  hsemorrhage  into  the  peritoneal  cavity,  followed  by  peritonitis, 
ensues.  In  rupture  of  the  stomach,  gall-bladder,  or  intestines  their 
contents  escape  into  the  peritoneal  cavity,  setting  up  rapidly-fatal 
peritonitis.  The  more  immediate  danger  is  death  from  shock. 
Rupture  of  the  intestine  usually  occurs  where  the  duodenum  joins 
the  jejunum  in  front  of  the  vertebral  column.  The  large  intestine 
is  rarely  injured  in  consequence  of  its  protected  position.  Rupture 
of  the  kidney  is  a  less  fatal  accident,  as  the  organ  lies  well  behind 
the  peritoneum ;  but  when  the  crush  is  severe  it  may  be  attended 
with  serious  haemorrhage  or  the  organ  may  be  completely  pulped, 
the  capsule  torn,  and  the  peritoneum  involved.  It  is  liable  to  be 
followed  by  perinephritic  abscess,  peritonitis,  or  cystitis  from  retained 
clots  and  nephritis  of  the  opposite  kidney  from  extension  of  the 
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septic  inflammation  up  the  ureter.  In  rupture  of  the  wreter  nnne 
is  extravasated  beliind  the  peritoneum.  For  rupture  of  the  bladdm; 
see  Injur  ies  of  Pelvis. 

•The  signs  of  a  ruptured  visous  are  often  obscure,  but  usually 
there  is  o-reat  shock,  extreme  collapse,  and  intense  localised  pam, 
to-ether  with  the  history  of  a  severe  injury  havmg  occurred. 
Beyond  a  surmise  that  one  of  the  viscera  has  been  mjured,  it  may 
be  quite  impossible  to  localise  the  mischief.    The  followmg  signs, 
however,  may  serve  to  indicate  the  probable  nature  of  the  lesion; 
thus— 1   In  rupture  of  the  liver  there  may  be  pain  in  the  right 
hypochondrium,  perhaps  a  fracture  of  the  ribs  over  the  liver, 
symptoms  of  internal  hemorrhage,  increase  of  the  hepatic  dulness 
in  consequence  of  blood-extravasation,  and  later,  peritonitis,  jaundice, 
and  very  occasionally  diabetes.    When  the  rupture  is  slight,  the 
injury  may  remain  unsuspected  and  the  patient  recover.    2.  In 
rupture  of  the  spleen  the  signs  are  similar,  save  that  the  pain  is 
referred  to  the  left  side,  and  there  may  be  increase  of  the  splenic 
dulness,  and  perhaps  fracture  of  the  ribs  in  that  region.    3.  Rupture 
of  the  stomach  is  attended  with  extreme  collapse,  intense  pam  m  the 
region  of  the  stomach,  free  gas  in  the  peritoneal  cavity  and  hence 
loss  of  liver-dulness,  and  if  not  rapidly  fatal,  with  vomiting  of  blood, 
followed  by  peritonitis.     4.  In  rupture  of  the  gall-bladder  there  is 
pain  in  the  region  of  the  liver,  followed  by  localised  or  general 
peritonitis,  with  bile  in  the  urine,  and,  if  the  patient  survive,  by 
distension  with  fluid  of  the  peritoneal  cavity  and  great  emaciation  ; 
on  puncture,  a  bile-stained  fluid  is  withdrawn.     5.  In  rupture  of  the 
intestines,  in  addition  to  the  collapse  and  intense  pain  radiating  over 
the  abdomen,  there  may  be  pain  on  pressure,  board-like  hardness 
and  rigidity  of  the  abdominal  parietes,  absence  of  abdominal  breath- 
ing, tympanites  with  loss  of  liver-dulness,  vomiting,  first  of  the 
contents  of  the  stomach,  then  of  bile,  and  perhaps  of  altered  blood  ; 
and  later  blood  in  the  stools ;  increased  tympanites  with  dulness  in 
the  flanks ;  and,  still  later,  peritonitis. 

Injury  to  the  kidney  and  ureter,  see  p.  567. 

Treatment. — Whatever  the  nature  of  the  injury,  laparotomy  should 
be  done,  and  an  attempt  made  to  stop  the  bleeding.  Subsequently 
the  patient  should  be  given  morphine  and  atropin  subcutaneously  if 
there  is  much  pain,  and  nothing  whatever  should  be  taken  by  the 
mouth  for  the  first  twelve  to  twenty-four  hours. 

Wounds  of  the  abdomen  may  be  divided  into  the  penetrating 
and  non-penetrating,  according  as  they  do  or  do  not  involve  the 
peritoneal  cavity.  Whilst  ascertaining  this  point,  tlie  strictest 
antiseptic  precautious  should  be  observed. 

Non-penetrating  wownds  should  be  treated  like  wounds  in  other 
situations,  especial  care,  however,  being  taken  to  establish  a  good 
drain,  as  should  they  extend  deeply  they  are  apt  to  be  complicated 
by  effusion  of  blood  or  suppuration  in  the  sub-peritoneal  tissue. 
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They  are  liable  to  be  followed  by  ventral  hernia  unless  carefully 
sutured. 

Penetrating  ivcmnds  are  such  as  involve  the  peritoneal  cavity. 
They  may  be  divided  into  the  following : — 1.  Simple  penetrating 
wounds  without  injury  or  protrusion  of  the  viscera.  2.  Penetrating 
wounds  with  injury,  but  without  protrusion  of  the  viscera.  3.  Pene- 
trating wounds  with  protrusion,  but  without  injury  of  the  viscera. 
4.  Penetrating  wounds  with  both  protrusion  and  injury  of  the  viscera. 

I.  Simple  penetrating  wounds  without  injury  or  pro- 
trusion of  the  viscera. — When  the  wound  is  large  there  will 
usually  be  no  difificulty  in  ascertaining  the  fact  that  the  viscera 
have  escaped  injury.  If,  however,  the  wound  is  very  small — a  mere 
puncture,  or  made  obliquely,  it  may  be  difficult  or  impossible  to  say 
whether  any  injury  to  the  viscera  has  been  done,  or,  indeed,  whether 
the  abdominal  cavity  has  been  penetrated.  In  such  a  case  it  was 
formerly  taught  that  the  wound  should  on  no  account  be  probed  for  the 
purpose  of  settling  the  point,  but  the  patient  treated  as  if  the  wound 
had  penetrated  but  had  not  injured  the  viscera.  If  all  antiseptic  pre- 
catitious  are  taken,  however,  it  is  safer  to  thoroughly  explore  the 
wound,  by  enlarging  it  if  necessary,  so  as  at  once  to  ascertain  whether  it 
has  penetrated  the  peritoneum,  and  whether  the  viscera  have  escaped 
injury,  and  not  to  wait  till  the  diagnosis  is  settled  by  the  onset  of 
peritonitis. 

Closure  of  a  wound  of  the  abdominal  wall. — At  the  present  time 
there  is  a  want  of  agreement  as  to  the  best  methods  of  uniting  the 
abdominal  wall.  An  endless  variety  of  modifications  have  been 
introduced.    Of  these  three  will  be  noted  here. 

1.  Deep  interrupted  suturing  {see  Fig.  72).- — Before  the  time  of  Sir 
Spencer  Wells  it  was  often  the  custom  to  omit  the  peritoneum,  so  that 
the  sutures  should  not  enter  the  peritoneal  cavity.  He  at  one  time  only 
included  skin  and  peritoneum,  which  is  quite  wrong,  for  the 
peritoneum  pouches  outwards,  and  a  hernia  will  certainly  follow  in 
the  scar.  The  suture  should  be  inserted  not  more  than  half  an 
inch  (1  cm.)  from  the  skin  margin.  It  should  take  in  at  least  half 
an  inch  (1-5  cm.)  of  all  the  muscular  and  aponeurotic  layers  of  the 
abdominal  wall,  and  just  the  edge  only  of  the  peritoneum,  which 
will  then  not  pouch  outwards,  between  the  muscles.  This  is  the 
most  rapid  method  of  closing  a  wound  provided  that  the  needles  are 
threaded  beforehand,  or  slotted  needles  used.  It  is  also  the  most 
resistant  to  tension  provided  that  thick  silk  or  silver  wire  sutures 
are  used.  Granted  that  the  sutures  are  aseptic,  the  chief  objection  is 
irritation  and  suppuration  produced  by  excessive  tension  and  crush- 
ing under  the  ligatures.  Some  assert  that  a  hernia  of  the  scar  is 
more  common ;  by  others  this  is  denied  if  the  suture  be  inserted 
so  that  the  peritoneum  does  not  pouch  outwards. 

2.  Suturing  in  two  stages. — The  peritoneum  is  seized  along  its 
edge  by  clamp  forceps,  and  quickly  united  by  a  coutinuoiis  suture 
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67)  or  if  there  is  too  much  strain  by  interrupted  sutures.  A 
p  ft  LL'^o  tendon  or  fine  silk  is  suitable.  Then  mterrupted 
sutires  are  Lerted  through  the  skin  and  aponeurosis,  which  when 
iCed  draw  the  cut  muscles  into  apposition  without  crushing, 
pf  Aap  t^^^^^^  the  best  method  of  uniting  a  wound  m  he  middle 
hne  It  does  not  take  much  longer  than  (1).  ensures  the  proper 
un  on  0  the  peritoneum,  avoids  crushing  the  muscles,  has  only  one 
row  of  buried  sutures,  and  that  in  the  peritoneum,  where  absorption 


row 

is  active. 


T Suture  in  three  stages  (see  Fig.  73).-It  should  be  employed 
for  most  wounds  except  those  in  the  middle  line.  Split  kangaroo 
teX  is  perhaps  the  best  buried  suture.  Contmuous  suturing  is 
by  far  the  most  rapid  procedure. 

^11   Penetrating  wounds  with  injury,  but  without  pro- 
trusion  of  the  vlscera.-When  the  wound  is  large,  and  the 
injured  viscus  can  be  seen,  the  nature  of  the  injury  will  probably  be 
obvious.    When,  however,  the  wound  is  small,  unless  there  be  an 
escape  externally  of  gas,  faeces,  bile,  urine,  or  the  contents  of  the 
stomach,  there  are  no  primary  signs,  with  the  exception  perhaps  of 
emphysema  about  the  wound,  absolutely  diagnostic  of  a  viscus  having 
been  injured.    Intense  pain  and  extreme  collapse,  if  Present  no 
doubt  point  to  such  an  injury  having  probably  occurred;  but  both 
pain  and  shock  are  so  variable  as  really  to  afford  little  guidance. 
Later  the  presence  of  free  gas  in  the  peritoneal  cavity  and  the  escape 
of  blood  from  the  anus  would  make  it  highly  probable  that  the 
intestine  had  been  wounded.    In  a  doubtful  case  of  wound  of  the 
intestine  the  rectum  may  be  inflated  with  air  by  a  Higginsons 
syringe.    If  the  gut  is  wounded  the  air  will  escape  through  the  rent 
into  the  peritoneum  and  thence  through  the  external  wound.  In 
a  doubtful  wound  of  the  stomach  this  viscus  may  be  inflated  by 
a  tube  passed  through  the  mouth.    The  tympanites  will  be  confined 
to  the  stomach  if  that  viscus  is  sound,  or  spread  to  the  rest  of  the 
abdomen  and  efi'ace  the  liver-dulness  if  it  is  injured.    Any  of  the 
viscera  may  be  implicated ;  but  wounds  of  the  liver,  gall-bladder, 
spleen,  and  stomach,  are  much  less  common  than  wounds  of  the 
intestine.    The  danger  to  be  apprehended  is  haemorrhage  in  the 
case  of  the  liver  or  spleen,  extravasation  in  the  case  of  a  hollow 
viscus,  and  in  all,  peritonitis.    The  amount  of  extravasation  will 
depend  upon  the  size  of  the  wound,  and  whether  the  viscus  was 
distended  or  empty  at  the  time  of  injury ;  when  the  wound  is  a 
mere  puncture,  there  may  be  none.     If  the  extravasation  is  but 
slight,  or  escapes  externally  through  the  wound  in  the  parietes, 
it  may  be  cut  off  from  the  general  peritoneal  cavity  by  a  local 
peritonitis,  and  the  patient  recover.    An  extensive  extravasation  is 
nearly  always  followed  by  diff"usG  septic  peritonitis,  which,  unless 
surgical  measures  are  undertaken,  will  certainly  prove  fatal  in  a 
few  days. 
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III.  Penetrating  wounds  with  protrusion  but  without 
injury  of  the  viscera. — The  protruding  viscus  is  nearly  always  a 
portion  of  intestine  or  omentum.  It  should  be  cleansed  with  some 
weak  antiseptic  lotion,  and  returned  by  gentle  uniform  pressure  into 
the  abdomen,  care  being  taken  not  to  force  it  between  the  peritoneum 
and  fascia  transversalis.  If  the  wound  of  the  parietes  is  too  small 
to  allow  the  viscus  to  be  returned  easily,  it  should  be  cautiously 
enlarged.  If  the  portion  of  intestine  is  only  congested  or  inflamed, 
it  may  still  be  replaced.  If  gangrenous,  however,  it  should  on 
no  account  be  returned,  but  the  gangrenous  portion  as  well  as  the 


Fig.  204. — Traumatic  hernia  following  a  punctured  wound  of  the  abdomen.  The 
wound  healed  by  first  intention,  but  four  days  after  the  injury  a  hernia  appeared 
at  its  site  and  was  reduced,  but  the  reduction  was  incomplete,  the  gut  having 
passed  between  the  skin  and  sheath  of  the  rectus  and  remained  nipped  at  the 
opening  through  the  sheath  of  the  rectus  ;  Ap.,  Aponeurosis  ;  Rect.,  rectus  muscle. 
(St.  Bartholomew's  Hospital  Museum.) 

adjacent  inflamed  bowel  excised  and  the  continuity  of  the  gut 
restored  by  one  of  the  methods  to  be  presently  described,  and 
then  replaced  in  the  abdomen.  In  exceptional  cases,  as  where  the 
patient  is  suff"ering  from  excessive  shock  and  is  almost  moribund, 
it  may  be  left  in  situ,  an  incision  made  into  it  and  a  Paul's  tube 
tied  in.  An  artificial  anus  is  thus  formed,  which  can  be  closed  when 
the  patient  can  undergo  the  operation.  A  congested  portion  of 
omenhim  should  be  transfixed  and  ligatured  with  thick  silk  so  as  not 
to  cut  through  the  thin-walled  vessels,  the  congested  portion  removed, 
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leaving  a  sufficient  frill  to  preveiit  the  ligature  slipping  and  the  stump 
returned  A  gangrenous  portion  should  be  cut  off  and  the  stump, 
which  is  probably  already  adherent,  separated  from  the  parietes, 
lifratured  at  a  healthy  spot,  the  diseased  part  cut  away,  and  the 
stump  returned.  Great  care  should  be  taken  if  the  wound  is  of  a 
punctured  character  to  ensure  the  closure  of  its  deeper  parts  lest 
a  hernia  subsequently  occur.  The  danger  of  this  is  well  illustrated 
in  Fio-.  204.  Thus,  if  necessary,  the  wound  should  be  sufficiently 
enlaro°ed  to  permit  of  the  peritoneum  being  accurately  united  by  a 
row  of  sutures,  the  muscles  and  aponeurosis  and  finally  the  skin 
being  then  united  as  in  Fig.  73. 

IV.  Penetrating  wounds  with  both  protrusion  and  injury 
of  the  viscera.— The  protruded  viscus  is  nearly  always  a  portion 
of  the  small  intestine,  or  a  small  knuckle  of  omentum.  The  wound 
in  the  intestine  or  stomach  should  be  united  by  suture  in  the  way 
described  at  p.  549,  and  the  viscus  then  replaced.  If  the  intestine 
is  completely  divided  it  may  be  united  by  one  of  the  methods 
to  be  presently  described,  and  returned ;  or  an  artificial  anus, 
under  some  circumstances,  may  be  made.  If  the  wound  is 
high  up  the  intestine  the  former  procedure  should  be  the  one  always 
adopted,  as  if  an  artificial  anus  high  up  is  made  the  patient  will  die 
of  inanition. 

Gunshot  wounds  of  the  abdomen. — In  former  days  surgeons 
did  not  as  a  rule  interfere  with  gunshot  injuries  of  the  abdomen 
unless  there  were  some  clear  indications,  such  as  signs  of  extrava- 
sation of  blood  or  visceral  contents,  or  a  relatively  large  wound  with 
prolapse.  Some  few  patients  recovered  after  more  or  less  disturbance, 
but  the  vast  majority  of  cases  in  which  the  bullet  had  really 
perforated  the  peritoneal  cavity  died.    In  view  of  this,  and  with  the 
improvements  in  abdominal  surgery,  the  experience  gained  from  the 
number  of  pistol  bullet  wounds  seen  in  civil  practice,  especially  in 
the  United  States,  has  led  to  the  general  adoption  of  operative 
measm-es  as  soon  as  possible  after  the  accident,  first  with  a  view  to 
exploration  and  discovery  of  the  extent  of  the  injury,  and  then  to 
repair  that  injury  when  found.    This  being  done  before  septic 
peritonitis  has  occurred  to  any  great  extent,  it  is  followed  by  success. 
In  the  vast  majority  of  cases  lesions,  especially  of  the  intestines,  by 
pistol  bullets,  are  found  which  could  not  possibly  heal  spontaneously. 
The  large  musket  bullet  of  low  velocity  used  in  the  warfare  of  the 
previous  centuries,  if  it  penetrated  the  abdomen  practically  always 
set  up  fatal  injuries,  the  patients  at  most  lingering  a  few  days  with 
septic  peritonitis,  and  but  exceptionally  surviving  owing  to  the  . 
formation  of  a  fistula.    The  medical  conditions  in  previous  wars 
excluded  any  possibility  of  successful  surgery.    With  the  intro- 
duction of   small  rifle  bullets  of  high  velocity  in   recent  wars, 
it  has  been  found  that  much  less  damage  is  done  to  the  abdominal 
contents.    Many  of  the  wounded  of  course  die  immediately,  or  very 
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quickly  from  shock  and  hajmorrhage ;  by  no  possibility  can  they 
be  saved.  Others  die  within  a  few  days,  but  a  remarkable  number 
recover  with  hardly  any  or  no  marked  symptoms  of  the  injury.  In 
spite,  however,  of  the  extraordinary  improvements  in  the  conditions 
under  which  surgery  was  carried  on  in  South  Africa,  as  well  as  in 
other  recent  wars,  it  cannot  be  said  that  any  approach  as  a  rule  to 
the  favourable  conditions  now  recognised  as  essential  in  civil  practice 
can  be  made.  It  is  not  generally  possible  to  opei-ate  under  suffi- 
ciently favourable  conditions  in  the  field,  and  the  transport  of  patients 
to  a  base  hospital,  where  the  appliances  regarded  as  necessary  in  civil 
practice  are  ready,  is  rarely  possible  in  time  or  can  be  borne  by  the 
patient.    Hence  expectant  treatment  becomes  the  rule  in  war. 

These  perforating  wounds  of  the  abdomen  caused  by  the  new 
rifle  bullets,  when  not  immediately  fatal  from  hsemorrhage  or 
shock,  are  under  expectant  treatment  followed  by  recoveiy  in  more 
than  60  per  cent,  of  the  wounded  brought  in  by  the  ambulances. 
To  explain  the  absence  of  septic  peritonitis  two  suggestions  offer 
themselves.  Sir  F.  Treves  in  operating  found  the  abdominal  con- 
tents shortly  after  the  injury  already  stuck  together  by  aseptic 
fibrinous  exudations  without  extravasation  of  intestinal  contents. 
The  minute  wounds  are  valvular,  and  there  is  no  extrusion  of 
mucous  membrane.  Mr.  Bowlby  concludes  that  in  the  cases  of 
recovery  after  the  bullet  has  traversed  the  abdominal  cavity  the 
small  intestines  escape  injury.  "As  far  as  we  are  aware,"  he  says, 
"  the  actual  proof  afforded  by  the  demonstration  of  a  wounded  small 
intestine  which  has  healed  is  wanting." 

Nevertheless,  in  the  few  cases  where  there  is  evidence  of  intra- 
peritoneal hsemorrhage  and  the  surgical  conditions  are  favourable,  an 
immediate  operation  for  the  arrest  of  hsemorrhage  has  been  fully 
justified,  both  by  the  injuries  discovered  and  the  subsequent 
recovery ;  whilst  among  those  under  expectant  treatment,  some  have 
died  after  a  few  days  from  secondary  heemorrhage  or  localised 
abscess,  or  have  been  with  difficulty  saved  by  a  secondary  operation. 
Hence,  subject  to  future  correction,  it  may  be  laid  down  : — 

1.  That  in  all  cases  of  pistol  bullet  wounds,  occurring  in  civil 
practice,  which  can  be  operated  upon  forthwith  under  favourable 
circumstances,  the  wound  should  be  immediately  explored,  and  being 
found  to  have  penetrated  the  peritoneal  cavity  the  examination 
should  be  continued,  when  extensive  perforation  of  the  intestines  with 
more  or  less  extravasation  of  contents,  hsemorrhage,  etc.,  will  in  the 
greater  number  of  patients  be  discovered. 

2.  That  in  all  perforating  wounds  by  small  rifle  bullets  of  high 
velocity  where  no  symptoms  of  a  marked  character  are  present,  an 
expectant  treatment  may  be  adopted  whenever  circumstances  are 
unfavourable  for  operation. 

3.  That  signs  of  intraperitoneal  hsemorrhage,  or  septic  pei'itonitis 
appearing,  the  only  chance  for  the  patient  is  an  operation. 
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4  Wounds  by  bullets  of  older  pattern,  sporting  bullets,  lacera- 
tions, and  contusions  from  shells,  etc.,  are  of  a  very  fatal  character 
in  \vhich  the  only  chance  for  the  survival  of  the  patient  is  an 

"T.ircatrptZting  any  features  of  doubt,  even  when  the 
wound  has  been  made  by  a  small  rifle  bullet  of  h^g^  veloci  y, 
granted  that  the  surgical  conditions  for  operatmg  and  for  the  after- 
freatment  of  the  patient  are  favourable,  an  immediate  operation  is 
a  safer  procedure  than  the  expectant  treatment. 

As  for  the  course  of  the  bullet  between  the  pomts  of  entry  and 
exit,  no  particular  direction  is  specially  harmful  or  the  reverse, 
for  even  if  the  exact  position  of  the  patient  at  the  moment  be 
ascertainable,  the  same  cannot  be  said  of  his  intestinal  coils, 
the  bullet  be  retained,  it  is  easily  shown  by  the  ^  rays,  but  its 
exact  position  is  more  difficult  to  locate,  and  the  locating  may  take 
too  much  time  for  an  acute  case,  although  useful  for  a  less  urgent 
one  (see  Foreign  Bodies  in  the  Abdominal  Cavity,  p.  5bf)). 

Peritonitis  foUowing  injury.— Peritonitis,  set  up  by  any  of  the 
iniuries  described,  may  either  remain  localised  to  the  neig-hbourhood 
of  the  wound  or  other  injury,  or  when  septic  become  diffused  over 
the  whole  peritoneal  cavity  and  terminate  fatally. 

The  localised  simple  peritonitis,  after  gluing  the  parts  together, 
and  thus  preventing  the  spread  of  the  inflammation,  subsides, 
but  if  septic  terminates  in  suppuration  and  the  formation  ot  a 
circumscribed  abscess,  which  may  burst  externally  or  into  the 
intestine,  or  into  the  general  peritoneal  cavity  then  setting  up 
diffuse  peritonitis.  The  septic  peritonitis  is  generally  due  to  :  1,  the 
septic  infection  entering  by  the  external  wound;  2,  the  septic 
material  extravasating  from  a  wounded  viscus  :  stomach,  intestines, 
gall  bladder,  urinary  bladder,  etc. ;  3,  infection  carried  in  at  the 
surgical  operation ;  4,  infection  entering  at  a  later  stage  through  an 
incompletely  closed  wound,  whether  the  external  one,  or  that  of  the 
injured  viscus. 

Pathology.— 'Y^hQ  intestines  at  first  red  and  congested  soon  become 
distended  with  gas,  and  their  surface,  at  first  sticky,  later  becomes 
coated  with  layers  of  yellowish-green  fibrin,  which  glues  adjacent 
coils  together,  whilst  at  other  spots  they  are  separated  by  the  sero- 
purulent  fluid  poured  out  from  their  inflamed  surface.    Later  the 
whole  peritoneal  cavity  becomes  filled  with  this  purulent  fluid  or 
pus,  in  which  masses  of  flocculent  fibrin  float.    The  most  dangerous 
form  of  infection  is  due  to  streptococci,  or  streptococci  mixed  with 
staphylococci.    In  addition  the  bacillus  coli  communis  often  appears 
to  be  at  work.    The  bacillus  coli  communis,  which  is  always  found 
in  the  intestine,  seems  able  to  escape  through  the  walls  of  the  gut 
and  infect  the  peritoneum  when  there  is  any  breach  or  other  alteration 
in  the  serous  coat.    The  diffuse  septic  peritonitis  practically  always 
terminates  fatally,  unless  surgical  measures  are  taken,  sometimes  in 
w.  35 
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a  few  hours,  usually  within  a  week  or  ten  days,  from  collapse  and  blood- 
poisoning  due  to  the  absorption  of  septic  products.  Should  recovery 
occur,  death  may  subsequently  ensue  from  intestinal  obstruction 
consequent  upon  the  gluing  together  of  the  intestines  or  the 
strangulation  of  a  loop  by  a  band  of  adhesion. 

Symptoms. — In  the  local  form  there  is  severe  pain  at  one  part  of 
the  abdomen,  increased  on  pressure,  on  deep  inspiration,  and  on 
coughing,  with  perhaps  vomiting,  and  a  slight  rise  of  temperature, 
followed,  should  an  abscess  form,  by  a  circumscribed  swelling, 
rigors,  and  fever.  In  the  diffuse  variety  the  pain,  which  at  first 
may  be  localised  to  the  seat  of  wound  or  injury,  or  referred  to  the 
umbilicus,  becomes  general  and  of  a  lancinating  chai-acter,  and  so 
increased  by  the  slightest  pressure  that  the  weight  of  the  bed- 
clothes in  a  severe  case  cannot  be  borne.  The  patient  lies  on  his 
back  with  his  legs  drawn  up  to  relax  the  abdominal  parietes,  his 
breathing  being  entirely  thoracic.  The  abdomen  is  at  first  hard 
owing  to  the  spasmodic  contraction  of  the  muscles,  but  soon  becomes 
distended  and  tympanitic  ;  the  paralysis  of  the  muscular  coat  of  the 
intestines  is  indicated  by  an  absence  of  peristalsis,  and  they  become 
inflated  with  gas.  Where  the  peritonitis  is  the  result  of  perforation 
the  free  gas  in  the  peritoneal  cavity  may  efface  completely  the  liver- 
dulness.  Later,  as  effusion  occurs,  the  abdomen  may  become  didl 
in  the  flanks.  The  general  symptoms  are  obstinate  vomiting,  usually 
constipation,  hiccough,  a  furred,  dry,  and  brown  tongue,  a  small, 
quick  (140  to  160),  and  wiry  pulse,  which  later  becomes  weak, 
very  rapid  and  compressible,  and  exhaustion  and  collapse.  The 
temperature  may  register  103°  or  104°,  but  it  generally  falls  as 
toxinaemia  sets  in  from  absorption  of  the  septic  products,  and 
may  be  subnormal  before  death ;  at  times  it  may  remain  little,  if 
at  all,  raised  throughout.  The  extremities  grow  cold,  the  face 
becomes  pinched  and  worn,  and  the  patient  dies. 

The  prevention  of  septic  peritonitis  turns  first  of  all  on  the 
diagnosis. 

Treatment. — 1.  A  local  simple  peritonitis  is  relieved  by  fomenta- 
tions, to  which  belladonna  or  opium  are  added,  or  turpentine  stupes ; 
occasionally  leeches  may  be  applied,  or  if  the  inflammation  be  sub- 
acute, blisters  or  counter-irritation  with  iodine.  The  bowels  should 
be  moved,  the  patient  kept  in  bed  until  all  pain  has  subsided,  and 
fed  carefully.  Signs  of  local  suppuration  indicate  immediate 
incision. 

2.  Qeneral  treatment  after  an  operation  for  injury  of  the 
abdominal  viscera. — The  patient  must  be  kept  absolutely  at  rest 
with  the  shoulders  slightly  raised,  so  that  should  any  septic  material 
escape  into  the  peritoneal  cavity  it  may  gravitate  downwards.  He 
should  be  moved  as  little  as  possible,  but  there  is  no  need  to  maintain 
the  dorsal  position ;  often  a  little  turn  to  one  side  or  the  other  may 
give  relief.    Generally  the  treatment  follows  the  directions  laid  down 
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on  p.  196.  Collapse  requires  that  nutrient  enemata,  with  5ss.  to  Bj. 
(1 5_.30  ccm.)  of  brandy,  be  given  immediately  after  the  operation.  A 
saline  infusion,  rectal,  subcutaneous  or  intravenous,  is  indicated  for 
hjemorrhao-e,  extreme  collapse,  and  also  when  there  is  general  septic 
peritonitis"  Not  only  should  it  be  given  during  or  immediately  after 
the  operation,  but  in  severe  cases  it  can  be  repeated,  as  also  may 
strychnine  injections,  with  great  advantage.  Thirst  may  be  relieved 
by  a  wet  pack,  i.e.,  the  patient's  arms  and  legs  are  wrapped  in  wet 
towels  covered  with  blankets,  by  which  means  the  skm  absorbs  much 
fluid  It  has  been  shown  by  experiment  that  an  intestinal  or  other 
intra-peritoneal  wound  which  has  been  united  gradually  becomes 
weaker  until  the  fifth  day,  after  which  it  gets  rapidly  firmer.  Hence 
a  movement  of  the  bowels  on  the  second  day  finds  the  mtestmes  still 
firmly  held  by  the  suture  or  button.  A  rectal  enema  is  generally  to 
be  preferred  to  an  aperient  by  the  mouth  in  extensive  wounds  of  the 
intestine.  It  should  be  given  on  the  second  day,  and  repeated  if 
necessary  until  passage  of  flatus  at  least  is  obtained,  but  there  is  no 
necessity  for  a  large  motion.  A  continuance  of  vomiting  beyond  that 
•caused  by  the  anesthetic  should  usually  be  treated  by  an  injection  of 
morphine,  i  gr.  (0-02  grm.),  and  atropin  gr.  (0-00065  grm.), 
after  each  attack.  If  it  be  kept  up  by  the  regurgitation  of  bile  or 
feeces  into  the  stomach,  the  patient  should  be  induced  to  drink 
all  at  once  a  pint  of  warm  water,  which  will  quickly  be  returned, 
and  the  stomach  by  this  means  washed  out  with  less  disturbance 
to  the  patient  than  the  passage  of  a  stomach  tube,  unless  he  has 
previously  been  accustomed  to  this  latter.  Nothing  should  be 
given  by  the  mouth  as  a  rule  except  hot  water  until  vomiting 
has  ceased,  the  strength  being  meanwhile  kept  up  by  nutrient 
enemata.  However,  sips  of  champagne  or  brandy  and  water 
every  fifteen  minutes  may  be  of  service.  Ice  or  ice-cold  water 
should  be  very  sparingly  given,  and  only  at  the  wish  of  the 
patient.  The  desires  of  the  patient  may  generally  serve  as  a 
gaide  as  to  the  feeding,  small  quantities  of  beef  essence,  milk  and 
water,  or  soda  and  milk,  often  half  a  cup  of  freshly-made  tea,  give 
great  satisfaction ;  sometimes  lumps  of  cold  jelly  can  be  kept 
down.  As  to  the  increase  of  food,  a  healthy  patient  recovering  rapidly 
will  often  do  much  better  if  hurried  on  to  a  solid  diet,  for  a  fluid  diet 
of  milk  only  produces  flatus  and  constipation.  On  the  other 
hand,  a  weak  patient  after  severe  peritonitis  and  adhesions,  etc.,  may 
require  to  be  checked,  the  appetite  going  beyond  the  digestive  powers. 

3.  Septic  peritonitis  having  supervened  after  an  injury,  the  only 
chance  for  the  patient  is  an  immediate  operation.  If  it  follow  after 
an  operation,  the  question  must  be  asked,  Is  it  due  to  anything 
which  has  been  left  undone  or  to  some  subsequent  accident  1  Usually 
after  operating  in  doubtful  cases  a  gauze  drain  or  glass  tube,  or 
both,  are  left  in  the  wound,  but  supposing  the  wound  to  have 
been  closed,  the  onset  of  septic  peritonitis  may  indicate  the  reopening 
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of  the  wound,  clearing  out  again  all  septic  material,  and  plugging  with 
gauze,  or  the  insertion  of  a  glass  tube  down  into  the  pelvic  pouch 
through  a  small  opening  in  the  hypogastrium.  The  rapid  distension 
of  the  bowels  with  continuous  vomiting  may  indicate  a  kink  or  other 
form  of  intestinal  obstruction,  to  relieve  which  the  wound  must  be 
reopened  at  once.  A  collection  of  gas  in  the  peritoneal  cavity  will 
point  to  a  wounded  coil  having  been  overlooked,  or  imperfectly  closed  ; 
free  fluid  in  the  peritoneal  cavity,  whether  pus,  urine,  bile,  or  blood, 
in  all  cases  requires  removal.  On  the  other  hand,  if  the  patient's 
symptoms  point  to  intestinal  paralysis  the  surgeon  will  usually 
refrain  from  disturbing  him  further,  unless  he  thinks  the  patient's 
strength  will  allow  of  an  extensive  resection  of  the  bowel.  A  failure 
to  improve,  with  a  rising  pulse,  dry,  brown  glazed  tongue,  shrunken, 
pinched,  earthy  look,  a  low  delirium,  refusal  of  food,  without  marked 
vomiting  except  after  food,  constipation,  but  no  pronounced  abdominal 
distension,  afford  no  particular  indication  for  further  operative 
measures,  and  aU  point  towards  a  fatal  termination. 

Treatment  of  abdominal  injuries. 

Expectant  treatment  is  entirely  one  of  rest,  both  of  the  body 
generally  and  of  the  abdominal  contents.  Hence  transportation 
after  the  accident  is  contraindicated.  A  patient  may  be  treated 
expectantly  at  his  home,  or  near  the  field  of  battle,  instead  of  being 
moved  to  a  civil  hospital,  or  transported  to  the  base.  Besides  the 
careful  nursing  to  avoid  movement,  there  is  the  feeding  by  rectum, 
or  very  cautiously  by  the  mouth,  the  judicious  use  of  morphine  and 
atropin  subcutaneously,  and  the  administration  of  turpentine  enemata 
to  prevent  tympanites. 

Operative  treatment. — The  first  necessity  may  be  the  relief  of 
shock  by  wrapping  up  the  patients  in  hot  blankets  and  giving 
brandy  ( i  ss.  to  Bj.)  per  rectum  with  a  nutrient  or  large  saline  enema. 
Or  subcutaneous  or  intravenous  saline  infusion  may  be  required 
in  severe  cases  of  shock  unless  with  hsemorrhage,  then  after  the 
bleeding  point  has  been  controlled.  Strychnine  injections  (dose, 
JL  gr. — I  m.  grm.)  may  be  exhibited  at  intervals  during  the 
operation,  but  the  total  administered  should  not  exceed  ^  gr. 
Sometimes  the  stomach  may  be  washed  out,  and  this  is  especially 
the  case  when  the  patient  is  vomiting  fsecal  material. 

A  further  preliminary  is  the  thorough  cleansing  of  the  skin  of  the 
abdomen.  Ether  should  be  the  main  anaesthetic ;  if  chloroform  be 
used,  it  is  necessary  to  have  some  ether  at  hand  should  the  patient 
faint.  1,  First  the  wound  in  the  abdominal  wall  is  wiped  out  with 
a  strong  antiseptic,  and  explored  to  ensure  that  it  has  penetrated. 
2.  Penetration  being  confirmed,  the  wound  in  the  parietes  is 
enlarged  so  as  to  give  room  for  thorough  examination  of  the 
abdominal  cavity.    The  apparent  region  of  the  injury  is  in  the  first 
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place  shut  off  from  the  uninjured  remainder  by  sponges  or  gauze 
Lds  Next  the  patient  is  put  into  a  suitable  position,  and  then  the 
Lu^edviscus  is  examined,  and,  if  possible,  ..^  the  stomach  or 
intestine,  it  is  drawn  forwards  for  better  inspection.  If  there  is 
difficulty  in  finding  punctured  wounds  of  the  mtestine  or  stomach 
caused  by  a  bullet,  air  may  be  pumped  in  by  means  of  a  Higginson  s 
syringe  through  a  long  rectal  tube,  or  by  a  tube  passed  into  the 
stomach  But  the  only  trustworthy  method  is  to  pass  the  gut  through 
the  fin-ers  upwards  and  downwards.  Haemorrhage  is  arrested  by 
ligature"  by  suturing  together  raw  surfaces,  or  by  applying  gauze 
strips  the  ends  of  which  are  brought  out.  The  large  experience 
of  American  surgeons  is  in  favour  of  drainage  by  gauze  plugs  or 
by  tubes  through  counter-openings  for  all  cases  of  wounded  viscera, 
however  well  closed. 

For  suture  of  the  abdominal  wall,  see  p.  540. 

Methods  of  uniting  intestines  : — 

1.  Bag  suture  for  punctures  and  small  circular  wounds. 

2.  Linear  suture  for  linear  wounds. 

3.  Circular  enterorrhaphy  for  end-to-end  union. 

4.  Lateral  anastomosis. 

5.  Lateral  implantation. 

For  these  purposes  fine  round  sewing  needles  (No.  12)  are 
threaded  with  silk  (Nos.  000  to  1);  the  needles  should  have  split  eyes 
to  facilitate  threading ;  two  or  three  needles  are  needed  for  con- 
tinuous suturing,  but  for  interrupted  suturing  a  number  of  needles 
must  be  threaded  beforehand  and  laid  out  in  order.  A  student 
who  can  sew  will  rapidly  acquire  proficiency  in  all  the  following 
methods  by  practising  on  recent  intestines  in  the  post-mortem 
room.  Besides,  he  will  better  understand  the  steps  of  the  operations 
he  witnesses. 

Having  drawn  forwards  the  wounded  bowel  and  protected  the 
peritoneal  cavity  from  contamination,  fsecal  contents  may  be 
squeezed  out,  especially  from  the  proximal  end,  and  then  further 
escape  of  contents  prevented.  This  may  be  done  («.)  by  the 
assistant  lightly  compressing  the  intestine  above  and  below  the 
wound  with  the  finger  and  thumb  of  each  hand ;  (b)  by  lightly 
compressing  the  bowel  with  a  drainage-tube  passed  through  the 
mesentery,  drawn  just  tight  enough  and  fixed  by  a  clamp ;  (c)  by  a 
large  safety-pin,  the  point  of  which  is  passed  through  the  mesentery 
under  the  bowel,  a  bit  of  sponge  is  placed  over  the  bowel,  then 
the  pin  is  clasped,  and  thus  the  bowel  is  compressed  by  the  sponge, 
or  (d)  by  special  intestinal  clamps. 

Union  of  the  intestine. — The  peritoneum  and  muscular  coat  unite 
readily ;  the  mucous  coat  can  only  unite  to  itself  or  to  the  other 
coats  by  its  submucous  aspects.  But  when  divided  there  is  a  great 
tendency  for  the  cut  edge  of  the  mucous  membrane  to  curl  out- 
wards ;  hence  it  is  a  sine  qud  non  whatever  method  of  uniting  is 
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adopted  that  the  mucous  membrane  should  be  turned  inwards 
towards  the  cavity  of  the  viscus.  No  particle  of  the  mucous  surface 
must  intervene  between  the  superficial  coats  nor  any  track  of  a 
suture  cause  a  communication  between  the  mucous  and  free  peritoneal 
surface.  The  strongest  part  of  the  intestinal  wall,  the  tissue  which 
most  firmly  holds  sutures,  especially  when  any  inflammation  is 


B 


Fig.  205. — Bag  suture  for  clo.siiig  punctures  and  small  circular  bullet  wounds. 
A,  the  suture  inserted  ;  B,  the  suture  drawn  tight  and  tied. 

present,  is  the  submucous  connective  tissue  (the  basis  of  catgut). 
Hence  the  necessity,  in  order  to  resist  tension,  of  including  this 
layer  in  the  suture. 

1.  The  bag  suture. — A  fine  sewing  needle  with  silk  is  passed  in 
and  out  of  the  seromuscular  coat  round  the  hole  (Fig.  205,  A),  to  be 
closed.    The  suture  is  gently  drawn  up  and  tied  whilst  the  edges 

of  the  wound  are  pushed  inwards  so  that 
the  mucous  coat  in  particular  is  well 
invaginated,  whilst  on  the  surface  of  the 
peritoneum  (Fig.  205,  B)  a  circular 
pucker  is  alone  visible. 

2.  The  linear    suture.  —  A  linear 
wound  may  be  united  by  a  seromuscular 
or  Lembert's  suture,  i.e.,  a  suture  inserted 
through  the  serous  and  muscular  coat 
Fig.  206.— Section  of  intestine    ^^ly  /jrjg^  206),  not  punctiu-ing  anywhere 

the  mucous  coat,  so  that  septic  material 
cannot  escape  along  the  line  of  suture 
to  infect  the  wound.  When  the  sutures  are  tied  the  mucous  mem- 
brane is  turned  inwards  towards  the  lumen.  Lembert's  suture  may 
be  applied  as  interrupted,  or  as  continuous  sutures;  in  the  latter 
case  every  fourth  stitch  may  be  passed  through  the  loop  as  in  the 
button-hole  suture  (Fig.  68),  so  as  to  prevent  yielding.  Halsted's 
square  or  mattress  suture  passes  through  the  serous  and  muscular 
coat,  and  takes  up  a  little  of  the  firm  submucous  fibres,  especially 
whenever  there  is  tension,  to  ensure  a  better  hold.    They  may  be 


united  by  Lenibert'.s  sero- 
muscular suture. 
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passed  as  interrupted  sutures  (see  Fig.  208),  or  a  continuous  suture 
mav  be  inserted  in  the  same  way. 

Tl'e  Czemy-Lemhert  suture  is  a  double  row  of  sutures.  The 
deeper  suture  (Fig.  209)  must  include  at  least  the  mucous  membrane 


Fig  207  -Continuous  suture  through  all  the  coats,  about  every  fourth  stitch  being 
fixed  by  passing  through  the  loop  as  in  the  button-hole  suture.  A.  Simple  con- 
tinuous suture  (c/.  Figs.  67  and  68).  B.  Square  or  glover's  in-and-out  suture 
(c/  Figs.  69  and  211). 

and  submucous  tissue,  and  may  generally  with  advantage  inchide 
also  the  muscular  coat  and  edge  of  peritoneum.  Above  this  is  inserted 
a  seromuscular  or  Lembert's  suture,  which  on  being  tightened  turns 
inwards  the  deep  row.    The  mucous  membrane  must  not  be  included 


Fig.  208.— Intestine  with  Fig.  209.— Czerny-Lembert  suture,  a.  Pen- 
Halsted's  sutures  applied.  toneal ;  b.  Muscular  ;  and  o.  Mucous  coats. 

D.  Mucous  stitch,    u.  Lenibert  stitch. 


in  the  latter,  since  if  this  were  done  there  would  be  danger  of 
peritonitis  from  leakage  along  the  thread.  The  superficial  sutures 
should  be  introduced  about  3  mm.  from  the  edge  of  the  wound 
and  brought  out  close  to  the  edge  of  the  serous  coat,  and  then 
passed  in  the  same  manner   on   the   opposite  side.  Suflicient 
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sutures  should  be  passed  to  ensure  the  parts  being  everywhere  in 
apposition,  which  should  not  be  drawn  too  tightly,  lest  they  cut 
out.  One  or  more  stitches  should  be  inserted  beyond  each  end 
of  the  wound  so  as  to  ensure  complete  closure  at  these  spots. 
The  peritoneal  surfaces  thus  placed  in  contact  unite  by  adhesive 


Fio.  210. — Circular  enteiori  hapliy  by  the  Czeriiy-Lembert  method,  using  a  continuous 
sutme.  The  continuous  suture  must  be  passed  through  the  loop,  as  in  button- 
holing, at  every  one  to  fourth  stitch  according  to  the  tension,  or  else  it  luay  yield  or 
when  drawn  tight  lun  up  and  pucker  too  much.  A.  The  posterior  half  of  the  sero- 
muscular suture  first  inserted.  B.  The  ijosterior  half  of  the  deep  suture  penetrating 
the  mucous  coat  also  inserted.  C.  The  completed  anterior  half  of  the  deep  suture 
is  being  drawn  up  and  tied  to  the  free  end  at  the  starting  point ;  the  anterior  half 
of  the  sei-oniuscular  suture  is  in  course  of  being  inserted. 

inflammation.  The  sutures  either  remain  encysted,  or  ulcerate 
through  the  mucous  membrane,  and  drop  into  the  interior  of  the 
bowel.  It  is  not  safe  to  suture  a  wound — (1)  when  thewovmd  runs 
longitudinally  along  the  mesenteric  aspect,  inasmuch  as  gangrene  of 
the  part  cut  oft'  from  its  vascular  supply  will  inevitably  ensue ; 
(2)  when  suturing  would  reduce  the  lumen  of  the  gut  to  less  than 


Fio.  211. — Connell's  suture.  This  is  an  adaptation  of  the  glovers  iii-and-out  suture. 
A  shows  tlie  ends  of  the  gut  apiHoxiniated  and  beld  by  a  temporary  fi.xation  suture 
on  oitlier  side  of  the  mesenteric  attachment.  The  suture  is  passed  in  and  out  from 
tlie  mucous  surface,  commencing  at  tiie  meticnteric  attachment,  and  this  running 
suture  may  be  fixed  at  any  point  by  making  a  back  stitcli,  or  be  loopeil  as  in  button- 
lioling.  li  shows  tlie  suture  Cdutinuing  to  l)e  inserted  round  the  bowel  opposite  to 
tiic  mesenteric  attachment.  0  shows  the  suture  inserted  all  round  to  the  starting 
point,  and  aljout  to  be  drawn  up.  All  the  sutures  having  been  inserted  from  the 
mucous  surface,  the  tightening  will  invert  the  edges.    In  order  to  get  the  knot 
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half  its  normal  size  ;  (3)  when  there  is  much  bruising  of  the  gut ; 
(4)  when  there  are  several  wounds  close  togethei".  In  such  cases 
the  injured  portion  of  the  intestine  should  be  excised  and  the  two 
ends  united  by  some  form  of  circular  enterorrhaphy,  or  a  lateral 
anastomosis  may  be  formed. 

3.  Circular  enterorrhaphy  is  the  uniting  of  the  ends  of  the  com- 
pletely divided  intestine  with  the  peritoneal  surfaces  in  contact  by  a 
row  of  sutures  around  the  circumference  of  the  bowel.    For  this 

purpose  various  methods  are 
employed. 

(a)  A  single  or  double  row  of 
Lembert's  suture,  similar  to  that 
described  for  a  linear  wound,  but 
going  round  the  bowel  to  the 
starting  point.  A  single  row 
of  seromuscular  sutures  will  bear 
but  very  little  tension,  so  that 
it  is  only  used  when  great  speed 
is  necessary  in  finishing  the 
operation,  but  under  such  con- 
ditions Murphy's  button  may  be 
employed.  A  double  row,  the 
second  invaginating  the  first,  is 
stronger,  and  has  the  advantage 
of  turning  inwards  the  mucous 
membrane  without  sutures 
coming  near  its  septic  surface. 
There  are  two  objections  :  first, 
that  as  the  sutures  do  not  pass 
through  the  strong  submucous 
coat  the  line  of  union  does  not 
bear  tension  well,  and  secondly, 
the  mucous  membrane  is  not 
held  pressed  together,  therefore 
blood  may  ooze  from  it  freely. 
(b)  The  Czerny-Lembert  suture  (Fig.  210).— This  is  a  double  row 
of  sutures  applied  generally  by  the  continuous  method,  looping  at 
least  every  fourth  stitch,  as  in  the  button-hole  suture,  so  as  to 
fix  it.    The  deep  sutures  go  through  all  the  coats ;  by  including 


Fig.  212.—  To  show  a  ridge  on  the  inner 
wall  of  the  gut  after  circular  enteror- 
rhapliy  by  tlie  Czerny-Lembert  suture. 
This  ridge  may  much  diminish  the 
calibre  of  the  tube.  (St.  Bartholomew's 
Hospital  Museum. ) 


inside  a  special  procedure  is  adopted.  D  shows  a  threaded  needle  held  with  its 
eye  forwards,  which  is  passed  into  the  lumen  between  the  sutures  opposite  to  the 
mesentery,  and  then  across  tlie  lumen,  and  protruded  at  the  same  aperture  with 
the  free  ends.  E.  The  withdrawal  and  unthreading  of  this  needle  leaves  a  loop, 
by  means  of  which  the  free  ends  of  the  inserted  suture  are  drawn,  F,  out  of  the 
bowel  and  tied  in  a  knot.  This  procedure  puckers  the  bowel  for  the  moment,  the 
mesenteric  attachment  being  drawn  up  towards  the  opposite  point.  But  on  pulling 
on  the  puckered  bowel  the  knot  slips  inside,  and  nothing  is  to  be  seen  externally 
l)ut  the  inverted  edge  of  peritoneum  of  each  end  of  gut  held  in  firm  apposition. 
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the  mucous  membrane  the  edges  are  pressed  together  and  oozmg 
stopped,  and  by  passing  through  the  submucons  coat  the  suture  is 
rendered  very  strong.    Above  this  is  inserted  a  row  of  Lemberts 


Fig.  213.— Circular  enterorrhaphy,  constriction  at  the  zone  of  union  avoided  by  a  longi- 
tudinal incision  at  a  point  opposite  to  the  mesentery  in  each  end.  Hence,  when 
sutured  together,  the  points  marked  with  a  x  in  A  are  brought  together  in  B. 

sutures,  turning  in  the  deeper  row,  and  so  preventing  leakage  from 
the  mucous  on  to  the  serous  surface  along  a  suture  track.  Care 
must  be  taken  to  close  the  mesenteric  attachment  where  the  peritoneal 
layers  separate  to  enclose  the  gut,  and  where  therefore  the  suture 


FiQ.  214. — Mayo  Robson's  method  of  uniting  divided  intestine  ;  application  of 
serous  stitch  to  distal  half  of  gut  before  beginning  the  mucous  stitch  ;  the  bobbin 
not  yet  inserted. 

may  miss  the  muscular  coat.  Here  an  extra  interrupted  sutui-e  may 
be  put  in,  or  the  gap  in  the  mesentery  may  be  drawn  firmly  together 
by  a  return  stitch  or  bootlace  suture  (Fig.  227  a,  c). 

(c)  Connell's  suhire  {¥\g.  211)  is  a  single  continuous  in  and  out 
glover's  suture  through  all  the  coats,  by  wliich  the  edges  of  the  gut 
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are  turned  inwards,  so  that  all  sutures  are  buried  within  the  peritoneal 
fold. 

It  has  been  objected  that  by  the  above  method  a  marked  ridge 
is  formed,  which  narrows  the  lumen  of  the  bowel  (see  Fig.  212),  but 


Fia.  215. — Mayo  Robson's  method  of  uniting  divided  intestine  ;  the  bobbin  in  situ  ; 
the  mucous  stitch  nearly  completed. 


this  results  from  taking  up  too  much  of  the  edge  of  the  gut  in  the 
sutures. 

If  the  circular  enterorrhaphy  threatens  to  narrow  the  lumen 
unduly,  a  short  longitudinal  incision  should  be  made  in  each  end  of 

the  bowel  on  the  aspect  opposite  to  the 
mesentery,  so  as  to  enlarge  the  ring 
(Fig.  213). 

{d)  Mr.  Mayo  Robson  has  modified 
the  circular  suture  as  follows : — He  first 
passes  a  square  or  mattress  continuous 
Lembert's  suture  round  the  half-circle 
furthest  from  the  surgeon,  but  for  the 
moment  leaves  it  loose  (see  Fig.  214). 
Then  he  inserts  the  deep  suture  through 
all  the  coats  round  the  same  further 
semicircle,  lays  in  the  lumen  a  hollow 
decalcified  boue  bobbin,  completes  the 
rest  of  the  circle,  first  with  the  deep 
suture  (see  Fig.  215)  over  the  bobbin, 
and  then  with  the  superficial  suture 
with  wliicli  he  began,  he  finishes  the 
circle,  draws  the  suture  tight  over  the 
bobbin  and  knots  the  ends.  Allingham's 
bobbin  is  shaped  rather  like  a  dice-box  ; 
others  have  employed  a  ring  of  rubber 
tubing,  or  even  a  hollow  cylinder  out  out  of  a  raw  potato  or 
turnip. 

To  strengthen  the  line  of  union  a  strip  of  omentum  may  be  stitched 
over  the  line  of  suture  (see  Fig.  216). 


Fio.  216. — Portion  of  intestine 
with  line  of  suture  covered 
by  omental  graft,  i.  Intes- 
tine. M.  Mesentery,  o.  Graft 
s.  Suture  fixing  graft. 
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Fia  217  -Maunsell's  method  of  circular  enterorrhaphy.    a  b  c.  Peritoneal,  muscula 
tnd  micous  coats,    p.  Mesentery,    d  d.  Temporary  sutures  uu.t.ng  proximal  and 
ciTporl!ions  of  divided  iutestine,  and  passed  out  through  longitudinal  sl.t  made 
in  the  distal  segment  of  the  intestine.  _ 


Fig.  218.— Maunsell's  method  of  circular  enteron-haphy.    Q  The  interior  of  the 
proximal  portion,    h.  The  interior  of  the  distal  portion  of  the  bowel. 


H 


Fig.  219.  —Maunsell's  method  of  circular  enterorrhaphy.    g.  The  proximal  portion. 
H.  The  distal  portion  of  the  intestine.    A.  The  needle  in  transit. 


Fig.  220.— Ma«nseir.s  method  of  circular  enterorrhaphy.    Appearance  of  intestine 
at  completion  of  operation,    g.  Proximal  portion.    H.  Distill  portion  of  intestine. 
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(e)  Invagination  methods  are  rarely  of  service  except  perhaps  when 
excising  an  intussusception.  It  is  necessary  as  a  preliminary  to 
distinguish  the  proximal  from  the  distal  end  of  the  bowel  by  passing 
the  gut  through  the  thumb  and  fijigers  upwards  to  the  duodeno- 
jejunal junction,  or  downwards  to  the  ileocaacal  valve,  so  that  it  may 
be  quite  certain  that  the  proximal  is  being  invaginated  into  the  distal 
end,  and  not  the  reverse,  which  has  proved  disastrous. 

MaunseU's  method. — Bring  the  two  ends  of  the  divided  bowel  together 
by  two  temporary  sutures  passed  through  all  the  coats,  one  suture 
at  the  mesenteric  attachment,  the  other  opposite.  Pass  them  down 
the  lumen  of  the  distal  portion  of  the  bowel,  and  out  through  a 
longitudinal  slit  previously  made  in  its  wall  opposite  the  mesentery, 
and  about  an  inch  from  its  cut  end  (Fig.  217).  Draw  on  the  sutures, 
and  the  proximal  end  g  (Fig.  218)  will  be  invaginated  into  the  distal 

end  H,  and  thence  pulled  out  of 
the  longitudinal  incision  in  the 
wall  of  the  distal  portion  h. 
Whilst  an  assistant  holds  up 
the  intestine  by  the  temporary 
sutures,  so  as  to  render  the 
lumen  of  the  invagination  an 
oval  slit,  pass  a  straight  needle 
armed  with  fine  silk  across  the 
slit  a  quarter  of  an  inch  from 
the  cut  ends  through  the  whole 
thickness  of  the  four  walls  of 
the  intestine.  Hook  up  the 
middle  of  the  suture,  divide  it 
and  tie  each  half  (Fig.  219). 
When  sufficient  sutures  have 
been  applied,  cut  short  the  tem- 
porary sutures  and  reduce  the  invagination  by  traction  on  the  two 
portions  of  the  gut  and  close  the  longitudinal  slit  by  a  continuous 
Lembert  suture.  On  the  completion  of  the  operation  the  peritoneal 
surfaces  are  accurately  in  contact,  and  the  knots  are  all  inside 
(Fig.  220).  On  the  whole  it  is  not  a  method  to  adopt,  except 
perhaps  in  some  cases  of  inttissusception. 

(/)  Uniting,  by  the  use  of  Murphy's  button. — The  only  mechanical 
means  which  rivals  the  suture  is  the  button  invented  by  Dr.  Murphy 
— the  button  of  the  best  make  and  of  the  m'iginal  design.  Its 
great  merit  is  the  speed  with  which,  after  practice,  the  opei-ation 
can  be  carried  through.  The  objection  raised  to  its  use  is  that 
of  leakage  beside  the'  button,  the  defenders  of  the  button  maintain- 
ing that  this  arises  from  lack  of  skill  in  its  application.  The 
other  objection  is  the  occasional  retention  of  the  buttou,  requir- 
ing a  further  operation  to  remove  it  after  its  position  has  been 
localised  by  x  rays.    If  not  too  big  a  button  is  used,  it  nearly 
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Fig.  221. — Murphy's  button,  a.  Male 
half.  B.  Female  half  p.  Spring 
flange.  s.  s.  Springs  projecting 
through  openings  in  hollow  stem. 
Part  of  the  cap  of  the  male  half  has 
been  cut  away  at  c  to  show  circular 
spring  which  acts  on  flange.  The  round 
holes  in  the  caps  are  for  drainage. 
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always  passes  in  time  and  without  causing  any  trouble.  Walsham 

^The^  controversy,  suture  v.  button,  practically  turns  upon  the 
skill  which  the  surgeon  has  obtained  in  using  the  one  or  the  other. 
Generally  suturing  is  more  commonly  used,  but  many  who  use 
sutures  as  a  rule  select  a  Murphy's  button  for  special  cases. 

By  this  contrivance  an  end  to  end 
approximation  or  a  lateral  anastomosis 
may  be  quickly  accomplished  without 
sutures.  The  button  consists  (Fig.  221) 
of  two  halves  The  male  half  a  has  a 
spring  flange  p  for  keeping  up  pressure 
on  the  approximated  intestine.  The 
two  springs,  s  s,  projecting  through 
openings  in  the  hollow  stem,  act  as 
the  male  thread  of  a  screw  when  the 
shank  is  telescoped  within  the  stem  of 
the  female  half  b.  The  intestine  having 
been  clamped,  as  previously  described, 
pass  the  running  thread  (Fig.  222)  by 
the  overhand  stitch  {h)  round  the  cut 
end  of  the  intestine,  beginning  and 
ending  opposite  the  mesenteric  attach- 
ment. One  return  stitch  {a)  should 
be  taken  at  the  mesenteric  attachment 
to  close  the  triangular  interval  (c)  which 
exists  at  the  reflection  of  the  mesentery 
from  the  gut.  Insert  one  half  of  the 
button  in  the  end  thus  prepared,  tighten 
the  running  thread  so  that  the  intestine 
is  puckered  up  round  the  stem  of  the 
button,  tie  the  ends  of  the  thread  and 
cut  them  short.  Secure  the  other  half 
of  the  button  in  a  like  manner  in  the 
other  end  of  the  intestine  (Fig.  225). 


Fig.  222. — Method  of  applj'ing 
"puckeringtliread"  (i)  prepara- 
tory to  inserting  the  button. 
At  a  the  method  of  applying 
the  return  stitch  so  as  to  close 
the  triangular  interval  (c)  at 
the  reflection  of  the  mesentery 
is  shown. 


The  method  of  holding  the  button 
during  insertion  is  shown  in  Figs.  226 
and  227.  Press  the  two  halves  together,  and  the  peritoneal 
surfaces  are  held  in  close  and  accurate  contact.  The  appearance 
of  the  part  after  the  operation  is  complete  is  well  shown  in  Figs. 
223  and  224.  To  prevent  leakage  it  is  essential  that  the  whole 
of  the  mucous  membrane  should  be  inverted  before  the  approxima- 
tion is  made,  and  great  care  should  be  exercised  in  correctly 
passing  the  over-stitch  on  the  mesenteric  attachment,  lest  the 
peritoneum  escape  the  grip  of  the  button.  The  patient's  motions 
should  be  watched  for  the  button  ;  sometimes  it  is  retained  for  a  day 
or  two  in  the  rectum. 
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Fia.  223. — Murphy's  button  in  situ  from  a  patient  who  died  twelve  hours  after  an 
enterectomy.    (St.  Bartholomew's  Hospital  Museum.);] 


Fig.  224. — Longitudinal  section  through  a  Murphy's  button  and  a  piece  of  gut,  the 
free  ends  of  which  had  been  joined  by  means  of  the  button  after  an  enterectomy. 
The  section  has  been  made  to  show  the  mechanism  of  the  button.    The  specimen 
was  taken  from  a  woman  who  died  soon  after  the  operation  performed  for  strangu- 
lated femoral  hernia.    (St.  Bartholomew's  Hospital  Museum.) 


Fio.  225. — Murphy's  method  of  end  to  end  approximation  of  divided  intestine.  Tiie 
male  and  female  halves  of  the  button  are  secured  in  tlie  ends  of  the  divided  gut  by 
tiie  "puckering  thieads,"  and  ready  to  be  jirewed  the  one  into  the  other. 
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4.  Lateral  anastomosis  is  especially  indicated  when  the  tubes 
to  be  united  are  of  unequal  size,  especially  when  the  upper  is  much 
larger  than  the  lower.  This  operation  consists  in  applying  two  por- 
tions of  the  intestine  to  one  another,  side  by  side,  and  fixing  them  in 
this  position,  having  first  made  a  communication  between  them.  The 
operation  imitates  the  fistulous  communications  made  by  ulcerations 
between  two  mucous  surfaces,  or  by  the  coalescence  of  two  wounds. 
If  a  piece  of  bowel  has  been  resected  the  two  ends  are  first  closed. 
This  is  most  quickly  done  by  a  bag  suture  passed  in  and  out  of  the 


Fig.  226.  Fia.  227. 

Fias.  226  and  227. — Showing  method  of  holding  male  half  and  female  half 
of  button  for  insertion. 


seromuscular  coat  round  the  lumen,  which  is  then  tightened  up 
and  tied  like  the  neck  of  a  bag  (Fig.  229),  whilst  the  mucous  mem- 
brane is  invaginated.  Then  the  two  blind  ends,  pointing  in  opposite 
directions,  are  placed  in  contact  (see  Fig.  228)  by  their  surfaces 
opposite  to  the  mesentery  and  fixed  by  a  continuous  seromuscular 
suture,  which  will  form  the  half-circle  of  the  outer  suture  furthest 
from  the  surgeon.  Then  a  longitudinal  cut  is  made  into  each  bowel 
and  the  deep  suture  inserted  through  all  the  coats  so  as  to  form  a 
strong  inner  ring  of  suture  round  the  communicating  opening. 
Finally  the  outer  seromuscular  suture  is  completed  in  the  half-circle 
w.  36 


Fig.  228.— Lateral  anastomosis  by  continuous  Czerny-Lembert  suture.  At  every  one 
to  fourth  stitch  the  needle  is  passed  through  the  loop  as  in  button-holing.  A.  The 
two  tubes  are  placed  in  apposition,  and  the  posterior  half  of  tlie  seromuscular  or 
outer  suture  is  first  inserted.  B.  The  two  tubes  are  opened  by  a  longitudinal 
incision,  and  the  posterior  lialf  of  the  deep  suture  through  all  the  coats  is  then 
passed.  C  shows  the  anterior  half  of  the  deep  sutures  drawn  up  and  tied  to  its 
free  end,  whilst  the  anterior  half  of  the  seromuscular  row  is  in  coui-se  of  being 
inserted.  Dots  show  the  other  points  where  the  needle  has  yet  to  be  inserted,  and 
the  free  end  of  the  suture  is  ready  for  tying  to  the  threaded  end  when  the  point 
from  which  the  insertion  of  stitches  commenced  in  A  is  again  reached. 
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nearest  the  surgeon,  and  tied  to  the  free  end  where  the  suture 

originally  started. 

Instead  of  continuous  sutures,  Halsted's  square  sutures  (tig.  208, 

p.  551)  may  be  used. 

Some  surgeons  use  Murphy's  button  for  lateral  anastomosis. 
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Fia.  229. — Diagram  of  intestine  united  by  lateral  anastomosis.  The  arrow  shows  the 
way  in  which  the  contents  of  the  bowel  pass  through  the  incisions  in  the  wall 
of  the  bowel  from  the  proximal  into  the  distal  portion.  The  cut  ends  of  the  gut 
have  been  invaginated  and  closed  by  a  bag  suture  through  the  seromuscular  coat. 

Fig.  230  shows  the  method  of  inserting  the  running  thread  to  secure 
the  button. 

Senn's  bone  plates  seem  to  have  fallen  into  disuse. 

5.  Lateral  implantation. — This  is  most  usefully  employed  when 
the  tubes  to  be  united  are  of  unequal  diameter,  especially  when  the 
upper  is  smaller  than  the  lower,  as  when  it  is  required  to  join  the 


Fig.  230.— To  show  the  method  of  passing  the  running  thread  for  fixing  the  balf- 
button  in  Muqihy's  method  of  lateral  anastomosis  of  intestine. 

small  intestines  to  the  large.  To  do  so  the  commencement  of  the 
lower  bowel  is  closed  as  in  lateral  anastomosis,  whilst  that  of  the  upper 
remaining  open  is  inserted  into  the  lower  bowel  through  a  longitudinal 
slit  opposite  the  mesenteric  attachment.  The  implanted  bowel  can 
be  fixed  by  a  single  or  double  ring  of  Lembert's  sutures,  by  a  ring 
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of  Halsted's  square  sutures,  or  by  using  Murphy's  button.    Fig.  232, 
showing  implantation  of  the  ureter,  illustrates  the  principle. 

An  artificial  anus  should  very  rarely  be  made  in  preference  to 
union,  for  if  at  all  high  up  the  patient  will  surely  die  of  inanition. 
When  there  is  extensive  damage  to  the  large  intestine  and  the  patient 
is  very  weak,  it  may  be  proper  to  tie  a  Paul's  tube  into  each  end  (see 
Fig.  413,  p.  890)  and  to  close  the  opening  later. 

Destruction  of  the  wall  of  the  stomach  by  corrosive  fluids. 

 It  is  extraordinary  that  fluids  such  as  the  mineral  acids  may  be 

swallowed  and  appear  to  do  little  damage  until  the  stomach,  and 
even  the  pyloric  end  of  the  stomach,  is  reached.  There  rapid 
destruction  and  perforation  may  follow,  or  extensive  iilceration  and 
cicatrisation  lead  to  pyloric  stenosis,  hour-glass  stomach,  etc.  If  the 
symptoms  do  not  subside  under  rest  and  medical  treatment,  operative 
procedures  are  ultimately  necessary,  such  as  gastro-jejunostomy, 
division  of  strictures  or  gastroplasty  (see  Diseases  of  Stomach). 

Wounds  of  the  stomach  in  civil  life  are  generally  occasioned 
by  stabs  or  pistol  shots  aimed  at  the  heart,  but  are  occasionally 
met  with  in  lacerated  wounds  of  the  abdominal  wall  as  through 
goring  by  a  bull.  If  the  large  vessels  behind  the  stomach  are 
injured  the  accident  is  fatal ;  if  they  escape,  life  may  be  saved  by 
an  immediate  operation.  A  stab  aimed  at  the  heart  may  traverse 
the  lower  part  of  the  left  pleural  cavity  and  reach  the  stomach 
through  the  diaphragm.  Wounds  in  war  from  rifle  bullets,  shells, 
or  bayonet-stabs  are  usually  fatal  from  hsemon-hage.  If  the 
stomach  is  full  at  the  time  of  injury,  the  stomach-wound  may 
prolapse  and  become  fixed  in  the  abdominal  wound  so  that  the 
contents  escape  externally;  if  nearly  empty  the  contents  escape 
into  the  peritoneal  cavity,  through  which  they  may  either  become 
extravasated  or  remain  confined  above  the  colon.  It  is  of  the 
greatest  importance  that  the  patient  should  swallow  nothing  after 
the  accident.  The  diagnosis  is  evident  when  the  stomach  is  pro- 
lapsed into  the  external  abdominal  wound.  The  escape  of  acid 
gastric  juice  and  undigested  food,  whether  externally,  or  into  the 
peritoneal  cavity,  or  into  the  pleura,  is  conclusive.  If  further 
evidence  is  needed,  it  may  be  obtained  by  passing  an  oesophageal 
tube  and  mflating  the  stomach  with  air  or  coloured  water. 

Treatment. — The  wound  in  the  parietes  should  at  once  be 
enlarged  if  necessary,  the  wound  in  the  gastric  wall  sought  for, 
the  edges  invaginated  and  closed  by  a  double  row  of  Lembert's 
sutures.  If  the  wound  be  quite  recent,  all  the  extravasation 
should  be  wiped  out  and  the  abdominal  wound  closed.  If  there 
is  already  some  local  peritonitis,  a  strip  of  gauze  is  left  in.  If 
there  is  general  peritonitis,  the  peritoneal  cavity  must  be  thoroughly 
purified  in  the  way  described  vinder  Peritonitis  (p.  545).  If  the 
injury  has  been  inflicted  through  a  trans-thoracic  wound,  the  wound 
should  be  enlarged  by  removing  a  portion  of  rib,  prolapsed  omentum 
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tied  off,  the  gastric  wound  sutured,  the  diaphragm  also  closed,  and 
the  pleural  cavity  drained  by  a  strip  of  gauze. 

Foreign  bodies  in  the  stomach. — A  foreign  body  may  be 
swallowed  accidentally,  such  as  a  tooth-plate,  or  intentionally,  as  coins, 
knives,  forks,  spoons,  nails  by  jugglers  or  thieves,  or  by  the  insane. 
Balls  of  hair  occasionally  collect  in  the  stomach  through  the 
habitual  biting  off  and  swallowing  the  ends  of  hair  or  cotton,  or 
a  Murphy's  button  may  fall  back  into  the  stomach  after  gastro- 
enterostomy. A  needle  fixed  in  the  mucous  membrane  may  cause 
persistent  vomiting,  a  fish-bone  lying  athwart  the  pylorus  great  pain 
and  pyloric  obstruction.  The  evidence  of  a  foreign  body  lodging  in 
the  stomach  may  be  gathered  from  the  history  of  the  case,  the 
permeability  of  the  oesophagus,  gastric  disturbance,  and  in  the  case 
of  large  objects,  like  knives,  forks,  and  hair  balls,  by  palpation. 
But  by  far  the  best  evidence  is  obtained  by  the  x  rays,  a  coin  being 
placed  on  the  umbilicus  as  a  guide.  This  affords  positive  evidence  of 
practically  most  objects,  for  even  hair  balls  may  be  expected  to  cast 
a  shadow.  Treatment: — With  a  few  exceptions  a  foreign  body  should 
be  at  once  removed  by  gastrotomy.  Small  coins,  smooth  objects  like 
buttons,  including  Murphy's  button,  closed  safety-pins,  have  remained 
in  the  stomach  for  some  time,  and  have  then  been  passed  per 
anum,  or  exceptionally  have  been  vomited.  Generally  speaking, 
perforation  is  likely  to  ensue  into  the  abdominal  cavity,  and  only 
rarely  have  the  foreign  bodies  escaped  into  a  perigastric  abscess 
and  thence  through  the  abdominal  wall.  A  magnet  attached  to  an 
oesophageal  bougie  might  perhaps  be  guided  to  a  metallic  foreign 
body  in  the  stomach  under  the  guidance  of  the  a;-rays  and  a 
fluorescent  screen.  The  abdominal  parietes  having  been  opened 
by  a  median  epigastric  incision,  a  longitudinal  incision  is  made 
into  the  stomach  midway  between  the  two  cui-vatures  of  such  a 
size  that  the  object  can  be  easily  extracted  without  bruising  the 
edges ;  the  stomach  wound  is  then  closed  by  a  double  row  of  sutures. 
The  peritoneum  must  be  well  protected,  for  hair  balls  in  particular 
are  generally  very  foul.  The  abdominal  wound  should  be  closed  in 
the  ordinary  manner  unless  there  is  already  a  perigastric  abscess, 
when  a  drain  must  be  kept  in  for  a  few  days. 

Injuries  to  the  liver. — There  is  always  a  free  escape  of 
venous  blood.  Biipture  without  external  wound  is  diagnosed  by 
the  history  of  the  accident,  a  crush  or  severe  blow  over  the  liver, 
followed  by  marked  collapse  and  pallor  and  increase  of  liver-dulness 
from  concealed  hajmorrhage.  When  these  signs  are  marked  an 
incision  is  required  to  arrest  the  hajmorrhage.  Punctured  wounds 
of  the  liver  are  known  by  the  very  dark  venous  blood  which  oozes 
freely. 

The  haimorrhage  is  easily  controlled  by  direct  pressure.  In 
suitable  cases  sutures  may  be  used  to  approximate  the  edges  of 
the  liver  wound.    Blood-clot  is  cleared  out,  gauze  firmly  packed 
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against  the  bleeding  surfaces,  and  the  ends  brought  out  of  the 
wound.     Some  of  the  gauze  strip  is  drawn  out  daily. 

Injuries  to  the  gall-bladder  and  gall-ducts. — Bile  not 
previously  infected  is  slow  in  setting  up  peritonitis,  and  may  collect 
in  the  peritoneal  cavity  in  very  large  quantities  without  doing  so. 
On  the  other  hand,  the  extravasated  bile  may  become  shut  off  by 
adhesions.  Increase  of  liver-dulness,  without  the  marked  collapse 
and  signs  of  concealed  htemorrhage  attending  rapture  of  the  liver,  but 
with  some  jaundice,  indicates  a  rui^tm-e  of  the  gall-bladder  or  duct; 
a  punctured  wound  is  shown  by  bile  escaping.  Treatment. — The  gall- 
bladder and  bile-duct  are  exposed  (see  Diseases  of  Gall- Bladder)  and 
the  wovmd  sewn  up,  or  if  it  cannot  be  discovered  quickly,  the  area  is 
cleared  of  extravasated  bile  and  the  wound  packed  with  gauze.  In 
the  latter  case  the  escape  of  bile  usually  stops  quickly.  Only 
when  the  common  duct  has  been  completely  divided  will  a  fistula 
persist,  in  which  case  a  second  operation  will  be  required,  either  to 
close  it  or  to  set  up  an  anastomosis  between  the  gall-bladder  and 
duodenum. 

Injuries  to  the  spleen. — The  spleen  may  be  ruptured  without 
an  external  wound,  from  a  crush,  also  from  a  blow,  even  quite  a 
slight  one  when  the  spleen  has  become  enlarged  from  malaria. 
A  fall  on  the  abdomen,  running  in  the  dark  against  a  post,  the  kick 
of  a  soldier  to  awaken  a  sleeping  punkah  coolie,  are  instances. 
Collapse,  acute  antemia  and  increased  splenic  dulness  mark  the 
accident,  and  the  profuse  haemorrhage  into  the  peritoneum  may 
prove  rapidly  fatal.  A  punctured  wound  of  the  spleen  bleeds  freely, 
and  the  blood  is  bright  red,  as  compared  with  the  dark  blood  from 
the  liver,  bright  frothy  blood  from  the  lung,  and  blood  mixed  with 
the  acid  contents  from  a  stomach  wound.  If  the  blood  comes  from 
a  wound  of  the  heart  the  lesion  is  indicated  by  the  sudden  and 
extreme  collapse.  The  spleen  may  prolapse  through  an  incised 
wound,  and  then  becomes  enormously  swollen  by  venous  congestion. 
Treatment. — In  any  case  of  doubt  an  exploration  should  be  made, 
and  the  pedicle  of  the  spleen  seized  between  the  thumb  and  finger, 
the  pedicle  may  then  be  clamped,  the  blood-clot  turned  out,  and  the 
spleen  excised  after  carefully  applying  a  pedicle  ligature.  If  the 
wound  can  be  got  at,  excision  should  be  avoided  by  applying  a 
suture,  or  the  wound  in  the  spleen  may  be  plugged  with  gauze. 

Injuries  to  the  pancreas. — The  pancreas  may  be  crushed  by  an 
accident,  e.g.,  by  being  run  over.  Crushing  has  also  been  done  by  au 
abdominal  tourniquet.  Stabs  and  bullets  cause  perforating  wotinds 
with  hasmorrhage  and  escape  of  pancreatic  secretion.  Fat  necrosis 
and  fatal  gangrene  (see  Diseases  of  the  Pancreas)  may  follow,  also 
a  cyst  or  pancreatic  fistula.  A  bullet  wound  of  the  pancreas  has 
been  successfully  closed  by  suture.  Failing  this  it  should  be  plugged 
with  gauze. 

Foreign  bodies  in  the  peritoneal  cavity. — A  foreign  body 
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may  reach  the  peritoneal  cavity  from  without  by  accidental  perfora- 
tion of  the  abdominal  wall  or,  having  been  swallowed,  may  ulcerate 
into  it  from  the  stomach  or  intestines.  A  third  source  arises  during 
operation :  clamp  forceps,  marine  sponges,  pads  and  strips  of  gauze, 
not  havino-  been  counted  beforehand  or  held  by  strings,  even  a  finger 
rinc.  may  be  overlooked  and  left  in  the  peritoneal  cavity.  In  a  great 
number  of  cases  localised  suppuration  is  set  up  which  proves  fatal. 
After  more  or  less  disturbance  the  foreign  body  may  ulcerate  out 
through  the  abdominal  wall  or  by  the  bladder,  vagina  or  rectum. 
The  diagnosis  is  formed  partly  by  the  history  of  the  case,  partly  by 
palpation,  the  outline  of  the  foreign  body  being  felt  surrounded  by 
inflammation,  and  by  the  x  rays, 
the  most  important  aid  of  all 
except  in  the  case  of  sponges 
and  gauze.  As  soon  as  it  is  dis- 
covered the  foreign  body  must 
be  removed. 

INJURIES  OF  THE  KIDNEYS  AND 
UBETBBS. 

Injuries  of  the  kidney. — 

Wounds  of  the  kidney  may  be 
inflicted  by  stabs  in  the  loin  or 
gunshot  injuries.  An  incised  or 
lacerated  wound  may  be  accom- 
panied by  prolapse  of  the  kidney 
into  the  wound  in  the  loin. 
When  inflicted  from  the  front 
the  peritoneal  cavity  is  involved. 

Contusion  and  rupture  follow 
a  blow  or  crush  to  the  loin,  and 
cause  severe  pain,  tenderness, 
and  signs  of  bruising,  with  retraction  of  the  testicle  and  shock.  If 
blood  escapes  down  the  ureter,  there  may  be  increased  frequency  of 
micturition,  the  patient  passing  bloody  urine.  Less  often  there  may 
be  a  collection  of  clots  iu  the  bladder  with  retention.  Or  the  blood 
and  urine  may  be  extravasated  in  the  loin,  forming  a  swelling  which 
develops  into  a  perinephritic  abscess.  Or  the  rupture  may  occur 
into  the  peritoneal  cavity. 

A  ivound  of  the  kidney  is  attended  by  pain  in  the  loin  darting  to 
the  thigh  and  testicle,  nausea  and  vomiting,  hajmorrhage,  often  severe, 
from  the  wound  into  the  tissues  or  into  the  peritoneal  cavity,  escape 
of  urine  through  the  wound  or  extravasation  of  urine  behind  the  peri- 
toneum or  into  the  peritoneal  cavity  if  the  peritoneum  is  torn. 
Micturition  is  frequent,  and  blood  will  also  appear  in  the  urine.  The 
dangers  are  hfcmorrhage,  extravasation  of  urine,  peritonitis,  and 
perineplifitic  abscess.    The  prognosis  is  unfavourable  if  there  is  much 


Fig.  231. — Bovee's  oblique  method  of 
uniting  the  ui-eter. 
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extravasation  of  blood  and  urine,  or  if  the  peritoneum  is  torn. 
Treatment. — For  contusion  an  expectant  treatment  is  adopted,  rest 
with  opium  or  belladonna  fomentations  to  the  loin  to  relieve  pain. 
Clots  may  be  washed  out  of  the  bladder  with  a  lithotomy  evacuator. 
But  if  there  are  signs  of  continuing  htemorrhage  and  of  extravasation, 
the  kidney  is  cut  down  upon,  the  ruptured  kidney  united  by 
suture,  and  the  wound  drained,  or  if  much  smashed,  and  the  bleeding 
cannot  be  stopped,  nephrectomy  is  performed. 

Injuries  of  the  ureter. — Rupture  of  the  ureter  may  occur  from 
an  abdominal  crush,  or  it  may  be  accidentally  woumded  during  such 


Fig.  232. — ^Yan  Hook's  lateral  implantation  method  of  uniting  the  ureter. 

operations  as  abdominal  hysterectomy  for  myoma,  and  the  removal 
of  a  cancerous  uterus,  or  of  tumours  deep  in  the  broad  ligament. 
It  is  also  sometimes  divided  in  vaginal  hysterectomy,  and  has  been 
injured  in  high  excision  of  the  rectum.  The  urine  may  infiltrate  the 
subperitoneal  tissues,  leading  to  the  formation  of  an  abscess,  escape 
by  the  operation  wound  and  cause  a  urinary  fistula,  or  enter  the 
peritoneal  cavity  and  set  up  acute  peritonitis  within  a  day  or  two. 
Treatment. — The  wound,  if  small,  may  be  closed  by  Lembert's 
sutures ;  if  large  and  ragged,  or  the  tube  is  completely  divided, 
continuity  may  be  restored,  after  removing  the  lacerated  portion, 
by  Bovee's  oblique  method  (Fig.  231),  or  by  Van  Hook's  method  of 
lateral  implantation  (Fig.  232),  or  by  splitting  the  distal  end  and 
fixing  the  proximal  into  it,  or  by  implantation  of  the  proximal  cut 


INJURIES  OF  THK  PELVIS. 


569 


end  into  the  bladder.  This  failing,  the  kidney  may  have  to  be 
removed,  or  the  ureter  ligatured  in  order  to  produce  functional 
atrophy  of  the  kidney,  or  if  the  opposite  kidney  be  abnormal,  a 
urinary  fistula  must  be  established  in  the  loin. 

INJURIES  OP  THE.  PELVIS  AND  PELVIC  VISCERA. 

Fractures  of  the  pelvis.— Ca«se.— Nearly  always  severe  and 
direct  violence,  as  the  passage  of  the  wheel  of  a  heavy  van,  or  a 
crush  between  the  buffers  of  railway  carriages.  The  acetabulum, 
however,  especially  in  old  people,  may  be  fractured  from  a  fall  on 
the  great  trochanter,  or  its  rim  may  be  chipped  off  in  conjunction 
with  dislocation  of  the  hip. 

State  of  the  parts.— l^he  injury  may  be  localised  to  the  aceta 
bulum,  or  to  the  ramus  of  the  pubes  or  ischium ;  or  merely  the 


Fio.  233. — Fracture  of  the  pelvis.    (Bryant's  Surgery.) 

anterior  superior  iliac  spine  or  the  crest  of  the  ilium  may  be  splin- 
tered off.  When  the  result  of  a  crush,  the  injury  is  generally  more 
severe,  the  line  of  fracture  often  extending  through  the  ramus  of 
the  pubes  or  ischium,  and  thence  backwards  through  the  ilium  near 
the  sacro-iliac  synchondrosis,  thus  detaching,  as  it  were,  one  side  of 
the  pelvis  from  the  other.  Or  the  fracture,  as  shown  in  Fig.  233, 
may  extend  in  various  directions,  more  or  less  smashing  both  the 
false  and  true  pelvis.  At  times  the  injury  may  be  limited  to  a 
separation  of  the  pubic  symphysis  or  of  the  sacro-iliac  symphysis,  or 
even  of  both,  when  it  is  spoken  of  as  dislocation  of  the  innominate 
bone.  The  fracture  owes  its  importance  to  the  liability  of  the 
pelvic  viscera  to  be  injured.  Thus  the  bladder  is  not  infrequently 
ruptured ;  or  the  urethra  torn  across  by  a  fragment  of  the  pubic 
arch ;  or  the  rectum  or  intestines  lacerated  when  the  sacrum  or  the 
venter  of  the  ilium  is  implicated. 

Signs. — The  history  of  the  accident,  and  perhaps  the  mark  of  a 
wheel  across  the  lower  part  of  the  body,  will  commonly  direct  atten- 
tion to  the  possibility  of  a  fracture.    On  grasping  the  crests  of  the 
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ilia  firmly,  preternatural  mobility  or  crepitus  may  be  discovered  and 
pain  produced,  whilst  the  patient  is  usually  unable  to  stand  or  to 
turn  himself  in  bed  without  great  suffering.  A  displaced  fragment 
may  sometimes  be  felt  through  the  vagina  or  rectum  or  wound  in 
the  perineum.  There  is  usually  considerable  shock,  and  where  any 
of  the  viscera  have  been  ruptured,  commonly  severe  collapse.  (See 
Rupture  of  Bladder,  Urethra,  etc.) 

Treatment. — As  the  bone  readily  unites,  little  beyond  keeping  the 
parts  at  rest  and  in  apposition  is  required.  This  may  be  done  by 
applying  a  flannel  bandage  firmly  round  the  pelvis  and  confining 
the  patient  to  bed  for  three  to  five  weeks,  according  to  the  severity 
of  the  fracture.  The  patient  must  be  turned  in  a  sheet,  or  after 
being  fixed  on  a  double  (Hamilton's)  splint.  Where  there  has  been 
much  crushing  a  gutta-percha  or  poroplastic  felt  shield  should  be 
moulded  to  the  pelvis  and  hip  of  the  aS'ected  side  to  prevent  any 
movement  of  the  fragments  by  the  use  of  the  joint.  In  any  case 
a  catheter  should  be  passed  in  order  to  make  sure  that  the  urinary 
apparatus  is  not  injured. 

Fracture  of  the  acetabulum. — The  rim  of  the  acetabulum,  generally 
the  posterior  and  upper  part,  may  be  broken  off  in  some  forms  of 
dislocation  of  the  femur  on  to  the  dorsum  ilii.  Besides  the  ordinary 
symptoms  of  the  dislocation,  crepitus  will  generally  be  detected  on 
manipulation,  and  the  head  of  the  femur  will  slip  in  and  out  of  the 
acetabulum.  Or  the  fracture  may  extend  through  the  floor  of  the 
acetabulum,  the  head  of  the  bone  being  even  driven  into  the  pelvis. 
Crepitus  may  then  be  detected ;  or  the  head  of  the  bone  may  be 
immovably  fixed  and  the  limb  shortened.  Pain  is  present  on  move- 
ment or  on  attempting  to  stand  on  the  limb,  also  sometimes  on 
pressing  on  the  pubes.  Treatment. — Extension  with  some  abduction 
may  be  made  by  a  long  splint,  or  with  a  stirrup,  weight  and  pulley. 

Fracture  of  the  sacrum  may  occur-  as  the  result  of  severe  direct 
violence,  and  as  it  is  generally  comminuted  and  involves  the  lower 
sacral  nerves,  is  Hable  to  be  accompanied  by  paralysis  of  the  bladder 
and  rectum.  If  a  portion  of  the  bone  is  found  pressing  on  the  rectum 
it  should  be  replaced  if  possible. 

Fracture  of  the  coccyx  is  occasionally  met  with  from  falls  or  blows 
on  the  nates.  It  is  attended  by  pain  on  sitting,  walking,  coughing, 
and  defalcation,  owing  to  the  attachment  of  the  coccygei  muscles 
which  form  part  of  the  floor  of  the  pelvis.  Increased  mobility, 
deformity,  and  crepitus  may  be  felt  with  the  thumb  over  the  bone 
and  forefinger  in  rectum.  A  fall  or  blow  on  the  bone  with  or  without 
fracture  may  give  rise  to  intense  and  long-continued  neuralgia 
{coccygodynia),  which  may  be  relieved  by  morphine  suppositories 
and  oil  enemata,  or  necessitate  the  excision  of  the  coccyx. 

Rupture  of  the  bladder,  if  it  occurs  when  the  viscus  is  full, 
may  be  due  to  a  blow  or  kick  upon  the  abdomen.  Rupture  of  even 
an  empty  bladder  is  a  frequent  complication  of  fracture  of  the  pelvis. 
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Rupture  is  seldom  due  to  over-distension  consequent  upon  urethral 
stricture  as  tlie  walls  of  the  bladder,  are  then  generally  thickened 
and  thereby  rendered  capable  of  resisting  the  pressure  of  the  contanied 
urine.  Under  these  circumstances  it  is  commonly  the  dilated  urethra 
behind  the  stricture  that  gives  way.  , 
State  of  the  parts.— The  intraperitoneal  rupture,  usually  vertical, 
may  extend  through  the  posterior  part  of  the  bladder,  the  urme 
escapinc^  into  the  peritoneal  cavity;  the  extra-peritoneal  rupture 
extends^through  the  anterior  part,  the  urine  then  being  extravasated 
into  the  loose  cellular  tissue  of  the  pelvis.  In  the  former  case, 
which  is  the  more  common,  acute  peritonitis  is  generally  set 
up  sooner  or  later,  according  to  the  condition  of  the  urine,  and  is, 
as  a  rule,  fatal  in  a  few  days.  In  the  latter,  diffuse  cellulitis 
commonly  occurs,  the  patient  succumbing  either  to  septic  intoxica- 
tion from  the  absorption  of  the  products  of  urinary  decomposition 
or  to  the  extension  of  the  inflammation  to  the  peritoneum. 

Signs.— lntm?.%  collapse  following  a  blow  over  the  abdomen  or  a 
severe  injury  of  the  pelvis,  combined  with  the  fact  that  on  passing 
a  catheter  (as  should  always  be  done  in  such  a  case)  no  urine  but 
only  a  little  blood  escapes,  whilst  the  patient  states  that  the  bladder 
was  full  at  the  time  of  the  accident,  or  at  least  that  he  had  passed 
no  water  for  several  hours  previously,  should  lead  us  to  infer  that 
the  bladder  is  ruptured.    The  catheter,  moreover,  may  at  times  be 
felt  to  be  grasped  by  the  empty  bladder,  and  to  slip  through  the 
rent  in  its  walls ;  the  point  may  then  be  detected  more  plainly  than 
natural  through  the  front  of  the  abdomen,  and  blood-stained  uruie 
may  flow.    The  flow,  however,  is  not  continuous,  but  varies  with 
respiration.    If  the  urine  has  had  time  to  collect  in  the  peritoneum, 
a  sensation  of  free  fluid  in  the  abdomen  may  be  detected  on 
palpation.    Later,  symptoms  of  peritonitis  or  of  pelvic  cellulitis  will 
supervene.    Diagnosis. — The  signs,  however,  are  not  always  obvious. 
Thus,  there  may  be  neither  collapse  nor  pain  ;  or,  again,  on  passing 
a  catheter,  several  ounces  of  clear  urine  may  escape  owing  to  urine 
having  collected  in  the  bladder  in  consequence  of  the  rent  being 
small,  or  valvular  or  blocked  by  a  portion  of  intestine.    If  in  doubt, 
ten  or  twelve  ounces  of  some  antiseptic  fluid  may  be  injected  into 
the  bladder,  when,  if  no  rupture  exists,  the  bladder  will  rise  out  of 
the  pelvis  as  during  ordinary  distension,  and  the  same  quantity 
should  flow  out  again  through  the  catheter.    Or  the  bladder  may 
be  inflated  with  air  or  hydrogen :  if  there  is  an  intra-peritoneal 
rupture  the  abdomen  becomes  distended  and  the  liver-dulness  lost ; 
if  the  bladder  is  sound  a  localised  tympanitic  tumour  rises  from  the 
pelvis.    In  a  case  of  ruptured  bladder  under  Walsham's  care  the 
signs  were  obscure  and  the  fluid  test  was  not  conclusive.  Injection 
through  a  catheter  of  a  little  air  by  the  aid  of  the  rubber-ball 
of  an  ether-spray  apparatus  established  the  diagnosis.    It  would 
probably  be  wise   not  to  employ  tlie  air  test  to  a  suspected 
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extra-peritoneal  rupture,  for  emphysema  might  be  produced  around 
the  bladder. 

Treatment. — When  the  rupture  is  intra-peritoneal  the  abdomen 
should  be  immediately  opened  and  the  rent  in  the  bladder  sewn  up. 
Many  cases  have  now  been  treated  successfully  in  this  way  :  amongst 
the  first  of  these  may  be  mentioned  two  by  Walsham.  In  sewing 
up  the  bladder  the  peritoneal  surfaces  should  be  brought  into 
contact  by  Lembert's  sutures  which  should  not  pass  through  the 
mucous  membrane.  And  one  suture  at  least  should  be  placed 
beyond  the  angles  of  the  wound  so  as  to  prevent  leakage  at 
these  spots  (Fig.  208).  After  the  rent  has  been  closed  a  coloured 
antiseptic  fluid  should  be  injected  into  the  bladder  to  make  sure 
that  the  viscus  is  water-tight.  The  peritoneum  should  be  then 
flushed  out  and  the  external  woimd  closed.  A  catheter  should 
not  be  tied  in  the  bladder  for  fear  of  its  inducing  septic  changes 
in  the  urine,  but  the  patient  should  be  made  to  regularly 
empty  his  bladder  every  four  hours  to  guard  against  over- 
distension and  the  giving  way  of  the  sutures.  When  the  margins 
of  the  rent  are  lacerated,  they  should  be  pared  to  admit  of  coaptation, 
and  the  peritoneal  cavity  around,  after  being  cleansed,  packed  with 
iodoform  gauze.  When  it  is  not  clear  whether  the  rupture  is  intra- 
or  extra-peritoneal,  the  fundus  of  the  bladder  should  be  exposed 
before  opening  the  reflection  of  the  peritoneum. 

Extra-peritoneal  rupture  should  be  treated  by  a  median  incision  in 
the  perineum;  also  another  above  the  pubes  may  be  needed  for 
drainage. 

Wounds  of  the  bladder. — The  bladder  may  be  wounded  in  any 
penetrating  wound  of  the  abdomen,  as  by  a  stab  with  a  knife  or 
bayonet  or  gunshot,  or  through  the  sciatic  notch,  or  per  rectum  vel 
vaginam,  or  during  an  operation  for  hernia,  in  which  the  bladder  has 
prolapsed  into  the  sac  or  is  drawn  therein  whilst  twisting  the  neck  of 
the  sac.  It  may  also  be  wounded  in  opening  the  abdomen  when 
the  incision  is  begun  too  near  the  pubes,  with  the  bladder  not 
emptied,  or  drawn  up  by  a  broad  ligament  tumour.  It  may  be  also 
wounded  in  the  course  of  hysterectomy,  whether  vaginal  or 
abdominal.  The  symptoms  are  similar  to  those  of  rupture,  but  the 
diagnosis  is  made,  seeing  that  there  is  already  a  wound  of  the 
abdominal  parietes,  by  exploring  with  the  finger.  The  treatment 
consists  in  closing  the  wound  as  in  rupture,  viz.,  by  an  intra-peritoneal 
operation. 

Rupture  of  the  urethra  is  a  serious  injury,  as  it  exposes  the 
patient  not  only  to  the  immediate  danger  of  extravasation  of  urine, 
but  also  possibly  to  the  lifelong  trouble  of  a  traumatic  stricture.  It  is 
generally  caused  by  a  kick  on  the  perineum,  a  fall  astride  a  joist  or 
rail,  or  the  displacement  of  a  fragment  of  the  pubic  arch  in  fracture 
of  the  pelvis.  The  urethra  may  also  give  way  behind  an  old  stricture 
while  the  patient  is  straining  to  empty  his  bladder,  also  during  coitus. 
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State  of  the  parts.— The  rupture  usually  occurs  where  the  urethra 
passes  under  the  pubic  arch,  i.e.,  either  just  in  front  o  or  just 
behind  the  anterior  layer  of  the  triangular  ligament.  In  the  former 
situation  urine  and  blood  will  be  extravasated  into  the  permeum  ;  in 
the  latter,  about  the  neck  of  the  bladder.  As  the  triangular  hg-a- 
ment,  however,  is  generally  torn,  some  urine  will,  as  a  rule  m  the 
latter  case  also,  pass  forward  into  the  perineum.  The  urethra  may 
be  completely  torn  across,  or  the  rupture  may  only  be  partial,  the 

upper  wall  escaping.  -.n  ^i,   i,-  i. 

The  signs  are  usually  quite  obvious.  Together  with  the  history 
of  an  accident,  there  will  be  some  shock,  pain,  swelling,  and 
ecchymosis  of  the  perineum,  and  escape  of  blood,  often  in  consider- 
able quantities,  into  the  scrotum  and  from  the  urethra.  The  patient 
is  unable  to  pass  water,  and  any  attempt  to  do  so  gives  pam  and 
forces  urine  into  the  tissues  of  the  perineum,  and  thence  into  the 
scrotum,  which  becomes  greatly  swollen  and  oedematous.  On  trying 
to  pass  a  catheter  some  obstruction  is  generally  met  with,  and  will 
often  prove  insurmountable ;  but  if  the  catheter  is  finally  passed, 
clear  urine  will  escape.  These  signs  distinguish  it  from  ruptured 
bladder,  in  which  injury  the  catheter  passes  easily,  but  as  a  rule 
(although  the  bladder  is  said  to  have  been  full  at  the  time  of  the 
injury)  only  a  little  urine  flows.  In  mere  bruising  and  ecchymosis 
of  the  perineiun  the  catheter  will  pass  easily,  and  there  is,  as  a  rule, 
no  escape  of  blood  from  the  urethra. 

Treatment. — In  slight  cases  in  which  there  is  probably  a  mere 
bruising  of  the  urethra  and  no  retention  of  urine,  all  that  is  neces- 
sary is  rest  in  bed  and  careful  watching  for  any  sign  of  extravasation 
into  the  perineum.    If  there  is  retention  a  soft  catheter  should  be 
passed  if  possible  ;  if  not,  a  gum-elastic  or  a  silver  one,  which  should 
be  tied  in  for  three  or  four  days.    Failing  to  pass  a  catheter  or 
extravasation  of  urine  in  any  quantity  having  already  occurred, 
a  staff  should  be  passed  down  to  the  obstruction,  and  a  free 
incision  through  the  middle  line  of  the  perineum  made  upon  its  point. 
The  scrotum  should  also  be  incised  if  infiltrated  with  urine.    If  the 
proximal  end  of  the  torn  urethra  can  now  be  found,  the  catheter 
should  be  passed  through  it  into  the  bladder  and  tied  in.    If  not 
readily  discovered,  a  prolonged  search  for  it  need  not  be  made,  as 
with  a  free  incision  through  the  perineum  there  is  no  danger  of 
further  extravasation  of  urine,  and  a  catheter  will  probably  pass 
after  a  few  days.    If,  however,  the  catheter  cannot  then  be  made  to 
enter  the  bladder,  a  supra-pubic  cystotomy  is  required  to  pass  the 
catheter  from  the  bladder.    If  the  urethra  is  partially  or  completely 
divided,  its  ends  should  be  brought  together  by  suture  over  a  rubber 
catheter,  the  external  wound  in  the  perineum  being  filled  with  gauze. 
The  catheter  should  be  kept  in  for  a  week.    Complete  suture  of  the 
perineal  wound  is  attended  with  some  risk  of  extravasation,  and 
cannot  be  done  where  extravasation  has  already  occurred  on  account 
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of  the  softened  condition  of  the  tissues.  Should  a  fragment  of  the 
pubic  arch  be  found  compressing  the  urethra,  steps  must  be  taken 
to  remove  it,  the  bladder  in  the  meantime  being  aspirated  above  the 
pubes  to  prevent  further  extravasation  occurring.  In  difficult  cases 
temporary  supra-pubic  drainage  may  be  advantageous.  A  silver 
catheter,  as  its  point  is  more  under  control  than  that  of  a  soft  one, 
should  be  passed  daily  during  the  healing  of  the  wound,  and  the 
patient  enjoined  subsequently  to  pass  one  for  himself  at  frequent 
intervals,  and  warned  that  if  he  neglects  to  do  so  a  stricture  will 
gradually  form.  When  established  excision  of  the  stricture  is 
advisable.     (See  also  Stricture  of  the  Male  Urethra  from  Disease.) 

Injuries  of  the  rectum,  occasionally  occur  from  falls  upon  a 
sharp-pointed  body,  or  incautious  attempts  to  pass  a  long  enema-tube 
or  bougie.  Instances  of  the  former  are  slipping  ofif  a  hay-rick  upon 
the  handle  of  a  hay-fork,  falling  backwards  upon  a  stake.  Should 
the  peritoneal  cavity  be  perforated,  death  is  the  almost  invariable 
consequence  of  expectant  treatment,  especially  if  any  rectal  injection 
has  passed  into  the  peritoneum  before  the  mistake  is  discovered. 
There  need  be  no  marked  sign  of  external  injury,  but  pain  and  blood 
in  the  rectum  should  bring  about  an  examination  under  an  anassthetic, 
when  the  rent  may  be  discovered  by  examination  of  the  rectum  with 
the  finger  or  speculum.  Treatment. — Opening  the  abdomen  with 
the  pelvis  raised,  flushing  out  the  peritoneum,  and  sewing  up  the 
rent  in  the  gut,  holds  out  the  only  chance  of  escape. 

Foreign  bodies  in  the  rectum. — Foreign  bodies  of  the  most 
varied  descriptions  have  at  times  been  accidentally  or  intentionally 
introduced  into  the  rectum.  Fish-bones  that  have  been  swallowed 
not  infrequently  become  impacted  just  within  the  anus,  there  giving 
rise  to  much  irritation  or  pain,  and  often  causing  an  ischio-rectal 
abscess.  The  removal  of  some  of  the  bodies,  introduced  apparently 
to  relieve,  when  of  large  size,  is  frequently  attended  with  considerable 
difficulty,  requiring  an  anjjesthetic,  dilatation  of  the  sphincter,  and 
the  use  of  various  forceps,  or  even  the  passage  of  the  whole  hand,  or 
a  sacral  incision  as  in  Kraske's  operation.  In  a  case  under  the  care 
of  Mr.  Willett,  the  foreign  body,  a  Liebig's  extract-of-meat  jar,  could 
not  be  removed  till  the  peritoneal  cavity  had  been  opened  and  the 
jar  forced  down  by  the  hand. 

Injuries  of  the  pudenda. — Contusions  and  wounds  of  all  kinds 
may  be  met  with  : — ecchymosis  of  the  loose  cellular  tissue  is  often 
extensive;  wounds,  though  apt  to  be  attended  with  considerable 
haemorrhage  from  the  great  vascularity  of  the  parts,  on  this  account 
also  heal  very  readily. 

Hsematoma  of  the  labia  major  a  sometimes  occurs  from  injury, 
especially  during  pregnancy  or  parturition,  the  parts  being  congested 
at  those  times.  The  tumour  may  attain  a  large  size,  owing  to  the 
laxity  of  the  tissues.  The  blood  generally  becomes  absorbed,  but  sup- 
puration may  occur  or  the  blood  become  encysted.    The  application  of 
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ice  may  check  the  hicmorrhage.  A  hajmatoma  should  be  laid  open 
especially  if  suppuration  threatens  by  a  free  incision,  clots  turned 
out  and  the  cavity  filled  with  gauze  or  sewn  up. 

Wounds  of  the  vagina  may  be  inflicted  by  a  fall  upon  some 
sharp  object,  or  by  the  introduction  of  a  foreign  body  in  attempting 
abortion,  and  be  the  result  of  rape.  There  is  danger  from  septic 
infection  Hence  the  immediate  necessity  for  thorough  examination 
and  disinfection.  After  this  and  the  ligature  of  bleeding  vessels, 
sutures  may  be  inserted,  or  if  there  is  much  laceration  the  vagina  is 
filled  with  iodoform  gauze. 

Perforation  of  the  walls  of  the  vagina,  with  injury  of  the 
bladder,  rectum,  peritoneum,  or  intestines,  is  the  occasional  result  of 
such  wounds,  and  may  prove  fatal  unless  promptly  dealt  with  as 
above.  Dm-ing  a  full  examination  a  perforation  will  be  discovered. 
If  of  the  bladder  or  rectum,  sutures  are  put  in.  If  of  the  peritoneum 
with  prolapse  of  intestines,  these  may  be  washed  and  returned,  after 
which  a  plug  of  iodoform  gauze  is  passed  into  the  peritoneal  cavity. 
If,  however,  there  is  a  probability  that  septic  material  has  passed 
into  the  peritoneal  cavity,  an  immediate  abdominal  section  is 
requisite. 

Foreign  bodies  in  the  vagina. — Pessaries  that  have  been  intro- 
duced and  forgotten  by  the  patient  are  the  foreign  bodies  most 
frequently  found  in  the  vagina,  but  various  other  articles  have  at 
times  been  met  with.  Their  long  retention  is  often  productive  of  a 
foul-smelling  discharge,  and  may  lead  to  the  perforation  of  the  walls 
of  the  rectum  or  bladder  and  a  persistent  fistula. 

Foreign  bodies  in  the  female  urethra  and  bladder. — Hair- 
pins introduced  with  the  bent  end  forwards,  are  not  infrequently 
pushed  up  the  urethra  into  the  bladder,  where,  if  allowed  to  remain, 
they  become  encrusted  with  phosphates,  and  give  rise  to  symptoms 
of  stone.  The  urethra  should  be  dilated,  and  the  sharp  ends  of  the 
hair-pin  grasped  by  forceps,  snared  in  a  tube,  or  in  some  such  way 
removed. 

Injuries  to  the  pregnant  uterus. — A  blow  or  crush  may 
rupture  the  uterus,  and  also  a  bullet  wound  or  stab  may  set  up 
intraperitoneal  hsemorrhage.  There  is  then  a  danger  of  abortion 
with  puerperal  complications.  Active  treatment  is  indicated  :  laparo- 
tomy with  hysterotomy  (Ca3sarean  section),  or  Porro's  hysterectomy. 
A  stab  or  bullet  may  wound  the  uterus  without  involving  the 
peritoneal  cavity  and  without  disturbing  the  pregnancy.  Treat- 
ment. — Expectant. 

Vesico-vaginal  jlstulsB  (Fig.  234)  are  generally  the  result  of 
sloughing,  consequent  upon  the  pressure  of  the  child's  head  in  a 
prolonged  or  instrumental  labour,  though  they  may  be  occasionally 
produced  in  other  ways,  as  from  the  impaction  of  a  foreign  body  in 
the  vagina  or  urethra,  or  by  injury.  They  give  rise  to  incontinence  of 
urine.   The  fistula  may  be  so  small  as  merely  to  admit  a  probe,  or  nearly 
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the  whole  of  the  wall  of  the  vagma  may  be  destroyed.  The  common 
situation  is  just  below  the  neck  of  the  uterus.  Treatment. — Where 
the  fistula  is  very  small,  touching  it  with  the  actual  cautery  may 
succeed  in  closing  it ;  but  a  plastic  operation  is  usually  necessary. 
The  rectum  having  been  cleared  by  an  enema,  the  patient  is  placed 
in  the  lithotomy  position,  or  better  in  the  genupectoral  position, 
and  a  duck-bill  speculum  introduced.  The  edges  of  the  fistula 
should  then  be  split,  the  bladder  being  separated  from  the  vagina 
for  a  little  around  the  ring,  next  the  wall  of  the  bladder  is  inverted 
•and  sutured,  and  afterwards  the  vaginal  wall  is  everted  towards  the 
vagina  and  similarly  united.  Needles  in  handles  or  a  needle-holder 
are  necessary.  The  urine  must  be  drawn  off  every  six  hours,  or  a 
catheter  is  kept  in  the  urethra  and  the  vagina  gently  douched. 


Fio.  234. — Injuries  to  tlie  female  genitals.  1.  Uretero-vaginal  fistula  ;  2.  Vesico- 
vaginal fistula ;  3.  Rui^ture  through  the  posterior  fourcliette  ;  1.  Partial  rupture 
of  the  perineum,  not  involving  the  anus  ;  5.  Rupture  of  the  perineum,  involving 
the  anus  :  both  the  external  and  internal  sphincter  may  be  divided.  If  complete, 
then  the  upper  angle  of  the  dotted  area,  5,  corresponds  to  the  ridge  in  Fig.  235 
across  which  the  transverse  incision  is  made. 

Uretero-vaginal  fistulse  of  similar  origin  require  the  dissection 
up  of  the  ureter  above  and  its  implantation  into  the  bladder, 
working  either  through  the  vagina  or  through  an  abdominal 
incision. 

Recto-vaginal  fistulse  are  treated  by  inverting  the  rectal 
mucous  membrane  and  everting  the  vagina  after  splitting  the 
margin.  If  extensive,  the  rectal  sphincter  should  be  stretched  or 
divided  backwards  towards  the  coccyx,  and  the  bowels  moved  daily. 

Ruptured  perineum  (Fig.  234)  occurs  during  first,  and  especially 
instrumental  labours.  It  is  a  tear  backwards  along  the  middle  line, 
as  if  cut  by  a  knife.  There  may  be  a  mere  rent  in  the  fourchette  ; 
or  the  rupture  may  extend  from  the  vagina  through  the  sphincter 
aiii  into  the  rectum,  and  involve  more  or  less  of  the  recto- vaginal 
septum. 

Symptoms. — A  rupture   when  slight,  gives  rise  to  no  special 
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trouble  :  but  when  more  extensive,  there  may  be  some  prolapse  of 
r  pos  erior  wall  of  the  vagina  with  the  contiguous  wall  of  the 
r  otum  irectocele),  or  of  the  anterior  wall  o  the  vagnia  and  the  part 
of  the  bladder  in  contact  with  it  {cystocele),  and,  perhaps,  some  pro- 
lapse of  the  uterus.  There  may  also  be  frequent  mictuntion,  and 
when  the  sphincter  ani  is  involved,  incontinence  of  feeces.  If 
The  perineum  is  not  sewn  up  immediately  after  the  rupture  he 
anterior  end,  i...,"  the  vaginal  mucous  membrane,  unites  with  the 
posterior  end,  i.e.,  the  rectal  mucous  membrane,  so  that  theumon  of 


Fia.  23.5.— Suture  of  a  ruptured  perineum  with  patulous  anus.    A.  The  thick  lines 
mark  the  H-shaped  incision.    B.  The  sutures  inserted  :  a  a,  vaginal ;  i>  o 
perineal ;  c  c,  anal.     C.  The  sutures  tightened  ;   r,  rectum  ;  p,  the  restoiecl 
perineum. 

the  sides  is  prevented  and  they  remain  wide  apart.  On  viewing  an 
old  ruptured  perineum,  therefore,  a  transverse  ridge  marks  the  lower 
end  of  the  recto-vaginal  septum  where  the  vaginal  and  rectal  mucous 
membranes  have  come  into  contact. 

Treatment.— ka  attempt  to  unite  the  parts  should  always  be 
made  immediately  after  the  rupture  by  sewing  up  first  the  mucous 
membrane  of  the  vagina,  then  that  of  the  rectum,  and  lastly  the 
skin  of  the  perineum  by  sutures  inserted  deeply.  Should  this  fail, 
a  plastic  operation  should  not  be  undertaken  until  the  vaginal 
discharge  has  ceased,  the  child  been  weaned,  and  the  general  health 
restored.  The  patient  in  the  meantime  should  not  be  allowed  to 
walk  about  for  fear  of  a  prolapse  of  the  parts,    The  bowels  having 
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been  cleared  by  an  aperient,  and  the  rectum  on  the  morning  of  the 
operation  by  an  enema,  the  patient  should  be  placed  in  the  lithotomy 
position.  In  the  older  operation  the  skin  was  dissected  up  from  the 
sides  of  the  fissure,  and  the  mucous  membrane  from  the  recto-vaginal 
septum,  so  as  to  leave  a  raw  surface.- 

The  newer  method  consists  in  making  incisions  like  the  letter  H,  the 
transverse  splitting  the  recto-vaginal  septum  and  the  longitudinal 
extending  along  the  sides  of  the  vulva  and  anus.  If  the  vaginal 
mucous  membrane  is  now  drawn  well  forwards  and  that  of  the  rectum 
backwards,  the  wound  is  restored  to  the  state  it  was  in  immediately 
after  the  rupture.  Sutures  may  now  be  inserted  (Fig.  235),  as  in 
a  recent  case,  except  that  the  perineal  sutures,  and  especially  the 
hindermost  one  (the  "  purse-string  suture  "),  must  be  inserted  more 
deeply  in  order  to  pull  down  the  recto-vaginal  septum  and  so  restore 
again  the  perineal  body.  This  method  has  .the  advantage  that  no 
tissue  is  pared  away. 

After-treatment. — It  is  better  not  to  apply  anj^  fixed  dressing ; 
the  nurse  should  as  often  as  ftecal  mucus  escapes  wipe  it  away, 
dust  with  iodoform,  and  keep  a  gauze  pad  under  the  perineum. 
The  patient  should  lie  perfectly  quiet  on  her  back  with  the  legs 
tied  together,  and  the  knees  over  a  pillow,  and  should  keep  her 
bed  for  at  least  three  weeks.  The  urine  should  be  passed  on  the 
hands  and  knees  or  be  drawn  off  by  the  catheter.  Some  surgeons 
keep  the  bowels  confined  for  three  days  to  ensure  rest  to  the  wound, 
but  as  the  fsecal  relief  may  then  endanger  the  adhesions,  it  is 
better  to  ensure  a  soft  daily  motion  from  the  first  by  gentle  laxatives. 
The  deep  sutures  may  be  removed  at  the  end  of  a  week  or  ten  days, 
or  left  in  until  loose,  the  parts  in  the  meanwhile  being  kept  clean  by 
gentle  syringing  with  an  antiseiatic  lotion.  Where  the  posterior  or 
anterior  wall  of  the  vagina  is  much  prolapsed,  a  wedge-shaped  piece  of 
mucous  membrane  may  be  removed,  and  the  edges  of  the  incision 
brought  together  by  suture. 

Injuries  of  the  scrotum  and  testicle. — Incised  wounds  of  the 
scrotum  and  penis  are  rare.  They  bleed  freely  but  readily  heal  in 
consequence  of  their  abundant  blood  supply.  Contused  wounds  of 
the  scrotum  are  often  attended  with  mxxch  extravasation  of  blood, 
giving  the  parts  a  black  and  swollen  appearance,  and  are  apt  to  be 
followed  by  sloughing.  Should  such  threaten  free  incisions  must  be 
made.  Extravasation  of  blood  into  the  tunica  vaginalis  (hcematocele), 
and  inflammation  of  the  testicle  (orchitis),  both  of  which  may  follow 
a  blow  or  other  injury  of  the  parts,  are  described  under  Diseases  of 
the  Testicle.    A  divided  vas  deferens  may  be  reunited  like  the  ureter. 

Rupture  or  fracture  and  dislocation  of  the  penis  into  the 
scrotum  are  of  very  rare  occurrence  as  a  consequence  of  a  squeeze  or 
crush. 

Ligature  of  the  penis  A  piece  of  string  is  sometimes  tied 

round  the  penis  by  children  either  in  play,  or  to  prevent  themselves 
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\vettin^>-  the  bed.  Great  swelling  in  front  of  the  constriction  ensues, 
and  if  the  cause  is  not  recognised  and  removed,  the  string  will  soon 
cut  deeply  into  the  penis,  and  may  even  divide  the  urethra. 

Rupture  of  the  frsenum.— Quite  severe  hpemorrhage  may  follow 
when  the  artery  is  only  partly  torn  across ;  when  completely  divided 
the  hajmorrhage  will  cease,  or  the  proximal  end  may  be  tied. 

Foreign  bodies  in  the  male  urethra  and  bladder.— Pieces  of 
slate  pencil,  beads,  wax  bougie,  and  the  like,  are  sometimes  passed  by 
boys  or  by  the  insane  into  their  urethra,  and  not  infrequently  a  piece 
of  damaged  gum-elastic  or  black  catheter  is  broken  off  during 
catheterisation.    An  attempt  should  be  made  to  remove  the  foreign 
body  by  manipulation  with  the  fingers,  or  by  the  introduction  of 
various  urethral  forceps,  or  by  asking  the  patient  to  first  close  the 
meatus  with  the  finger  and  thumb,  to  make  a  forcible  attempt  to 
pass  water,  and  then,  suddenly  to  let  go.    If  the  forceps  are  used 
the  urethra  should  be  grasped,  if  practicable,  behind  the  foreign 
body,  lest  it  be  pushed  back  into  the  bladder.    These  means  failing, 
it  may  be  pushed  back  into  the  bladder,  broken  up  by  a  lithotrite, 
and  washed  out  by  the  evacuator,  or,  if  soft,  grasped  with  the 
lithotrite  and  extracted  whole.    A  piece  of  ' soft  catheter  may  readily 
be  removed  in  this  way.    If  the  foreign  body  cannot  be  pushed  into 
the  bladder,  it  must  be  cut  down  upon  and  extracted  through  an 
incision  in  the  middle  line  of  the  urethra.    A  pin  introduced  head 
first  should  have  the  point  thrust  out  through  the  skin  up  to  the 
head.    The  head  can  thus  be  reversed,  and  may  so  be  pushed  out 
through  the  meatus.    An  ear  of  corn  or  piece  of  grass  introduced 
with  the  awns  pointing  towards  the  meatus  is  very  difficult  to  extract, 
and  generally  requires  an  incision  into  the  urethra  through  the 
perineum.    If  a  foreign  body  is  allowed  to  remain  in  the  urethra  it 
becomes  encrusted  with  phosphates,  and  gives  rise  to  symptoms  of 
impacted  calculus  (which  see).    Foreign  bodies  in  the  bladder  soon 
become  encrusted  with  phosphates  and  cause  symptoms  of  stone  (see 
Stone  in  the  Urethra  and  Bladder). 


INJURIES  OF  THE  UPPER  EXTREMITY. 

Bruises,  contusions,  burns,  scalds,  and  frostbites  of  tlie 
upper  extremity  (see  General  Pathology  of  Injuries). 

Sprains  of  the  joints  of  the  upper  extremity,  especially  of  the 
wrist,  arc  very  common.  Treatment. — Rest,  the  application  of  cold, 
and  in  the  case  of  the  thumb,  wrist,  or  elbow,  a  wet  bandage  followed 
by  massage  and  friction  with  a  stimulating  liniment.  As  the  result 
of  a  sprain,  however  slight,  in  a  tuberculous  subject,  inflammation 
in  or  around  the  joint  may  ensue,  leading  to  fibrous  ankylosis, 
adhesion  of  the  tendons  to  tlieir  sheatlis,  ganglion,  etc.  See  Sprains, 
p.  264. 

.•57—2 
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Sprains  of  the  muscles  and  tendons  cause  tenderness,  swelling 
and  pain  on  movement,  and  are  not  infrequently  met  with  at  the  wrist 
after  hard  rowing,  in  the  supinators  after  tennis  or  other  excessive 
exercise.    Apply  cold,  and  later  sti-apping  or  perhaps  use  a  wristlet. 

Ruptures  of  muscles  and  tendons,  especially  the  pectoralis 
major,  the  deltoid,  the  thumb  and  finger  tendons,  and  the  long 
tendon  of  the  biceps,  are  not  uncommon  accidents.  The  latter 
may  occur  during  any  sudden  and  forcible  action,  and  may  be  known 
by  sudden  pain,  loss  of  power,  and  a  gap  in  the  course  of  the  long 
tendon,  whilst  the  inner  head,  on  putting  the  muscle  into  action, 
forms  a  prominent  lump.  The  long  tendon  of  the  biceps,  the  finger 
or  thumij  tendons  should  be  immediately  united  with  kangaroo-tail 
tendon  sutures.    Later  employ  strapping  and  rubbing. 

Wounds  of  the  palm  are  frequently  attended  with  severe  and 
troublesome  haemorrhage  from  either  the  superficial  or  deep  arch. 
When  the  wound  is  clean  cut  the  bleeding  vessel  may  be  tied  in  the 
usual  way ;  but  when  it  is  of  a  punctured  character  an  Esmarch's 
tube  should  be  applied  alDOve,  and  the  wound  having  been  carefully 
enlarged  the  vessel  should  be  sought  and  both  ends  tied.  If  the  dis- 
section is  neatly  performed  with  strict  antiseptic  precautions  much 
less  harm,  if  any,  will  be  done  than  was  often  caused  by  the  now 
antiquated  graduated  compress. 

Recurrent  hcemorrhage  from  a  palmar  wound  which  has  been 
allowed  to  become  septic,  so  that  the  ligatures  will  not  hold,  should 
be  treated  by  ligature  of  the  brachial  artery. 

Traumatic  aneurysms  may  arise  on  the  radial  or  ulnar  arteries  or 
their  branches  in  the  palm.    Excision  is  the  proper  measure. 

Septic  wounds  of  the  palm,  when  not  immediately  treated  anti- 
septically,  are  followed  by  the  same  troubles  and  dangers  described 
under  Whitlow. 

Smashes  of  the  hand. — After  rendering  the  whole  hand  aseptic, 
as  much  as  possible  must  be  saved.  After  removing  fragments  of 
bone  much  can  be  done  by  trimming  and  adjusting  flaps,  suturing 
divided  tendons,  or  fixing  them  to  other  tendons  or  ends  of  bone 
so  that  they  do  not  retract.  Digits  after  being  quite  cut  off, 
even  for  as  long  as  two  hours,  have  been  fixed  in  position  and  have 
united,  but  with  imperfect  recovery  of  sensation  and  movement. 
The  utility  of  even  part  of  the  hand  is  much  greater  if  the  thumb 
remains,  or  even  a  portion  of  it,  however  stiff.  Fingere  which  are 
stiff  and  curved  may  have  to  be  removed  later  if  they  impair  the 
usefulness  of  the  hand ;  or  it  may  be  more  useful  for  the  patient  to 
retain  the  damaged  digits. 

A  convenient  dressing  for  the  end  of  a  finger  is  a  square  of  gauze, 
with  a  notch  cut  towards  the  centre  from  the  middle  of  each  side. 

Cut  wrist. — Injuries  on  the  palmar  surface  of  the  wrist  are 
important  on  account  of  the  danger  to  the  median  and  ulnar  nerves 
and  to  the  tendons.    As  a  consequence  the  hand  may  be  paralysed 
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by  loss  of  nerve  influence,  or  rendered  useless  by  adhesions  of  the 
tendons  about  the  wrist.  ,     ,      ,  ■ 

Most  frequently  the  cut  is  made  by  broken  glass  ;  the  hand  is 
thrust  through  a  pane  of  glass,  or  a  glass  bottle  breaks  whilst  its 
cork  is  being  drawn.  Hence,  chips  of  glass  may  be  driven  deeply 
into  a  wound. 

No  case  of  wound  in  this  region,  even  apparently  the  most 
superficial,  should  be  sewn  up  and  dismissed  without  a  careful 
inquiry  into  the  accident  to  learn  whether  fragments  of  glass,  etc., 


Fig.  236.— Section  of  the  forearm  above  the  wrist  to  show  the  relation  of  the  various 
structures.  (After  Braune,  Esmarch  and  Kowalzig.)  r.  Eatlius  ;  u.  ulna; 
i.m.  interosseous  membrane.  Muscles  :  s.l.  supinator  longiis  ;  e.o.m.p.  extensor 
ossis  metacarpi  poUicis  ;  e.c.r.l.  extensor  carpi  radialis  longior  ;  e.c.r.b.  extensor 
carpi  radialis  brevier  ;  e.jp.i.jp.  extensor  primi  internodii  pollicis  ;  e.s.i.p.  extensor 
secundi  internodii  pollicis  ;  e.c.d.  extensor  communis  digitorum  ;  e.i.  extensor 
indicis  ;  e.m.d.  extensor  minimi  digiti  ;  ecu.  extensor  carpi  ulnaris  ;  p.q.  pro- 
nator quadratus  ; /.c.u.  flexor  carpi  ulnaris  ;/.  rf.j^.  flexor  profundus  digitorum  ; 
f.,i.d.  flexor  sublimis  digitorum  ;  p.l.  palmaris  longus  ;  f.l.p.  flexor  longus 
pollicis  ;  f.c.v.  flexor  carpi  radialis.  Vessels  :  r.a.  radial  artery  ;  u.a.  ulnar 
artery  ;  a.i.a.  anterior  interosseous  artery  ;  p.i.a.  posterior  interosseous  artery  ; 
s.r.v.  superficial  radial  vein  ;  m.v.  median  vein  ;  s.u.v.  .superficial  ulnar  vein. 
Nerves  :  m.n.  median  nerve  ;  u.n.  ulnar  nerve  ;  r.n.  radial  nerve  ;  a.i.n.  anterior 
interosseous  nerve  ;  posterior  interosseous  nerve. 


may  not  have  entered  ;  also  an  examination  of  the  hand  should  be 
made  to  see  whether  there  is  loss  of  movement  even  in  single  tendons, 
or  loss  of  sensation  or  of  motion  in  the  small  hand  muscles.  Espe- 
cially should  the  wound  be  rendered  aseptic,  even  when  only  skin 
deep,  lest  septic  suppuration  fix  the  tendons  and  permanently  impair 
the  hand.  So  painful  is  the  wound  that  in  nearly  all  cases  the  patient 
should  be  anassthetised.  Then  the  wound  is  thoroughly  cleansed  with 
antiseptic  lotion  and  explored  for  glass  or  fragments  of  stone,  hoemor- 
rhage  being  arrested  by  ligature.  Next  attention  should  be  turned 
(Fig.  236)  to  any  divided  tendons  and  then  to  the  region  of  the  median 
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and  ulnar  nerves,  which  may  be  found  completely  or  partially  divided, 
or  divided  and  displaced.  After  the  wound  has  been  treated  anti- 
septically  there  should  be  no  hesitation  in  enlarging  it  upwards  or 
downwards,  so  that  no  injury  need  be  overlooked,  and  a  tendon 
mistaken  for  a  nerve  and  vice  versd.  The  cut  ends  of  the  nerves 
(see  p.  288)  and  the  tendons  (see  p.  273)  are  carefully  united,  the 
wound  sutured,  and  the  hand  fixed  on  a  dorsal  splint  of  malleable 
metal,  bent  to  an  obtuse  angle  so  that  the  wrist  is  kept  flexed.  The 
fingers  are  submitted  to  passive  movement  on  the  second  or  third 
day,  and  this  is  continued  whilst  encouraging  the  patient  to  make 
active  movements.  The  wrist  is  moved  as  soon  as  the  wound  has 
healed.  The  patient's  hand  muscles  may  also  be  stimulated  with  the 
Faradic  current,  which  will  prevent  wasting. 

Patients  who  struggle  whilst  being  anaesthetised  sometimes  draw 
up  the  proximal  end  of  a  cut  tendon.  To  save  the  necessity  of 
slitting  up  the  sheath  in  search  of  the  retracted  end,  clamp  forceps 
may  be  put  beforehand  on  any  end  that  is  hanging  out  of  the  wound 
(taking  care  that  it  is  not  that  of  a  nerve),  or  the  forearm  may 
meanwhile  be  grasped  firmly  above  the  cut. 

Paralysis  of  the  hand  subsequent  to  injury. — An  examination  is 
required  as  to  : — Active  movement,  the  muscles  paralysed,  the  tendons 
divided,  the  loss  of  sensation,  and  the  wasting  of  the  muscles  as 
shown  by  electrical  reactions.  Then  nerves  are  resected  and  united, 
tendons  freed  and  united  or  transplanted. 

Ring  constricting  finger. — A  ring  usually  worn  may  come  to 
constrict  the  finger  swollen  by  an  accident  or  by  rapid  oedema.  In 
order  to  avoid  cutting  through  the  ring,  the  finger  is  greased, 
soaked  in  iced  water,  or  a  thread  is,  if  possible,  passed  under  the 
ring  and  then  closely  wound  round  the  finger  from  the  tip  to  the 
ring,  so  squeezing  upwards  the  oedema  and  allowing  the  ring  to  be 
drawn  ofi". 

Foreign  bodies. — Thorns  and  splinters  under  the  nail  cause 
much  pain,  and  unless  removed  set  up  dangerous  suppuration.  They 
may  be  removed  by  carefully  cutting  a  notch  in  the  nail  over  the 
foreign  body,  and  deepening  the  notch  until  the  foreign  body  can  be 
seized  fairly  without  danger  of  its  breaking  off. 

Needle  in  the  palm. — It  is  not  infrequent  for  a  needle  to  run 
into  the  hand  and  be  broken  off.  If  it  can  be  felt  it  should  be 
cut  down  upon  and  extracted  with  forceps,  care  being  taken  not 
to  push  it  in  further,  and  so  lose  it  in  the  attempt.  If  it  cannot  be 
felt,  its  presence  should  be  determined  and  its  exact  situation 
localised  by  the  x  rays,  after  which  the  surgeon  should,  avoiding 
important  structures,  expose  the  needle  and  remove  it.  An 
Esmarch's  tube,  and  of  course  the  strictest  antiseptic  precautions, 
should  be  used. 

Localisation  of  foreign  bodies. — For  the  following  description 
we  are  indebted  to  Dr.  Hugh  Walshani  (Plates  VIII.  and  IX. 
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Three  co-ordinates  are  necessary  for  tlie  localisation  of  tlie  body, 
viz.,  its  depth  below  the  surface,  and  its  distance  from  two  fixed 
lines.  These  co-ordinates  can  be  obtained  in  the  following  way.  Two 
wires  previously  inked  are  stretched  at  right  angles  to  each  other 
across  the  photographic  plate.  The  part  to  be  skiagraphed  is 
then  pressed  firmly  on  the  plate  across  the  wii-es  so  that  their 
impression  is  left  on  the  skin.  Two  skiagrams  are  now  taken  of 
the  part  on  the  same  plate  60  cm.  apart,  by  sliding  the  tube  along  a 
graduated  bar  between  stops  placed  30  cm.  on  each  side  of  zero. 
This,  of  course,  gives  two  images  of  the  foreign  body.  The  plate  is 
now  developed  in  the  ordinary  way.  When  dry  it  is  taken  to  the 
cross-thread  localiser.  The  image  of  the  cross  wires  on  the  negative 
is  made  to  accurately  coincide  with  two  lines  at  right  angles  to  each 
other  scratched  on  the  plate  of  the  localiser.  The  bar  of  the 
localiser  is  adjusted  to  a  height  corresponding  to  the  distance  at 
which  the  focus-tube  was  situated  above  the  photographic  plate 
during  exposure.  The  points  of  the  needle  attached  to  the  threads 
which  pass  over  the  bar  of  the  localiser  are  placed  one  on  each  of 
the  shadows  of  the  foreign  body,  and  the  point  above  the  plate  at 
which  the  threads  cross  gives  the  distance  of  the  foreign  body  below 
the  surface.  The  other  two  co-ordinates  are  found  by  measuring  • 
the  distance  of  the  point  where  the  threads  cross  each  other  from 
the  image  of  the  two  cross  wires. 

By  a  special  apparatus  au  operation  can  be  done  under  the  direct 
guidance  of  the  x  rays. 

Dislocations  of  the  Tipper  Extremity. 

Dislocations  of  the  clavicle.— The  sternal  end  may  be 
dislocated,  1,  forwards ;  2,  upwards ;  and  3,  backwards.  The 
forward  variety  is  the  most  frequent ;  the  upward  is  very  rare. 
Cause. — The  forward  and  the  upward  dislocations  are  produced 
by  indirect  violence,  such  as  a  blow  or  fall  upon  the  fro7it  or  top 
of  the  shoulder;  the  backward  variety  either  directly  by  force 
applied  to  the  sternal  end,  or  indirectly  by  a  blow  or  fall  on  the 
backoi  the  shoulder.  Displacement. -In  the  forward  dislocation 
the  end  of  the  bone  lies  in  front  of  the  sternum,  in  the  7ipward  it 
lies  m  the  suprasternal  notch  touching  the  opposite  clavicle,  in  the 
backward  between  the  sternum  and  the  trachea.  Signs.— In  the 
forward  dislocation  (Fig.  237)  the  end  of  the  bone  can  be  felt  in 
Its  abnormal  situation,  and  can  be  distinguished  from  fracture 
near  the  sternal  end  by  the  length  of  the  clavicle  being  the  same 
on  the  two  sides  and  by  the  absence  of  crepitus.  The  upward 
variety  which  is  very  rare,  may  be  diagnosed  in  tlie  same  way. 
In  the  backward,  which  is  also  rare,  there  is  a  depression  at  the 
situation  of  the  sterno-clavicular  joint,  and  there  may  be  dyspnoea, 
dysphagia,  and  congestion  of  tlic  head  and  face  from  pressure  on 
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the  trachea,  oesophagus,  and  veins  of  the  neck.  'Treatment. — The 
forward  and  backward  dislocations  can  be  reduced  by  drawing  back 
the  shoulders,  the  knee  being  placed  between  the  scapulae.  All 
forms  are  difficult  to  retain  in  position.  The  best  plan  is  to  keep 
the  patient  on  his  back  as  described  for  fracture,  p'.  598. 

Dislocation  of  the  acromion. — The  acromial  process  of  the 
scapula  may  be  dislocated  either,  I ,  upwards ;  or  2,  downwards.  Both 
forms  are  rare,  but  the  downward  is  the  least  so.  These  injuries 
are  sometimes  spoken  of  as  dislocations  of  the  acromial  end  of  the 
clavicle.  Cause. — Commonly  direct  violence  applied  to  the  acromion 
driving  it  down.  The  signs  are  apparent  lengthening  of  the  arm 
with  depression  and  slight  flattening  of  the  shoulder,  and  a  pro- 
jection in  the  region  of  the  acromio-clavicular  joint  caused,  in  the 
dowmvard  form,  by  the  acromial  end  of  the  clavicle,  and  in  the 
upward  by  the  acromion  process.  In  the  downward  variety  more- 
over the  end  of  the  trapezius  stands  out  as  a  prominent  ridge,  and 

on  pressing  with  one  hand  on  the 
shoulder  and  with  the  other  on 
the  elbow  the  articular  surfaces 
are  brought  into  apposition  and 
soft  crepitus  can  be  obtained.  Re- 
duction is  as  a  rule  easily  effected 
by  drawing  the  shoulders  well 
backwards  ;  but  it  is  difficult  to 
retain  the  bones  in  position  in 
consequence  of  the  peculiar  obli- 
quity of  the  articulation.  This 
may  be  attempted  by  placing  a 
pad  over  the  joint  and  applying  a 
strap  or  a  bandage  over  the  shoulder  and  under  the  elbow,  and  then 
bandaging  the  arm  to  the  side.  We  have  seen  the  best  results 
from  rest  in  the  horizontal  position  for  three  weeks  :  but  little  incon- 
venience attends  the  dislocation,  though  unreduced.  At  any  rate 
the  shoulder  should  not  be  allowed  to  get  stiff. 

Dislocation  of  the  shoulder  is  very  common,  a  fact  explained 
by  the  shallowness  of  the  glenoid  cavity,  the  large  size  and 
rounded  shape  of  the  head  of  the  bone,  and  the  powerful  leverage 
exerted  on  the  joint  by  the  arm  when  it  receives  the  weight  of  the 
body  in  falls,  etc.  The  looseness  of  the  capsule  is  an  important 
factor  in  recurring  cases.  It  is  most  frequent  in  the  old  and 
middle-aged,  rare  in  the  young,  and  more  common  in  men  than  in 
women. 

Cause. — Falls  on  the  elbow  or  hand  with  the  arm  abducted; 
forcible  twists  of  the  arm;  falls  or  blows  directly  upon  the 
shoulder;  and  muscular  action  especially  causing  recurrence. 

Varieties. — Dislocations  of  the  shoulder  may  be  classified  accord- 
ing to  the  position  of  the  head  of  the  humerus  into — 1,  forward 


Fio.  237. — Dislocation  of  tlie  sternal  end 
of  the  clavicle  forwards.  (Bryant's 
Surgery. ) 
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and  slicrhtly  downwards  {suhcoracoid)  (Fig.  238)  3  2,  downwards 
and  slightly  forwards  (subglenoid)  (Fig.  239)  ;  3,  backwards  {sub- 
spinous) (Fig.  240) ;  and  4,  forwards  an  inwards  (subclavicular) 
(Fig.  241).  °It  is  probable  that  when  the  dislocation  is  caused 
by  a  fall  on  the  abducted  arm  the  head  of  the  bone  is  first  forced 
through  the  lowest  part  of  the  capsule,  and  either  remains  below 


FiQ3.  238,  239,  240  241. — Various  forms  of  dislocation  of  the  luuuerus. 
(Professor  Flower's  models.) 

the  glenoid  cavity  or  is  drawn  iipwards  and  inwards  beneath  the 
coracoid  or  clavicle,  or  exceptionally  backwards  beneath  the  spine. 
An  upward  dislocation  (subacromial)  has  been  described,  but  this 
form  of  displacement  is  more  generally  believed  to  be  the  result  of 
chronic  osteo-arthritis.  Other  and  rarer  varieties  have  also  been 
described,  but  appear  to  be  merely  modifications  of  those  above 
enumerated. 

The  signs  common  to  all  the  varieties  in  addition  to  the  ordinary 
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signs  of  dislocation,  viz.,  pain,  swelling,  immobility,  and  absence 
of  crepitus,  are,  I,  flattening  of  the  shoulder;  2,  prominence  of 
the  acromion  ;  3,  a  hollow  beneath  the  acromion,  increased 
when  the  arm  is  raised  ;  4,  a  change  in  direction  of  the  axis  of 
the  humerus  ;  5,  the  absence  of  the  head  of  the  bone  from  the 
glenoid  cavity,  and  its  presence  in  an  abnormal  situation ;  6,  a 
lowering  of  the  anterior  and  posterior  axillary  folds ;  and  7,  altera- 
tion in  the  length  of  the  limb  when  compared  with  that  of  the 
opposite  side.  In  doubtful  cases  the  following  tests  will  be  found 
of  use  : — 1,  Hamilton's  test.  A  straight  edge  applied  to  the  outer 
side  of  the  arm,  touches  the  acromion  and  external  condyle,  but 
not  at  the  same  time  the  deltoid,  when  the  head  of  the  humerus 
is  absent  from  the  glenoid  cavity ;  2,  Callaway's  test.  A  tape 
passed  around  the  acromion  and  under  the  axilla  will  measure 
about  two  inches  more  on  the  dislocated  than  on  the  sound  side ; 
3,  Dugas's  test.  With  the  hand  placed  on  the  opposite  shoulder, 
the  elbow  on  the  side  of  a  dislocation  cannot  be  made  to  touch  the 
chest ;  4,  Humphry's  test.  If  the  great  tuberosity  of  the  humerus 
can  be  felt  beneath  and  a  little  external  to  the  acromion,  the  head 
is  in  the  glenoid  cavity.  Occasionally  a  dislocation  is  complicated 
by  a  fracture,  and  an  accurate  diagnosis  may  be  rendered  very 
diflBcult.  In  such,'  and  in  all  cases  where  there  is  any  doubt,  the 
position  and  condition  of  the  head  of  bone  should  be  ascertained  by 
the  X  rays,  and  a  further  examination,  if  necessary,  should  be 
subsequently  made  under  an  aneesthetic. 

The  suhcm-acoid. — This  is  the  most  frequent  variety  of  dislocation 
of  the  shoulder  (Fig.  238).  The  head  rests  on  the  anterior 
surface  of  the  neck  of  the  scapula,  just  below  the  coracoid  process, 
the  groove  between  the  head  and  greater  tuberosity  resting  on  the 
anterior  margin  of  the  glenoid  cavity.  The  capsular  ligament  is 
lacerated,  anteriorly  and  inferiorly,  or  detached  from  the  margin 
of  the  glenoid  cavity  in  front  and  below.  The  subscapularis  is 
generally  raised  by  the  head  of  the  bone  from  the  scapula,  and  the 
supraspinatus,  infraspinatus,  and  teres  minor  are  tightly  stretched. 
Sometimes  these  muscles  are  torn  across  at  their  insertion,  or  the 
greater  tuberosity  is  detached,  the  muscles  remaining  entire. 
Under  these  circumstances  the  head  of  the  bone  rolls  inwards  so 
that  more  of  it  is  internal  to  the  coracoid  process,  a  condition 
described  by  Malgaigne  as  a  distinct  variety  (intracaracoid).  The 
longhead  of  the  biceps  is  generally  uninjured,  whilst  the  short  head 
and  the  coraco-brachialis  and  the  axillary  artery  and  brachial 
plexus  are  displaced  inwards  by  the  head  of  the  bone.  Special 
signs.— I,  the  head  of  the  bone  can  be  seen  and  felt  in  its  abnormal 
situation ;  2,  the  elbow  projects  slightly  backward  and  away  from 
the  side ;  3,  the  arm  is  generally  shortened  or  unaltered  in  length  ; 
occasionally  it  is  said  to  be  lengthened.  The  truth  appears  to  be 
that  there  are  all  grades  between  the  subcoracoid  as  here  described. 
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in  which  there  is  undoubted  sliortening,  and  the  next  form,  tlie 
siib'vlenoid,  in  which  lengthening  as  undoubtedly  occurs. 

The  subglenoid  is  the  next  most  common  variety.  The  head 
rests  on  the  inner  aspect  of  the  inferior  border  of  the  scapula,  below 
and  a  little  in  front  of  the  glenoid  cavity  (Fig.  239).  The  capsular 
ligament  is  ruptured  below.  The  supraspinatus,  uifraspniatus, 
tel-es  minor,  and  subscapularis  may  or  may  not  be  torn.  The 
circumflex  nerve  is  especially  liable  to  be  compressed,  producmg 
temporary  or  even  permanent  paralysis  of  the  deltoid.  The  signs 
are  similar  to  those  of  the  subcoracoid,  but  there  is  greater 
flattenino'  of  the  shoulder,  more  prominence  of  the  acromion,  and 
a  more  marked  depression  under  it,  and  the  elbow  points  neither 
backwards  nor  forwards,  but  is  carried  away  from  the  side.  Special 
signs.— \.  Great  depression  of  the  anterior  fold  of  the  axilla  ; 
2,  presence  of  the  head  of  the  bone  in  the  axilla  ;  3,  lengthening  of 
the  arm  ;  4,  an  interval  of  from  one  to  two  inches  between  the 
coracoid  process  and  the  head  of  the  bone.  A  very  rare  variety 
of  the  subglenoid  dislocation,  in  which  the  arm  is  not  only 
abducted  but  also  raised  so  that  the  elbow  is  on  a  level  with  the 
head,  is  known  as  luxatio  erecta.  It  has  been  caused  by  falling 
down  a  well  and  by  being  dragged  whilst  holding  on  to  a  runaway 
horse  by  the  reins. 

The  subspinous.— This  variety  is  rare.  Presumably  in  a  fall  the 
elbow  must  be  well  advanced.  In  one  case  it  was  caused  by  a 
back-handed  stroke  at  tennis.  The  head  rests  on  the  dorsum 
of  the  scapula  beneath  the  spine  (Fig.  240).  The  capsular  , 
ligament  may  or  may  not  be  ruptured.  The  infraspinatus  is 
generally  torn  up  from  the  bone,  and  the  subscapularis  and 
supraspinatus  are  either  stretched,  or  ruptured,  according  to  the 
amount  of  displacement.  The  teres  minor  is  relaxed,  and  the  long 
tendon  of  the  biceps  stretched  or  displaced  from  its  groove.  Special 
signs. — 1.  Great  flattening  of  the  shoulder,  with  a  deep  hollow  below 
the  coracoid ;  2,  slight  lengthening  of  the  arm  ;  3,  the  elbow  points 
forwards ;  4,  the  forearm  is  in  front  of  the  chest  in  consequence  of 
the  inward  rotation  of  the  humerus,  which  is  close  to  the  side  ; 
5,  the  head  of  the  bone  can  be  felt  in  its  abnormal  situation,  but 
not  in  the  axilla. 

The  subclavicular  is  very  rare.  The  head  rests  beneath  the 
clavicle,  internal  to  the  coracoid  process  (Fig.  241).  The  capsule 
is  generally  extensively  lacerated  at  its  inner  side.  The  pectoral 
muscles  are  raised  by  the  head  of  the  bone,  which  rests  on  the  ribs 
either  on  or  between  the  fibres  of  the  subscapularis.  The  latter 
muscle  is  torn  up  from  the  subscapular  fossa,  but  retains  its 
connection  to  the  humerus.  The  supraspinatus  and  infraspinatus 
are  generally  torn,  or  detached  from  the  humerus,  but  may  retain 
their  connection  to  the  capsidar  ligament.  The  teres  minor  is  not 
torn.     Special  signs. — 1,  The  head  of  the  bone  forms  a  distinct 
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prominence  below  the  clavicle  ;  2,  the  shaft  only  can  be  felt  in 
the  axilla;  3,  the  arm  is  pressed  tightly  to  the  chest;  and  4,  the 
elbow  projects  backwards. 

Diagnosis. — A  dislocation   of   the  shoulder   may  have  to  be 


Fia.  242. — Kocliei's  method  of  reducing  dislocation  of  the  shoulde'-. 
Arm  abducted  and  rotated  out. 


Fro.  243.— Kocher's  method  of  roduc-  Fig.  244.— Kocher's  method  of  reducing 

ing  dislocation  of  tlic  shoulder.    Ex-  dislocation  of  shoulder.    Rotation  of 

tenial  rotation  still  kept  up  wliikt  humerus  inwards, 
elbow  is  carried  across  chest. 


diagnosed  from  a  fracture  of  the  neck  of  the  humerus,  separation  of 
the  upper  epiphysis,  fracture  of  the  neck  of  the  scapula,  fracture  of 
the  glenoid  cavity,  and  from  simple  sprains  and  contusions  of  the 
joint  attended  with  more  or  less  paralysis  of  the  deltoid.  Attention 
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to  the  o^eneral  and  special  signs  of  dislocation  as  above  given, 
too-ethe°\vitli  the  absence  of  crepitus  and  other  signs  of  fracture, 
win  c^enerally  make  the  diagnosis  easy  ;  but  where  the  patient  is 
very  muscular,  or  there  is  much  swelling,  or  manipulation  causes 
excessive  pain,  a  skiagraph  should  be  first  taken,  and  if  this  is  not 
quite  satisfactory,  a  thorough  examination  should  be  made  under 
an  an£esthetic.  It  should  not  be  forgotten  that  crepitus  may  be 
simulated  by  effusion  into  the  joint  and  sheaths  of  the  surrounding 
tendons.    True  bony  crepitus  having  been  once  felt,  however,  can 

hardly  be  mistaken. 

Treatment— The  difficulty  in  reducing  a  recent  dislocation  consists 
in—l.  Overcoming  muscular  contraction;  and  2.  Reintroducing, 
the  head  of  the  bone  through  the  hole  in  the  capsule.  In  long- 
standing cases  there  are  additional  impediments  to  reduction,  viz., 
3  The  formation  of  adhesions  around  the  joint.  4.  Alteration  in 
the  shape  of  the  head  of  the  bone ;  and  5.  The  obliteration  of  the 
old  cavity.  Manipulation  should  first  be  tried,  if  necessary,  under 
an  anaesthetic,  and  if  this  fails,  extension  should  be  made  with  the 
knee  or  heel  in  the  axilla.  In  long-standing  cases  where  the  above 
methods  have  failed  reduction  by  open  incision  rather  than  the  use  of 
excessive  force,  as  by  the  pulleys,  is  advisable. 

1.  Manipulation. — Many  methods  have  been  devised,  some  of 
which  are  not  unattended  with  danger,  as  the  axillary  artery  has 
been  torn  in  their  use.  The  following  will  be  found  safe  and 
generally  effective  : — 

Xoche7-'s  method. — Place  the  patient  on  a  chair  or  couch,  and 
whilst  an  assistant  steadies  the  shoulder,  flex  the  elbow ;  abduct  the 
humerus  and  rotate  it  outwards  as  far  as  possible  without  using 
excessive  force  (Fig.  242),  then  carry  the  elbow  across  the  chest 
(Fig.  243),  keeping  up  the  eversion,  and  finally  rotate  the  humerus 
inwards  (Fig.  244). 

Single-handed  method. — Place  the  patient  on  his  back.  Stand  on 
the  injured  side  facing  the  patient,  with  your  pelvis  or  thigh  against 
his  chest,  carry  the  afi'ected  arm  across  your  pelvis,  behind  your 
back,  to  your  hip  which  is  next  the  patient ;  and  hold  it  firmly  there 
with  your  hand  of  that  side.  With  the  other  hand  grasp  the  dislocated 
shoulder  and  make  pressure  on  the  head  of  the  bone  with  your 
thumb.  Now  slowly  rotate  your  body  away  from  the  couch  and  so 
draw  the  bone  into  the  glenoid  cavity. 

Another  method  consists  in  slowly  abducting  the  arm  to  the  level 
of  the  shoulder  or  above. 

2.  Extension  (Fig.  245). — In  fact  traction  downwai'ds  and  out- 
wards with  rotation.  Place  the  patient  on  his  back  ;  seat  yourself 
on  the  edge  of  the  couch  ;  draw  the  arm  slightly  from  the  side ; 
place  your  heel  witliout  your  boot  well  in  the  axilla,  and  grasping 
the  wrist  make  steady  traction  on  the  arm,  wiiilst  the  heel 
fixes  the  scapula  and  presses  the  head  of  the  bone  outwards. 
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The  head  of  the  bone  will  probably  be  felt  after  a  few  minutes  to 
slip  into  its  place  with  an  audible  snap.  Should  it  not  do  so, 
secure  a  jack  towel  with  a  clove-hitch  (Fig.  77)  to  the  arm,  and 
increase  the  extending  force  by  getting  an  assistant  to  pull  on  it  at 
the  same  time.  The  direction  of  the  force  may  be  slightly  varied 
from  time  to  €ime,  and  the  humerus  gently  rotated.  Where 
extension  with  the  heel  in  the  axilla  fails,  slowly  carry  the  arm  to 
a  right  angle  with  the  body  and  draw,  or  raise  it  above  the  head, 
and  again  make  traction  in  this  position.  If  still  unsuccessful 
an  antesthetic  should  be  given,  and  the  head  of  the  bone,  on  again 
trying  manipulation  or  extension,  will  perhaps  slip  back  quite  easily 
into  place. 

After -treatment. — The  arm  is  bandaged  to  the  side  with  the 


Fig.  245.— Dislocation  of  the  shoulder.    Reduction  by  the  heel  in  the  axilla. 

forearm  across  the  chest  and  the  hand  on  the  opposite  shoulder. 
Rubbing  and  passive  movements  of  the  joint,  but  not  abduction, 
shovdd  be  begun  after  the  first  day  or  two  and  practised  once  or 
twice  daily  ;  but  the  arm  should  be  bandaged  to  the  chest  in  the 
intervals  for  upwards  of  three  weeks,  and  subsequently  used  with 
great  caution  for  several  months  to  prevent  re-dislocation,  especially 
when  abducting. 

Occasional  ill-effects  following  a  dislocation  of  the  shoulder. — 1.  In- 
flammation or  suppuration  of  the  joint  and  ankylosis  ;  2.  Paralysis 
of  the  deltoid  or  other  muscles ;  3.  Axillary  abscess ;  4.  Non-union 
of  the  rent  in  the  capsule  and  a  consequent  tendency  to  re-dislocation 
on  very  slight  violence. 

How  long  after  a  dislocation  of  the  -shotdder  has  occuii-ed  does  it 
admit  of  reduction  ?    Sir  Astley  Cooper  fixed  the  limit  at  three 
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months  but  cases  arc  reported  in  which  it  has  been  accomplished 
two  years  after  the  accident.  It  should  be  remembered,  how- 
ever that  as  in  unreduced  dislocations  a  new  cavity  is  gradually 
formed  for  the  head  of  the  bone  whilst  the  old  cavity  is  filled  up, 
reduction  sooner  or  later  becomes  a  physical  impossibility.  Still, 
where  the  arm  is  very  stiflF,  although  reduction  may  not  be  accom- 
plished the  rancre  of  motion  in  the  false  joint  may  be  considerably 
improved  by  the  attempt.  On  the  other  hand,  where  the  motion 
is  fairly  free,  the  injury  inflicted  in  an  attempt  at  reduction  may 
counterbalance  any  advantage  gained. 

Eisks  that  may  attend  reduction  in  long-standing  cases. — 1.  Kupture 
of  the  axillary  artery  or  vein  i  2.  Injury  of  the  brachial  plexus  of 
nerves ;  3.  Fracture  of  the  neck  of  the  humerus ;  4.  Fracture  of 
the  ribs;  5.  Tearing  open  of  the  axilla;  6.  Evulsion  of  the  arm; 
and  7.  Fatal  shock  in  the  old  and  feeble. 

4.  Reduction  by  open  incision.— "Thi^  method  is  now  employed 
for  long-standing  cases  where  cautious  attempts  at  reduction  by 
manipulation  and  extension  have  failed.  The  advantages  are  :— 
1.  That  the  reduction  can  be  accomplished  without  subjecting 
the  patient  to  the  dangers  mentioned  above;  and  2.  That  it  is 
applicable  to  periods  later  than  those  at  which  reduction  by 
manipulation  or  by  extension  can  be  accomplished  without  undue 
risk.  An  incision  is  made  down  to  the  head  of  the  bone  between 
the  pectoralis  major  and  deltoid  muscles,  and  the  subscapularis 
muscle  detached  from  its  insertion  into  the  lesser  tuberosity. 
The  long  head  of  the  biceps  should  be  preserved  as  in  excision 
of  the  joint.  If  the  bone  cannot  now  be  manipulated  or  prised 
by  an  elevator  into  position  the  attachments  of  the  external 
rotators  (the  supraspinatus,  infraspinatus  and  teres  minor)  are  in 
like  manner  detached  from  the  greater  tuberosity.  The  head  will 
now  probably  return  into  its  socket  unless  the  time  that  has  elapsed 
has  been  sufficient  for  it  to  have  been  partly  absorbed  and  the 
glenoid  cavity  filled  up.  Wlien,  however,  the  head  cannot  be 
replaced  it  should  be  excised.  Passive  movements  should  be  begun 
as  soon  as  the  wound  has  healed. 

Treatment  of  compound  dislocation  of  the  shoulder. — When  the 
wound  is  small,  the  head  of  the  bone  uninjured,  and  the  soft  parts 
are  neither  much  lacerated  nor  bruised,  an  attempt  should  be  made 
to  reduce  tlie  dislocation.  If  successful,  the  case  may  then  be 
treated  as  a  wound  of  the  joint.  When  the  head  of  the  bone  is 
much  injured,  it  is  excised  ;  whilst  in  severe  cases  complicated  by 
rupture  of  the  axillary  artery  and  vein,  amputation  at  the  shoulder- 
joint  becomes  necessary. 

The  treatment  of  dislocation  with  fracture  is  often  attended 
with  much  difficulty.  It  was  formerly  taught  that  the  fracture,  if 
possible,  should  be  set,  the  ai-m  placed  in  splints,  and  an  attempt 
then  niacle  to  reduce  the  dislocation.    But  this  plan  is  not  likely 


592 


INJURIES  OF  liEGIONS. 


at  all  to  succeed.  This  accident  should  be  treated  by  open  incision 
and  the  fragments  wired.  Even  when  exposed  the  head  is  not  always 
easy  to  replace.  McBurney  succeeded  in  drawing  it  into  the  glenoid 
cavity  by  a  hook  inserted  into  a  hole  made  by  a  drill.  If  the  union 
cannot  be  satisfactorily  done,  or  if  there  is  a  likelihood  of  ankylosis 
the  head  should  be  excised. 

Treatment  of  recuoy-ent  dislocation. — When  the  humerus  constantly 
slips  out  of  its  socket  on  the  least  muscular  exertion,  in  consequence 
probably  of  a  large  unhealed  rent  in  the  capsule  or  separation  of 
the  rotators  from  the  tuberosities,  the  injection  of  a  few  drops  of 
chloride  of  zinc,  1 0  per  cent.,  should  be  tried  first ;  next  the  excision 
of  the  elliptical  portion  of  the  excessively  slack  capsule ;  and  then, 
these  measures  failing,  an  excision  of  the  head  of  the  bone  holds  out 
the  best  prospect  of  relief. 

Dislocation  of  the  elbow  is  most  frequent  in  the  young. 


and  ulna  backwards.    (Cooper's  Fig.  247. — Dislocation  of  the  radius 

Dislocations.)  forwards. 


Cause. — Direct  violence,  or  a  fall  on,  or  wrench  of,  the  forearm  or 
hand.  Varieties. — A.  Both  bones  (radius  and  ulna)  :  1,  backwards  ; 
2,  inwards ;  3,  outwards  ;  4,  forwards  ;  and  5,  radius  forwards,  and 
ulna  backwards.  B.  Radius  only:  1,  forwards;  2,  backwards; 
and  3,  outwards.  C.  Ulna  only :  1,  backwards.  Of  these,  the 
dislocations  of  both  bones  backwards  and  of  the  radius  forwards 
or  backwards  are  the  only  common  forms  ;  the  others  are  very  rare 
and  will  receive  but  a  passing  notice. 

Signs. — In  the  common  form  of  both  bones  backwards  (Fig.  246), 
the  radius  and  ulna  are  displaced  directly  backwards,  so  that  the 
coronoid  process  of  the  ulna  rests  in  the  olecranon  fossa,  and  the 
neck  of  the  radius  on  the  capitelhmi  of  the  humerus.  The  coronoid 
process  is  occasionally  fractured  at  the  same  time.  The  anterior, 
and  often  the  lateral  ligaments  are  torn,  and  the  brachialis  anticus 
is  tense  or  partly  lacerated.  The  bones  are  frequently  displaced 
slightly  outwards,  or  inwards,  as  well  as  backwards — modifications 
which  have  been  uiniecessarily  classed  as  distinct  varieties.  The 


DISLOCATIONS  OK  THE  ELBOW.  593 

forearm  is  fixed,-  partially  flexed,  and  shortened.  The  olecranon  and 
head  of  the  radius  form  an  unnatural  prominence  posteriorly,  and 
are  felt  at  a  considerable  distance  behind  the  internal  and  external 
condyles  respectively.  The  lower  end  of  the  humerus  forms  a 
broad  projection  helo20  the  crease  of  the  bend  of  the  elbow.  In 
the  r-irer  forms  of  both  bones  inwards  or  outwards  the  promuience  ot 
the  opposite  condyle  of  the  humerus  on  one  or  other  side  is  a 
characteristic  feature.  In  both  bones  forwards,  a  rare  accident,  due 
to  a  fall  upon  the  point  of  the  strongly  flexed  elbow,  the  forearm  is 
leno  thened,  the  natural  prominence  of  the  olecranon  is  lost,  and  the 
condyles  of  the  humerus  are  very  prominent.  The  olecranon  may, 
but  need  not,  be  fractured.  In  the  ulna  bachivards  and  the  radius 
forwards  the  arm  is  greatly  increased  in  its  antero-posterior  diameter. 

In  dislocation  of  the  radius  alone,  whether  foriuards,  backwards, 
or  outioards,  the  head  of  the  bone  is  felt  to  roll  in  its  abnormal 
situation,  in  front  of,  behind,  or  external  to,  the  external  condyle 
on  pronating  and  supinating  the  hand.  The  first  of  these  forms 
(Fig.  247)  is  the  most  common,  and  in  it  the  forearm  cannot  be 
flexed  beyond  a  right  angle,  in  consequence  of  the  head  of  the  bone 
striking  the  humerus.  It  happens  especially  in  children,  in  which 
the  head  is  not  yet  fully  developed,  so  that  it  is  easily  drawn  out 
from  the  grasp  of  the  orbicular  ligament  when  extension  is  made. 
In  sHght  cases  of  "pulled  elbow"  the  displacement  is  merely  a  sub- 
luxation and  is  most  easily  reduced.  The  position  of  the  head  of  the 
radius  in  the  outward  variety  is  shown  in  the  accompanying  skiagram 
(Fig.  248). 

In  dislocation  of  the  ulna  backwards  the  forearm  is  pronated  and 
shortened  on  the  ulnar  side,  and  the  olecranon  projects  backwards, 
but  the  head  of  the  radius  is  felt  in  its  normal  situation. 

Diagnosis. — In  moderately  thin  subjects  when  seen  soon  after 
the  accident,  attention  to  the  above  signs  will  generally  enable 
the  surgeon  to  make  a  diagnosis;  but  in  a  few  hours  the  parts 
become  so  obscured  by  swelling  about  the  joint,  that  it  may  be 
impossible  to  make  out  the  nature  of  the  injury  till  it  has  sub- 
sided, except  by  the  x  rays  or  by  examination  under  an  anaesthetic. 
In  all  cases  of  injury  of  the  elbow  the  relation  of  the  points  of 
bone  to  each  other  should  be  carefully  compared  with  those  of 
the  uninjured  side,  and  the  relative  position  of  the  olecranon 
to  the  condyles  should  be  determined  (see  Diagnosis  of  Fracture 
of  the  lower  end  of  the  Humerus). 

Treatment. — The  reduction  of  the  common  form  of  dislocation  of 
both  bones  backwards  is  generally  easily  accomplished  in  recent  cases 
by  pressing  with  the  knee  in  the  bend  of  the  elbow  on  the  upper 
part  of  the  radius  and  ulna  to  disengage  the  coronoid  process, 
whilst  forcibly  but  slowly  flexing  the  forearm.  As  soon  as  the 
coronoid  process  is  freed  from  the  olecranon  fossa,  the  muscles 
generally  draw  the  bones  suddenly  into  position.    Pressure  upon 
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•the  humerus  by  the  knee,  as  recommended  by  some,  should  be 
avoided,  as  it  locks  the  coronoid-  process  more  tightly  in  the 
olecranon  fossa.  If  necessary,  an  ansesthetic  should  be  given.  In 
long-standing  cases  adhesions  should  be  cautiously  broken  down 
by  forcibly  flexing  and  extending  the  forearm,  and  extension  may 


Fig.  248.— Dislocation  of  tlie  radius  outwards.     (From  a  skiagram  taiicii 
by  Dr.  Hugh  Walsham.) 

then  be  made  either  by  the  knee,  or  by  an  assistant  pulling  on  the 
wrist.  Six  weeks  is  the  period  usually  given  as  the  time  beyond 
which  it  is  inexpedient  to  try  and  reduce  the  dislocation.  This 
rule,  however,  admits  of  some  latitude.  Thus,  an  attempt  at 
reduction,  when  the  movement  is  fairly  good,  even  after  less  time 
has  elapsed,  may  be  unwise;  while,  on  the  other  hand,  it  may 
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Deformity  resnlling  fioiii  iiiireiluced  dislocntion  of  tlie  licad  of  tlie  radius. 
(From  a  sUiagraiii  liy  Dr.  Iliigli  Wal.sliam.) 
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sometimes  be  made  with  advantage,  especially  where  there  is  much 
rigidity,  even  at  a  later  period.  Too  great  force  however,  is  to  be 
deVecatcd,as  irreparable  damage  may  be  done.  A  better  result  may 
be  obtained  by  open  incision  or  resection  of  the  jomt.  In  dislocation 
of  the  radius  alone,  extension  should  be  made  from  the  hand  (so  as 
to  act  solely  on  the  radius),  whilst  the  elbow-joint  is  grasped,  and  the 
head  of  the  radius  pressed  into  position  by  the  thumb  in  a  backward 
or  forward  or  inward  direction,  according  to  the  variety  of  the  dis  oca- 
tion  In  the  other  dislocations  slight  modifications  of  these  methods 
are  required,  and  will  be  suggested  by  a  knowledge  of  the  anatomy 
of  the  ioint,  and  a  correct  diagnosis  of  the  nature  of  the  displacement. 

After-treatment.— joint  should  be  placed  on  an  inside  angular 
splint  and  the  arm  in  a  sling,  and  evaporating  lotions  or  ice  applied 
to  prevent  inflammation.  Passive  movements  should  be  cautiously 
begun  of  the  fingers  on  the  second  day,  then  of  the  wrist  and  move- 
ments of  the  elbow  with  massage,  as  soon  as  these  can  be  done 
without  pain. 

Complications.—].,  Fracture  of  (a)  the  coronoid  process;  {b)  the 
olecranon ;  (c)  the  neck  of  the  radius  ;  (cZ)  the  lower  end  of  the 
humerus ;  and  (e)  the  condyles  of  the  humerus ;  2,  Separation  of 
the  lower  epiphysis  of  the  humerus  ;  3,  Wound  of  the  joint ;  4,  Lacera- 
tion of  the  main  artery ;  and  5,  Injury  of  the  ulnar  or  other  nerve. 

Treatment  of  compound  dislocation  of  the  elbotv. — When  the  patient 
is  young,  the  wound  small,  the  laceration  and  bruising  of  the  soft 
parts  but  slight,  and  the  bones  are  uninjured,  the  dislocation  should 
be  reduced,  and  the  case  treated  as  a  wound  of  the  joint.  Other- 
wise excision  of  the  joint,  or  when  the  vessels  are  torn  and  gangrene 
threatens  amputation,  must  be  practised. 

Irreducible  dislocations  of  the  elboio  have  been  met  with,  and  have 
been  found  due  to  the  lower  end  of  the  humerus  having  buttonholed 
the  anterior  capsule.  The  base  of  the  olecranon  was  cut  through,  the 
joint  flexed,  the  end  of  the  humerus  freed  and  reduced,  after  which 
the  olecranon  was  wired,  and  the  result  was  a  good  movable  joint. 

Deformity  from  unredibced  dislocation  of  the  radius  in  a  child 
(Plate  X.).  The  arm  remains  fixed  midway  between  flexion  and 
extension,  or  with  the  formation  of  a  false  joint  a  little  movement  is 
obtained.  There  is  no  pronation  and  supination — in  an  awkward 
manner  abduction  of  the  shoulder  is  substituted  for  these  movements. 
The  growth  of  the  vilna  causes  a  deviation  of  the  hand  towards  the 
radial  side,  whilst  the  ulna  bends  owing  to  its  end  being  fixed  to 
the  radius  which  does  not  grow  so  fast.  Treatment. — Improvement 
follows  excision  of  the  upper  end  of  the  radius,  varying  with  the 
duration  of  the  deformity. 

Dislocation  of  the  wrist  is  a  very  rare  accident  as  compared  to 
fracture  of  the  lower  end  of  the  radius.  In  the  dislocation  back- 
wards, the  carpus  forms  a  projection  on  the  dorsal  surface  of  the 
wrist,  whilst  the  ends  of  the  radius  and  ulna  project  on  the  palmar 
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surface.  It  resembles  CoUes'  fracture,  which  was  formerly  confused 
with  it.  In  the  dislocation  the  styloid  processes  of  the  radius  and 
ulna  are  on  the  normal  level,  and  are  nearer  the  knuckles  than  is 
natural,  and  there  is  no  crepitus.  Treatment. — Reduction  is  easily 
effected  by  making  extension  on  the  hand  and  pressing  upon  the 
displaced  'bones.  The  forearm  and  hand  should  then  be  retained  by 
strapping,  and  passive  movements  begun  early  to  prevent  stifihess. 

Dislocation  of  the  lower  end  of  the  radius  from  the  ulna 
may  be  produced  by  a  violent  twist  of  the  hand.    When  the  twist 
is  in  the  direction  of  pronation,  the  radius  is  displaced  forwards  ; 
.when  of  supination,  backwards.    The  former  is  the  more  common. 

The  hand  accompanies  the  radius,  and 
the  styloid  process  of  the  ulna  projects 
prominently  in  the  opposite  direction  and 
has  been  sometimes  forced  through  the 
skin.  Treatment. — Whilst  making  ex- 
tension from  the  hand,  manipulate  the 
bone  into  position  and  retain  it  there 
by  strapping. 

Dislocations  of  the  carpal  and 
metacarpal  bones  are  very  rare.  Their 
diagnosis  is  usually  obvious. 

Dislocation  of  the  metacarpal  bone  of 
the  thumb  from  the  trapezium  may  occur 
Fig.  249.  ^-Dislocation  of  the         ^  backward  or  forward  direction, 
thumb  backwards  at  the  meta-    and  is  easily  reduced  by  extension  or 
carpo-phalangeal  joint.  (After    pressure.    It  may  be  combined  with 
^S"*^""-)  fracture  (see  p.  612). 

The  phalanges  of  the  fingers  may  be  dislocated  backwards 
or  forwards.  Reduction  is  easily  effected  by  extension  and  manipu- 
lation. 

Dislocation  of  the  first  phalanx  of  the  thumb  from  the 
metacarpal  bone  is  of  more  importance.  The  phalanx  is  nearly  always 
displaced  backwards ;  the  shortening  of  the  thumb  and  the  projec- 
tions of  the  base  of  the  phalanx  and  head  of  the  metacarpal  bone  serye 
for  its  diagnosis.  Reduction  is  often  very  difficult ;  this  is  usually 
ascribed  to  the  head  of  the  metacarpal  bone  being  forced  between  the 
two  insertions  of  the  flexor  brevis  pollicis  by  which  its  neck  is  tightly 
embraced  (Fig.  249).  The  hindrance  to  reduction,  however,  would 
appear  chiefly  to  depend  upon  the  fact  that  the  sesamoid  bones  with 
the  glenoid  ligament  connecting  them  are  carried  back  with  the 
phalanx  over  the  head  of  the  metacarpal  bone,  and  so  prevent  the 
articular  surfaces  of  the  bones  being  brought  into  contact.  Treatment. 
— Press  the  metacarpal  bone  well  into  the  palm  of  the  hand  to  relax 
the  flexor  brevis  pollicis,  and  bend  back  the  first  phalanx  on  the 
metacai'pal  bone  until  the  extremity  of  the  thumb  points  towards 
the  wrist,  thus  forcing  the  base  of  the  phalanx  wedge-wise  between 
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the  sesamoid  bones  and  the  two  insertions  of  the  short  flexor  Next 
flex  the  phalanx  while  an  assistant,  by  placing  his  thumb  belnnd  its 
base  prevents  it  slipping  back.  The  head  of  the  metacarpal  bone 
will  now  probably  slide  into  its  place  between  the  two  sesamoid 
bones  which  are  forced  apart  by  the  wedge-like  action  of  the  base 
of  the  phalanx.  Reduction  may  sometimes  be  accompiished  by 
extension,  e.g.,  by  the  clove-hitch  made  of  a  strip  of  soft  leather,  or 
the  American  forceps— a  method,  however,  less  scientific  than  that 
of  manipulation,  and  one  which  seldom  succeeds  if  the  other  fails. 
These  means  not  proving  successful,  it  is  usually  advised  that  the 
insertion  of  the  flexor  brevis  pollicis  should  be  subcutaneously  divided. 
Sir  George  Humphry,  however,  recommended  an  incision  over  the 
sesamoid  bones  and  the  introduction  of  a  hook  to  hitch  the  sesamoid 
bones  over  the  head  of  the  metacarpal.  Mr.  Hutchinson  advises  the 
subcutaneous  division  of  the  glenoid  ligament  by  means  of  a  teno- 
tome introduced  dorsally  behind  the  projecting  base  of  the  phalanx. 


Fig.  250.-  Grreenstick  fracture  of  the  clavicle.    (Holmes'  system.) 

As  a  better  resource,  the  joint  may  be  cut  down  upon,  the  glenoid 
ligament  and  any  other  bands  resisting  reduction  divided  and  the 
bone  replaced.  In  old  standing  cases  the  joint  may  have  to  be 
excised,  but  in  such  it  may  often  be  left  alone,  as  very  fair  movement 
will,  as  a  rule,  in  time  be  gained. 


Fractures  of  the  Upper  Extremity. 

Fractures  of  the  clavicle  are  divided  into  fractures  of — 1,  the 
shaft ;  2,  the  acromial  end ;  and  3,  the  sternal  end. 

I.  The  shaft  may  be  fractured  by  direct  violence,  or,  as  is  more 
commonly  the  case,  by  indirect  violence,  such  as  a  fall  upon  the 
arm  or  shoulder ;  more  rarely  by  muscular  action.  Situations. — 
When  the  result  of  indirect  violence  or  muscular  action,  the  bone 
is  generally  broken  near  its  centre— its  weakest  part.  When  due 
to  direct  violence,  the  bone  will  break  wherever  the  force  is  applied. 
Nature  of  the  displacement. — The  inner  fragment,  although  it  appears 
raised  in  consequence  of  the  depression  of  tlie  outer,  is  not  displaced, 
being  held  in  position  by  the  stcrno-mastoid  and  the  rhomboid  liga- 
ment J  the  outer  fragment  is  drawn  downwards,  forwards  and  inwards 
by  the  weight  of  the  arm  and  the  contraction  of  the  pectoral  muscles. 
The  signs  in  an  adult  are  usually  very  evident.  The  inner  fragment 
projects  prominently  under  the  skin  ;  the  shoulder  droops  forwards 
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and  downwards  ;  the  patient  usually  supports  his  elbow  with  the 
sound  hand  whilst  he  inclines  his  head  to  the  fractured  side  to  relax 
the  sterno-mastoid.  In  a  fat  child,  however,  especially  when  the 
fracture  is  of  the  greenstick  variety  (Fig.  250),  which  it  often  is  in 
children,  the  signs  are  less  evident ;  indeed,  surgical  aid  may  not  be 
sought  until  the  mother's  attention  is  called  to  the  part  by  the 
presence  of  a  lump  formed  by  the  ensheathing  callus.  Union 
generally  occurs  in  about  three  weeks  in  children  and  five  in 
adults.  '  Treatment. — The  fracture  is  easily  reduced  by  drawing 
back  the  shoulders,  or  by  placing  the  patient  in  the  recumbent 
posture ;  but  it  is  very  difficult  to  maintain  the  fragments  in 
apposition.     Hence  the  numerous  bandages  and  apparatus  that 
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Figs.  251,  252,  253. — Sayre's  method  of  treating  fractured  clavicle. 
(After  Agnew.) 

have  been  from  time  to  time  employed.  The  best  treatment  is  to 
put  the  patient  to  bed  with  his  arm  supported  by  a  pillow  and  three 
strips  of  strapping  carried  over  the  clavicle  from  the  breast  to  the 
scapula,  the  middle  strip  over  the  fracture.  The  arm  and  shoulder 
are  gently  rubbed.  After  ten  days  the  patient  gets  up  with  his 
arm  in  a  sling,  and  is  encouraged  to  begin  underhand  movements. 
In  this  and  allied  injuries  the  shirt  sleeves  should  be  slit  up  and 
tapes  attached. 

a.  Sayre's  method. — Take  three  pieces  of  adhesive  strapping  about 
three  inches  and  a  half  wide,  and  long  enough  to  surround  the  arm 
and  afterwards  the  body.  Stitch  one  piece,  with  the  adhesive  sur- 
face outside,  loosely  round  the  arm  on  the  injured  side  at  the 
insertion  of  the  deltoid  muscle.  Draw  the  arm  forcibly  backwards 
to  put  the  clavicular  portion  of  the  pectoralis  major  on  the  stretch, 
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and  carry  the  strapping  across  the  back  and  round  the  front  of 
t  e  tZlx  and  sew  the  end  to  the  part  which  crosses  the  back 
^fL  25l'^     Fix  one  end  of  the  second  strip  of  plaster  to  the  sound 
shoulder  -  carry  it  obliquely  across  the  back  beneath  the  elbow 
X  ch  should  be  pushed  forwards)  of  the  injured  side  a  slit  being 
made  to  receive  the  olecranon;  bring  it  upwards  in  front  of  the 
Test  and  fasten  it  to  its  other  end  over  the  sound  shoulder  (Figs.  252 
and  253)     A  third  strip  may  be  carried  round  the  arm,  forearm 
'and  thorax  to  keep  the  others  in  place.    The  first  strip  acts  as  a 
fulcrum ;  whilst  the  second,  by  drawing  the  elbow  forwards,  forces 
the  upper  end  of  the  humerus,  with  the  clavicle,  backwards,  and  at 
the  same  time  keeps  the  shoulder  raised.    The  axillary  pad  and 
bandage  formerly  in  vogue  is  useless;  and  if  the  axillary  vessels  or 
nerves  are  compressed,  oedema,  pain,  or  even  gangrene  of  the  arm 
may  be  the  consequence. 

II  Fracture  of  the  acromial  end  of  the  clavicle  may  occur  either 
at  or  external  to  the  insertion  of  the  coraco-clavicular  ligaments. 
In  the  former  situation  there  is  very  little  displacement,  the  frag- 
ments being  held  in  position  by  the  above-mentioned  ligaments 
Pain,  crepitus,  and  possibly  a  slight  gap  will  serve  to  distinguish 
it  When  external  to  the  ligaments  the  outer  fragment  is  drawn 
down  nearly  at  a  right  angle  to  the  rest  of  the  bone,  so  that  its' 
acromial  articulation  looks  inwards,  forwards,  and  slightly  down- 
wards. Treatment— "^he  arm  is  put  in  a  sling,  and  is  moved  and 
used  as  soon  as  possible. 

III.  Fracture  of  the  sternal  end  and  separation  of  the  sternal 
epiphysis  are  very  rare.  The  epiphyds  is  a  thin  disc  of  bone  which 
does  not  appear  before  the  seventeenth  and  has  united  by  the  twen- 
tieth year.  It  has  only  been  found  separated  in  one  or  two  fatal 
cases. 

Compound  fractures  of  the  clavicle  are  the  result  of  direct  violence, 
e.g.,  bullets,  and  may  be  followed  by  necrosis  and  non-union.  I'reat- 
ment. — Removal  of  sequestra ;  union  by  suture. 

The  scapida. — A  fracture  may  extend  through  1,  the  body  ; 
2,  the  acromion ;  3,  the  coracoid  process  ;  4,  the  neck ;  and  5,  the 
glenoid  cavity. 

1.  Fracture  of  the  body  is  nearly  always  caused  by  direct  violence. 
It  may  be  star-shaped  or  transverse,  or  it  may  run  vertically  or 
obliquely  through  the  spine;  but  commonly  it  is  limited  to  the 
infraspinous  fossa,  and  frequently  the  angle  is  alone  broken  of!'.  The 
displacement  is  not  usually  very  marked,  as  the  fragments  are  well 
covered  with  muscles.  Signs. — On  fixing  the  angle  of  the  scapula 
with  one  hand,  and  raising  the  arm,  crepitus  and  pain  may  be 
elicited.  On  running  the  fingers  along  the  spine  and  down  the 
posterior  border,  some  irregularity  may  be  detected  when  these 
parts  are  involved,  and  on  grasping  the  bone  the  fragments  may  be 
felt  to  move  on  each  other.    Treatment. — The  scapula  is  restrained 
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by  strapping  and  a  bandage  to  the  chest,  and  the  arm  put  in  a 
sling. 

2.  Fracture  of  the  acromion  may  occur  at  any  situation.  Came. 
— Direct  violence,  such  as  a  blow  or  a  fall  on  the  shoulder. 
Nature  of  the  displacement. — The  outer  fragment  is  drawn  down- 
wards by  the  deltoid,  leaving  a  gap  between  it  and  the  rest  of 
the  bone.  Symptoms. — Pain,  flattening  of  the  shoulder,  presence  of 
a  gap  on  drawing  the  finger  along  the  spine,  acromion  and  clavicle ; 
and  crepitus  on  raising  the  arm  and  thus  bringing  the  fragments 
into  apposition.  Union. — When  near  the  tip  the  union  is  fibrous ; 
when  near  the  base  it  is  said  to  be  bony.  Treatment. — Raise  the 
elbow  so  as  to  relax  the  deltoid,  and  fix  the  arm  to  the  side  by  a 
sling  and  bandage,  pi'otecting  the  parts  by  a  gutta-percha  cap 
moulded  to  the  shoulder.    Massage  and  passive  movement  should 

be  commenced  within  a  few  days  to  prevent 
fixation  of  the  shoulder. 

The  acromial  epiphysis  is  subject  to  much 
anatomical  variation.  It  may  remain  un- 
vmited  or  become  united  only  by  fibrous 
tissue,  or  become  disunited  probably  in 
connection  with  osteo-arthritis.  The  same 
may  be  said  of  the  coracoid  epiphysis;  it  has 
been  found  separated  by  direct  violence  in 
fatal  cases  vmder  seventeen. 

3.  Fracture  of   the  coracoid  process  is 

very  rare,  but  may  occur  either  near  the 
Fie.  254  -Fracture  of  the    y  ^^^^^         ^^^^^     rpj^g  ^^^^^  is  usually 

neck  or  the  scapula.  (Guy  s  y  •' 
Hospital  Museum.)  direct   violence,   such    as    a    kick   or  a 

fall  on  the  shoulder.  Nature  of  the 
displacement. — When  the  fracture  is  near  the  tip  the  distal  fragment 
is  drawn  downwards  by  the  biceps ;  when  near  the  root  it  is  held  in 
position  by  the  coraco-clavicular  ligaments,  and  but  little  displace- 
ment occurs.  Signs. — Bruising  and  pain  over  the  situation  of 
the  coracoid.  On  placing  the  finger  on  the  tip  of  the  coracoid 
some  alteration  in  its  relative  position  may  be  made  out,  and 
crepitus  elicited  by  moving  the  arm.  Treatment. — The  forearm 
should  be  flexed  to  relax  the  biceps  and  kept  in  a  sling  until  it  can 
be  used. 

4.  Fracture  of  the  neck. — By  this  is  understood  fracture  through 
the  surgical  neck,  i.e.,  internal  to  the  coracoid,  so  that  the  latter 
process  is  separated  with  the  glenoid  cavity  from  the  rest  of  the 
bone.  There  is  a  specimen  of  it  in  the  Hunterian  and  in  Guy's 
Hospital  Museum  (Fig.  254),  though  it  is  rare  for  this  accident  to 
occur.  The  signs  which  have  been  ascribed  to  this  injury  resemble 
those  of  dislocation  of  the  humerus  downwards.  The  deformity, 
however,  disappears  on  pressing  uj)  the  elbow,  when  crepitus  may  be 
elicited.    The  diagnosis  is  completed  by  an  a;-ray  examination.  The 
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only  treatment  is  the  fixation  of  the  fragments  by  silver  wire  through 
a  posterior  incision  as  soon  as  possible. 

5  Fracture  of  the  glenoid  cavity  is  also  rare.  At  times  it  occurs 
in  connection  with  dislocation  of  the  shoulder.  A  compound  fracture 
results  from  direct  violence  such  as  a  sabre  cut,  and  is  very  likely 
to  be  followed  by  necrosis.  i  •  ^ 

The  humerus. — Fractures  of  the  humerus  are  divided  into 
fractures  of  1,  the  upper  end  ;  2,  the  shaft;  and  3,  the  lower  end. 

1.  The  upper  end  of  the  humerus. —  Varieties. — A.  Intra- 
capsular, or  fracture  of  the  anatomical  neck.  B.  Extracapsular,  or 
fracture 'of  the  surgical  neck.  C.  Separation  of  the  upper  epiphysis. 
D.  Fracture  of  the  greater  tuberosity. 

A.  The  intracapsular  fracture  may  be  impacted  or  non-impacted. 
When  non-im2)acted  the  head  may  remain  loose  in  the  capsule,  being 
rotated  in  various  directions  or  even  turned  so  that  its  articular 
surface  is  in  contact  with  the  shaft,  or  it  may  be  dislocated  down- 
wards and  inwards  through  a  rent  in  the  capsule  into  the  axilla. 
When  impacted  the  upper  fragment,  or  head,  is  commonly  driven 
into  the  lower,  that  is,  between  the  tuberosities.  Cause. — Generally 
direct  violence,  as  a  blow  or  fall  on  the  shoulder.  Signs. — Often 
obscure.  There  may  be  pain,  swelling,  impaired  movement,  and 
crepitus,  with  absence  of  signs  of  dislocation  or  of  other  fracture 
about  the  shoulder.  In  the  impacted  variety  there  is  generally  some 
prominence  of  the  acromion  ;  loss  of  rotundity  of  the  shoulder  ; 
slight  shortening  of  the  arm;  and  inability  to  feel  the  whole  of 
the  head  in  the  glenoid  cavity ;  crepitus  is  not  as  a  rule  present, 
though  it  may  sometimes  be  elicited  by  firmly  grasping  the  head 
and  rotating  the  shaft.  Method  of  union. — Fibrous  or  bony,  often 
with  excess  of  callus  and  impairment  of  movement  of  the  joint. 
Treatment. — Apply  strapping  or  a  leather  or  poroplastic  shield  to  the 
shoulder  and  outer  side  of  the  arm,  after  rectifying  any  displacement 
inwards.  Bandage  the  arm  to  the  side  of  the  chest  without  raising 
the  elbow.  When  the  fracture  is  impacted  in  a  fair  position  do  not 
disturb  the  fragments.  What  is  most  important,  passive  movements 
and  massage  should  be  begun  early  (after  about  three  days)  in  order 
to  avoid  stiffness  or  fixation  of  the  joint.  If  the  head  is  dislocated 
an  attempt  may  be  made  to  replace  it ;  if  this  fails  it  may  be  exposed 
by  open  incision,  reduced  and  wired  to  the  shaft  or  removed. 

B.  The  extracajysular  fracture  is  the  most  common  form  of  fracture 
about  the  shoulder.  It  may,  like  the  intracapsular  variety,  be 
impacted  or  non-impacted ;  but  when  the  impaction  occurs  it  is  the 
lower  fragment  that  is  driven  into  the  upper,  i.e.,  the  narrower 
shaft  between  the  broader  tuberosities.  Cause. — Generally  direct 
violence.  Nature  of  the  displacement. — The  upper  fragment  is 
rotated  outwards  by  the  three  muscles  inserted  into  the  greater 
tuberosity  ;  the  lower  fragment  is  drawn  upwards  by  the  deltoid  and 
inwards  by  the  three  muscles  inserted  into  the  bicipital  ridges 
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(Plate  XI.).  Signs. — Pain,  swelling,  and  impaired  movement; 
marked  shortening  of  the  arm ;  projection  of  the  rough  end  of  the 
lower  fragment,  usually  below  the  coracoid  ;  and  increased  mobility 
of  the  arm  to  the  surgeon.  On  rotating  the  arm,  the  head  remains 
motionless  in  the  glenoid  cavity,  whilst  on  extension  crepitus  is  felt. 
In  the  impacted  form .  the  signs  are  very  obscure,  and  principally 
negative.  Thus,  there  may  be  deformity,  slight  .shortening,  and 
impaired  movement;  but  there  is  no  crepitus,  unless  unjustifiable 
force  is  used.  Union  is  generally  bony.  There  is  often  much  impair- 
ment of  movement,  in  consequence  of  inflammatory  thickening,  and 
sometimes  paralysis  of  the  deltoid,  from  the  involvement  of  the  cir- 
cumflex nerve  in  the  callus.  Treatment. — Place  a  pad  in  the  axilla, 
and  a  poroplastic  shield  over  the  shoulder  and  outer  side  of  the  arm. 
Support  the  hand  in  a  sling,  but  do  not  raise  the  elbow,  in  order 
that  the  weight  of  the  arm  may  act  as  an  extending  force  to  over- 
come the  upward  displacement.  Next  examine  with  the  x  rays,  and  if 
the  position  of  the  fragments  is  unsatisfactory  and  cannot  be  other- 
wise improved,  expose  the  fracture  and  wire  it.  After  three  weeks, 
massage  and  passive  movements  iare  required. 

C.  Separation  of  the  U2:)per  epiphysis  can  only  occur  in  patients 
under  twenty-one  years  of  age.  It  is  usually  the  result  of  direct 
violence,  but  may  be  caused  by  forcible  abduction  and  rotation 
outwards  in  roughly  lifting  or  dragging  a  child  by  the  arm.  JSfature 
of  the  displacement. — The  upper  fragment,  which  includes  the 
tuberosities,  is  drawn  outwards  by  the  three  muscles  inserted  into  the 
greater  tuberosity,  and  the  lower  fragment  upwards  by  the  deltoid, 
and  inwards  by  the  three  muscles  inserted  into  the  bicipital  ridges. 
The  signs  are  similar  to  those  of  the  extracapsular  fracture,  save 
that  the  projecting  end  of  the  lower  fragment  is  smooth  and  rounded 
in  place  of  being  rough  and  uneven,  and  soft  crepitus,  instead  of 
bony  crepitus,  is  elicited  on  extension  and  rotation  of  the  arm. 
Method  of  union.— VsunWy  bony,  but  with  much  less  production  of 
callus,  and  consequently  less  impau-ment  of  movement  than  m 
other  fractures  of  the  upper  end.  The  bone,  however,  ceases  to 
grow  at  its  upper  end.  Treatment.— Like  that  of  fracture  of  the 
surgical  neck. 

D.  Fracture  through  the  greater  tuberosity  is  the  result  of  great 
violence,  and  is  very  rare  alone ;  either  the  head  has  been  split  by  a 
bullet,  or  there  is  a  fracture  through  the  surgical  neck.  Nature  of 
the  displacement.— l^he  greater  tuberosity  may  be  drawn  backwards  by 
the  three  muscles  inserted  into  it.  Signs.— "^he  shoulder  is  greatly 
increased  in  breadth;  a  vertical  gap  may,  perhaps,  be  made  out 
between  the  tuberosity  and  the  head  of  the  bone;  and  on  approxunat- 
ing  the  fragments,  crepitus  can  be  felt.  The  line  of  separation  is 
well  seen  in  the  accompanying  skiagram  (Plate  XII.).  Treatment. 
Move  the  joint  as  soon  as  possible. 

The  diagnosis  of  fracture  from  other  injuries  about  the  shoulder 
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Fracfcur?  through  the  surgical  neck  of  tlm  humerus  with  scimration  of  the  greater 
tuberosity.    (From  a  skiagraiii  talici)  by  Dr.  Hugli  Walsham.) 

[  To  face  p.  602. 
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is  often  attended  with  great  difficulty.  In  all  cases  in  which  there 
is  the  slightest  doubt,  a  skiagram  should  be  taken  and  an  examniation 
under  an  antesthetic  made. 

2.  The  shaft  of  the  humerus  may  be  fractured  in  any  situation, 


Fia.  255. — Skiagram  of  a  fracture  of  the  lower  end  of  the  Iiumerus  with  ilis- 
placement  of  the  lower  fragment  backwards  and  upwards.  The  lower  end  of 
the  upper  fragment  projects  in  front  of  the  joint.  (Taken  by  Dr.  Hugh 
Walsham.) 

but  more  often  in  its  lower  than  in  its  upper  half.  Gmiscs. — Direct 
or  indirect  violence,  occasionally  muscular  action.  Natwe  of  the  dis- 
j)lacement. — When  the  line  of  fracture  is  transverse  little  displace- 
ment occurs;  but  when  it  is  oblique,  the  fragments  have  a  tendency  to 
glide  over  one  another  owing  to  muscular  action,  although  this  is 
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somewhat  counteracted  by  the  weight  of  the  arm.  When  the  frac- 
ture is  above  the  insertion  of  the  deltoid  the  upjjer  fragment  is  drawn 
inwards  by  the  muscles  inserted  into  the  bicipital  ridges ;  whilst  the 
lower  fragment  is  drawn  upwards  by  the  biceps  and  triceps,  and  out- 
wards by  the  deltoid.  When  below  the  deltoid,  the  upper  fragment 
is  drawn  outwards  by  that  muscle,  and  the  lower  fragment  upwards 
and  inwards  by  the  biceps  and  triceps.  Signs. — Usually  obvious,  viz., 
pain,  preternatural  mobility,  and  generally  deformity  and  shortening; 
whilst  crepitus  is  readily  obtained.  The  musculospiral  nerve 
whilst  in  the  groove,  about  the  level  of  the  insertion  of  the 
deltoid,  may  be  torn  across,  or  stretched,  or  included  in  the  callus 
(seep.  291).  Method  of  union. — -Generally  bony  ;  but  it  is  one  of 
the  most  common  situations  of  ununited  fracture.  Treatment. — 
Place  the  arm  and  forearm  on  an  inside  rectangular  splint  with 
three  short  splints  to  the  humerus,  one  in  front,  one  behind,  and 
one  on  the  outer  side.  Or  apply  four  short  splints  to  the  humerus 
and  support  the  forearm  by  a  sling,  leaving  the  elbow  free,  so 
that  the  weight  of  the  arm  may  act  as  an  extending  force.  The 
splints  should  be  worn  from  a  month  to  five  or  six  weeks,  but  after 
the  first  three  weeks  remove  the  splints  daily,  and  massage  the  arm. 
If  union  fails,  the  fracture  must  be  wired. 

3.  The  lower  end  of  the  humerus. — Fractures  in  this 
situation  may  be  divided  into  {a)  transverse  fracture ;  (6)  separation 
of  the  epiphysis  ;  (c)  T-shaped  fracture  ;  (cZ)  fracture  of  the  condyles. 
Of  these,  the  transverse  when  above  the  condyles,  the  separation  of 
the  epiphysis,  and  the  fracture  of  the  tip  of  the  internal  condyle, 
are  extracapsular;  the  others  involve  the  joint.  Cause. — All 
varieties  are  generally  the  result  of  direct  violence,  such  as  falls 
upon  the  bent  elbow. 

(a)  The  transverse  fracture  may  be  above  or  below  the  condyles ; 
in  the  former  case  it  is  extra-,  in  the  latter  intra-capsular.  Nature 
of  the  displacement. — The  lower  fragment,  together  with  the  bones 
of  the  forearm,  are,  as  a  rule,  drawn  backwards  and  upwards  behind 
the  upper  fragment  by  the  triceps,  whilst  the  lower  end  of  the  upper 
fragment  projects  in  front  of  the  joint  (Fig.  255) ;  in  rarer 
instances  the  lower  fragment  is  drawn  upwards  in  front  of  the 
upper  fragment,  as  seen  in  the  accompanying  skiagram  (Fig.  256). 
Signs. — The  forearm  is  shortened  and  generally  bent  more  or  less  at 
a  right  angle  to  the  arm ;  the  olecranon  projects  posteriorly ;  and 
the  lower  end  of  the  upper  fragment  in  the  commoner  variety  forms 
a  prominence  in  front  of  the  joint.  The  signs  are  similar  to  those 
of  dislocation  of  the  radius  and  ulna  backwards.  The  following 
differences  presented  by  the  two  injuries  should  serve  to  distinguish 
them ;  although  when  not  seen  immediately  after  the  accident  the 
condition  of  the  parts  may  bo  so  obscured  by  swelling  that  an  accurate 
diagnosis,  save  by  the  aid  of  the  x  rays,  cannot  be  made  till  the 
inflammation  has  subsided.     Thus,  in  fracture — 1,  the  deformity 
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is  readily  reduced,  but  reappears  on  removing  the  extending  force ; 
2,  crepitus  is  obtained  on  reduction  ;  3,  the  condyles  bear  normal 
relations  to  the  olecranon ;  4,  the  distance  between  the  acromion 
and  external  condyle  is  less  than  on  the  sound  side;  5,  the  pro- 
minent lower  end  of  the  upper  fragment  projects  above  the  crease  at 
the  front  of  the  elbow.  In  dislocation,  on  the  other  hand — 1,  the 
deformity  does  not  reappear  when  once  reduced;  2,  there  is  no  crepi- 
tus; 3,  the  distance  between  the  condyles  and  olecranon  is  increased  ; 
4,  the  distance  between  the  acromion  and  external  condyle  is  the 


Fia.  256. — Skiagram  of  a  fracture  of  the  lower  end  of  the  humerus  with  dis- 
placement of  the  lower  fragment  in  front  of  the  upper  fragment.  (Taken  by 
Dr.  Hugh  Walsham.) 

same  on  both  sides ;  and  5,  the  prominent  lower  end  of  the  humerus 
projects  below  the  crease  at  the  front  of  the  elbow.  In  this  fracture, 
however,  as  in  all  other  fractures  and  injuries  about  the  elbow, 
much  aid  in  the  diagnosis  will  be  obtained  by  the  use  of  the  x  rays 
and  an  examination  under  an  anassthetic.  Indeed,  in  evei-y  case  of 
injury  about  the  elbow,  it  is  advisable  to  examine  by  the  x  rays. 

(6)  Separation  of  the  epiphysis.— 1l\xq  signs  are  similar  to  the 
above,  but  the  patient  is  under  twenty-one  years  of  age.  The 
epiphysial  line  is  outlined  in  front  and  behind  by  the  junction  of 
the  articular  cartilage  with  the  bone ;  at  the  sides  it  runs  through 
the  tip  of  each  condyle,  so  that  in  separating  there  is  a  projection 
on  each  aide  of  both  the  lower  and  upper  fragments. 
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(c)  'T-shaped  fracture. — In  this  there  is  a  transverse  fracture 
above  the  condyles,  combined  witli  a  vertical  or  oblique  fracture 
extending  between  the  condyles  into  the  joint.  Signs. — Similar 
to  the  transverse  fracture,  except  that  the  condyles  move  on  one 
another  as  well  as  on  the  shaft,  and  the  distance  between  them  is 
increased.  These  signs,  however,  are  often  obscured  by  great 
effusion  in  and  around  the  joint. 

(d)  Fracture  of  the  condyles. — The  projecting  internal  condyle 
may  be  broken  off  without  implicating  the  joint ;  or  the  fracture 


Fia.  257. — Skiagram  of  a  fracture  of  tbc  upper  end  of  the  radius  and  ulna. 
(Taken  at  St.  Bartkoloniew's  Hospital  by  Dr.  Hugh  Walsham.) 

may  extend  obliquely  through  either  condyle  and  the  contiguous 
articular  surface  into  the  joint.  Cause. — Generally  direct  violence. 
Signs. — Mobility  and  crepitus  on  grasping  the  condyles,  and  on 
flexing  and  extending  the  forearm  when  the  internal  condyle  is 
fractured,  and  on  pronating  and  supinating  the  hand  when  the 
external  condyle  is  fractured. 

Method  of  union. — The  extracapsular  varieties  unite  by  bone,  the 
intracapsular  by  fibrous  tissue.  In  the  T-shaped  fracture  the 
transverse  portion  unites  by  bone;  the  vertical  or  oblique,  i.e., 
the  portion  inside  the  joint,  by  fibrous  tissue. 
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Trtaiment. — Examine  with  the  x  rays,  or  under  an  anesthetic. 
If  you  cannot  make  out  the  existence  of  a  fracture  place  the  Urab  on 
a  pillow,  or  on  a  Stromyer's  wedge-shaped  cushion,  and  apply  ice-cold 
lead  lotion.  Within  a  few  days  commence  massage  and  passive 
movement,  avoiding  the  causation  of  pain.  If  a  fracture  is  discovered, 
reduce  it  and  apply  an  angular  splint,  inside,  or  outside,  or  in  front 
of  the  elbow,  or  fit  on  a  plaster,  leather,  or  poroplastic  case.  When 
the  fracture  involves  the  joint  the  splint  is  removed- daily  for  massage 
and  movement.  When  the  fracture  is  transverse  above  the  joint 
movement  is  delayed  for  three  weeks  for  there  is  then  no  danger  of 
a  stiff  joint,  but  rather  of  the  movement  causing  a  false  joint. 

A  compound  fracttore  is  thoroughly  explored  and  antisepticized 
under  an  ansssthetic.  Fragments  of  bone  are  fitted  in  position,  or 
a  partial  excision  of  smashed  bone  is  done,  and  the  joint  drained  in  the 
rectangular  position.  In  an  unfavourable  case  ankylosis  should  be 
obtained  in  this  position. 

The   radius    and   ulna. — Cause. — Generally  direct  violence, 
when  each  bone  breaks  in  the  same  transverse  line  at  the  spot 
-where  the  force  is  applied  (Fig.  257) ;  occasionally  indirect  violence, 
as  a  fall  on  the  hand,  when  each  bone  generally  breaks  at  its 
weakest  part — the  radius  in  its  upper  third,  the  ulna  in  its  lower 
third.     Nature  of  the  disj^lacement. — The  upper  fragment  of  the 
radius  is  drawn  by  the  pronator  teres  towards  the  upper  fragment 
of  the  ulna,  which  in  consequence  of  its  hinge-shaped  articulation 
with  the  humerus  is  not  displaced.    The  lower  fragments  are 
drawn  towards  each  other  by  the  pronator  quadratus.    Signs. — 
Obvious  deformity,  crepitus,  etc.    Treatment. — Flex  the  elbow  to 
relax  the  muscles ;  reduce  the  fracture,  and  place  the  forearm  in 
well-padded  splints  with  the  thumb  uppermost.    In  this  position 
the  bones  are  midway  between  jpronation  and  supination,  and 
parallel  to  one  another.    There  is,  conseqtiently,  a  good  interval 
between  them,  and  the  danger  of  the  radius  becoming  united  by 
callus  to  the  ulna,  as  in  Fig.  97,  p.  256,  is  avoided.  During 
pronation  the  radius  crosses  the  ulna.    Were  the  fracture  set  with 
the  bones  thus  in  contact,  the  risk  of  their  uniting  would  be  great. 
The  splints  should  reach  from  above  the  elbow  to  below  the  wrist, 
and  should  be  broader  than  the  forearm,  so  that  the  bones  may 
not  be   pi-essed  together  by   the   bandage.     If   this   point  is 
attended  to,  interosseous  pads  are  not  necessary.     The  patient 
should  be  seen  within  twenty-four  hours,  as  swelling  may  occur 
and  the  bandages  require  loosening.    The  splints  must  be  worn 
for  about  a  month,  and  passive  movements  of  the  fingers  and 
wrist  practised  after  three  days  to  prevent  stiifening.    After  ten 
days  the  forearm  is  massaged  daily  by  temporarily  removing  _  the 
splints. 

Greenstick  fracture  of  the  radius  and  ulna  is  common  in  childi'on 
(mate  XIIL). 
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The  radius. — Fractures  of  the  radius  may  involve,  1,  the  neck  ; 
2,  the  shaft ;  and,  3,  the  lower  end  (Colics'  fracture). 

1.  The  neck  of  the  radius  is  occasionally  fractured.  It  .  may  be 
known  by  crepitus,  and  by  the  absence  of  movement  of  the  head 
when  the  hand  is  pronated  and  supinated.  Treatment.— V\ex  the 
forearm,  and  place  the  limb  on  an  angular  splint. 

2.  The  shaft  of  the  radius  may  be  fractured  by.  direct  or  indirect 
violence.  If  above  the  insertion  of  the  pronator  radii  teres,  the 
biceps  and  supinator  brevis  tend  to  supinate  the  upper  fragment, 
the  two  pronatoi's  to  pronate  the  lower.  When  below  the  insertion 
both  fragments  are  drawn  towards  the  ulna,  the  upper  by  the 
pronator  teres,  the  lower  by  the  pronator  quadratus  (Fig.  258). 
Treatment. — Similar  to  that  of  fracture  of  both  bones ;  the  supina- 
tion recommended  by  some  for  the  fracture  above  the  pronator  is  too 
irksome. 

3.  Fractvn-e  of  the  lower  end  of  the  radius  [Colles^  fracture). — The 
line  of  fracture  generally  runs  transversely  about  three-quarters  of 


Fio.258.— Fracture  of  tlie  radius.    (After  Fig.    259.  —  ColW  fracture. 

Qray.)  (St.   Bartholomew's  Hospital 

Museum.) 

an  inch  above  the  articular  surface  of  the  bone.  Cause. — Falls  on 
the  palm  of  the  hand.  It  is  more  frequent  in  the  old  than  in  the 
young;  and  is  especially  common  in  elderly  women.  Nature  of 
the  displacement. — Sometimes  there  may  be  no  displacement,  but 
generally  the  lower  fragment  with  the  hand  is  so  displaced  that 
the  articular  surface  looks  downwards,  and  slightly  backwards 
and  outwards,  instead  of  downwards,  forwards  and  inwards.  This, 
according  to  Mr.  R.  W.  Smith,  is  due  to  the  action  of  the  supinator 
longus,  the  extensors  of  the  thumb,  and  the  radial  extensors  of  the 
carpus.  By  others  it  is  believed  to  be  due  to  the  impaction  of  the 
upper  fragment  into  the  lower,  a  condition  frequently  met  with  in 
specimens  preserved  in  museums.  Occasionally  the  lower  fragment 
is  displaced  forwards  in  consequence  of  falls  on  the  back  of  the 
hand.  Comminution  of  the  lower  fragment  with  involvement  of  the 
wrist-joint  frequently  occurs.  Signs. — Very  characteristic.  On  the 
back  of  the  wrist,  just  above  the  joint,  there  is  a  prominence  caused 
by  "the  backwardly-displaced  lower  fragment,  and  above  this  a 
slight  depression  ;  whilst  on  the  palmar  surface  there  is  a  soft 
prominence  (caused  by  the  flexor  tendons  and  pronator  quadratus 


^iMn'r^pn'TV  OF  LEF:D 


PLATE  XIV. 


 Jll 

of  Collea'  fracture  of  the  lower  ciul  of  the  radius.    The  abduction  of  the 
hand  is  well  marked.    (Taken  by  Dr.  Hugii  Walshara.) 
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being  bulged  forwards  by  the  lower  end  of  the  upper  fragment) 
corresponding  to  the  dorsal  depression,  and  below  this  a  depression 
corresponding  to  the  dorsal  prominence.  The  deformity  has  been 
compared  in  shape  to  that  of  a   dinner-fork.      Pronation  and 


Fro.  260.— Colle.s'  fracture.    The  a;- ray  photograph  of  the  hand  of  an  old 
woman  showing  the  backward  displacement. 

sapination  are  lost,  the  hand  is  deflected  to  the  radial  side,  and  the 
lower  end  of  the  ulna  is  prominent.  The  deformity  is  well  seen  in 
Figs.  259,  260.  These  signs  are  similar  to  those  of  dislocation  of  the 
carpus  backwards.  The  following  points  will  serve  to  distinguish 
the  two  injuries  : — In  fracture,  I,  the  styloid  process  of  the  radius 
IS  on  the  same  or  on  a  higher  plane  than  that  of  the  ulna ;  2,  the 
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distance  from  the  external  condyle  to  the  tip  of  the  styloid  process 
of  the  radius  is  less  than  on  the  sound  side  ;  3,  there  is  crepitus 
when  impacted  fragments  are  separated ;  4,  the  deformity,  when  it 
can  be  reduced,  has  a  tendency  to  return  if  the  extending  force  is 
relaxed;  and  5,  it  is  very  common  in  the  old,  and  occurs  from  slight 
causes.  In  dislocation,  on  the  other  hand,  1, -the  styloid  process  of 
the  radius  is  on  a. lower  plane  than  that  of  the  ulna;  2,  the  distance 
from  the  external  condyle  to  the  tip  of  the  styloid  process  of  the 
radius  is  the  same  as  on  the  sound  side;  3,  there  is  no  crepitus ;  4, 
the  deformity  when  reduced  has  no  tendency  to  return  when  the 
extending  force  is  relaxed ;  and  5,  it  is  usually  the  result  of  great 
violence,  and  more  frequently  occurs  in  the  young  than  in  the  old. 
If  in  doubt,  a  skiagram  should  be  taken  (Plate  XIV.).  Treatment. — 
Complete  reduction  is  essential,  and  an  aneesthetic  may  be  necessary — 
grasp  the  forearm  with  your  left  hand,  and  with  your  right  the  patient's 

hand,  draw  upon  the  latter  whilst 
deviating  it  well  to  the  ulnar  side. 
Then  in  the  majority  of  cases  the 
wrist  can  be  encircled  by  a  broad 
piece  of  strapping,  and  the  forearm 
placed  in  a  sling,  so  that  the  hand 
hangs  freely  and  its  weight  keeps 
up  the  ulnar  deviation.  Encourage 
movement  of  the  fingers  from  the 
first,  shampooing,  rubbing  and  move- 
ment of  the  wrist  after  a  few  days 
will  prevent  stiffness.  If  splints  are 
employed,  then  two  ordinary  fore- 
arm splints  are  best,  the  anterior 
one  must  not  reach  beyond  the  heads  of  the  metacarpals,  and  a  pad 
is  placed  under  the  wrist.  After  three  days  the  splints  should  be 
temporarily  removed  for  daily  massage.  Carr's  and  Gordon's  splints 
are  -unnecessary.  Nelaton's  pistol  splint  was  condemned  by  Sir 
James  Paget  as  a  special  cause  of  stiff  wrist  and  fingers. 

Separation  of  the  lower  epiphysis  (Fig.  261)  may  occur  in  yoiuig 
subjects,  and  resembles  CoUes'  fracture,  and  like  the  latter,  has  to 
be  distinguished  from  a  backward  dislocation  of  the  wrist.  The 
lower  end  is  not  comminuted,  nor  is  the  wrist-joint  involved.  Bony 
union  occurs,  hence  the  lower  end  of  the  radius  ceases  to  grow, 
and  the  hand  is  pushed  over  to  the  radial  side  by  the  growth 
of  the  ulna,  causing  much  deformity  if  the  accident  occurs  in 
childhood.     Treatment  as  above. 

The  ulna. — Fractures  of  the  ulna  may  be  divided  into  fracture 
of — 1,  the  olecranon  ;  2,  the  coronoid  process ;  and  3,  the  shaft. 

1.  27ie  olecranon  may  be  fractui'ed  in  a  transverse  or  oblique 
direction.  The  elbow-joint  is  always  involved,  except  when  the 
fracture  is  through  the  tip  of  the  process  only,    Qame^ — Direct 


Fig.  261.  — Separation  of  the  lower 
epiphysis  of  the  radius  from  a  lad 
aged  16  years.  (St.  Bartholomew's 
Hospital  Miiseum.) 
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violence,  as  a  fall  on  the  point  of  the  elbow,  or  violent  action  of 
the  triceps  muscle.  Natiore  of  the  displacement  (Fig.  262). — The 
detached  fragment  is  usually  widely  separated  from  the  rest  of  the 
bone  by  the  triceps ;  but  when  the  periosteum  and  tendinous 
expansion  of  the  triceps  covering^ the  olecranon  is  not  torn,  and  the 
fracture  is  very  oblique,  little  or  no  displacement  occurs.  Signs. — 
Swelling  from  effusion  of  blood,  and  later  of  serum,  into  the  joint ; 
inability,  as  a  rule,  to  extend  the  arm ;  and,  generally,  the  presence  of 
a  gap  between  the  fragments.  Method  of  union. — Osseous  only  when 
the  fragments  remain  in  apposition,  otherwise  fibrous. 

Treatment. — This  is  on  lines  similar  to  that  of  the  patella.  When 
there  is  separation  the  fragments  should  be  wired  together  at  once 
through  a  curved  incision,  so  that  the  line  of  the  incision  shall  not 
be  immediately  over  the  wire ;  passive  movement  with  massage  and 
active  movement  follow  as  soon  as  possible.  If  wiring  be  not  resorted 
to,  movements  should  be  encouraged  from  the  first  to  avoid  stiffness 


and  weakness  of  the  triceps,  the  arm  meanwhile  simply  resting  on  a 
cushion,  with  cold  lotions  applied  to  the  elbow.  Fixation  of  the  elbow 
on  a  splint,  whether  at  a  right  angle  or,  worse  still,  in  extension,  is 
useless.  Only  fibrous  union  results,  and  the  elbow  is  likely  to  become 
stiff  and  the  muscles  weak. 

2.  The  coronoid  process  of  the  ulna,  except  in  dislocation  of  the 
ulna  and  radius  backwards,  is  rarely  fractured.  It  is  said  at  times 
to  occur  from  violent  contraction  of  the  brachialis  anticus  muscle. 

3.  The  shaft  of  the  ulna  is  occasionally  fractured  Without  implication 
of  the  radius.  Cause.  —Direct  violence.  JVature  of  the  dis2)lacement. 
—The  upper  fragment  is  not  displaced,  being  held'  in  position  by  its 
hmge-shaped  articulation  with  the  humerus.  The  lower  fragment 
IS  drawn  towards  the  radius  by  the  pronator  quadratus.  Signs.— 
It  IS  readily  detected  by  funning  the  finger  along  the  prominent 
posterior  border  of  the  bone,  when  a  gap  or  irregularity  is  felt,  and 
by  crepitus  on  movement.  ^Veatoien^.— Similar  to  that  of  fracture 
of  the  x-adius. 

The  carpus,  metacarpus  and  phalanges.— Fractures  of  these 
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bones  may  be  diagnosed  by  the  deformity  and  crepitus,  but  especially 
by  examining  with  the  x  rays  (Plate  XV.).  Those  of  the  carpus,  e.g., 
of  the  scaphoid,  are  thus  proved  to  be  more  frequent  than  formerly 
was  thought  to  be  the  case.  Prof.  Bennett  has  described  in  particular 
the  fracture  of  the  base  of  the  first  metacar23al  and  of  its  palmar 
prominence,  from  being  driven  back  against  the  trapezium  :— with 
further  violence  the  fractured  metacarpal  is  displaced  on  to  the 
dorsum  of  the  trapezium.  See  Dislocation  of  the  Thumb.  Rest  for 
a  few  days  followed  by  passive  movements  to  prevent  stiffness, 
perhaps  excision  of  a  displaced  fragment. 


INJURIES  OF  THE  LOWER  EXTREMITY. 

Bruises  or  contusions,  burns,  scalds,  and  frost-bites  of  the 

lower  extremity  call  for  no  special  mention  beyond  that  bruises  about 
the  hip  and  ankle  may  be  mistaken  for  fracture,  and  that  a  contusion 
of  the  limb  may  be  so  severe  at  times  as  to  terminate  in  gangrene. 

Sprains  of  the  ankle  and  knee  are  very  common.  Pain,  inability 
to  bear  any  weight  on  the  limb,  effusion  into  the  joint  or  the  sheaths 
of  the  surrounding  tendons,  and  later,  ecchymosis  of  the  skin,  are 
the  usual  signs.  A  sprain  of  the  ankle,  when  there  is  much  swellmg, 
is  often  difficult  and  sometimes  impossible,  without  the  aid  of  the 
X  rays  to  diagnose  from  a  fracture.  For  an  ordinary  spram,  if  seen 
before  the  swelling  has  taken  place,  the  foot  and  leg  should  be  firmly 
bandaged  or  placed  in  plaster  of  Paris  to  check  efiiision.  After  keep- 
ino-  the  limb  raised  for  a  day  or  two  the  plaster  is  removed,  the  hmb 
massaged  and  use  encouraged.  When  the  swelling  is  already  present, 
cold  and  evaporating  lotions,  a  wet  bandage  or  hot  fomentations 
should  be  applied,  then  shampooing  and  passive  movements  are 
employed  to  prevent  stiffness.  Support  should  be  given  by  strap- 
ping when  the  ankle  is  weak  during  exercise  but  not  so  as  to  con- 
strict. Adhesions  due  to  excessive  fixation  must  be  broken  down 
under  an  anfesthetic,  and  then  massage  and  movement  kept  up 

Rupture  of  muscles  and  tendons,  either  as  the  result  of 
external  violence  or  of  sudden  and  spasmodic  contraction  of  the 
muscle,  is  not  infrequent  in  the  lower  limbs.  Rupture  of  the 
Achilles  tendon  usually  happens  in  men  beyond  the  middle  period  of 
life  from  sudden  strain,  in  John  Hunter's  case  when  dancmg.  it  is 
attended  with  a  distinct  snap,  followed  by  pain,  and  sometimes  by 
ecchymosis,  and  by  inability  to  raise  the  heel.  Treatment.—A 
plaster-of-Paris  bandage  should  be  applied  with  the  foot  m  the 
extended  position  to  approximate  the  ends  of  the  ruptured  tendon. 
If  a  heel  is  made  to  the  plaster  case,  the  patient  need  not  lay  up 
for  more  than  a  few  days.  The  plaster  case  should  be  worn  for  two 
or  three  weeks. 

In  minor  cases  there  is  a  sensation  as  if  the  calf  had  been  struck 
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by  a  whip  or  stone,  probably  due  to  the  rupture  of  a  few  muscular 
fibres.  It  has  been  attributed  to  rupture  of  the  plcmtaris  tendon, 
apparently  without  sufficient  proof. 

The  adductor  muscles  may  be  ruptured  in  riding.  Rub  and  strap 
the  thigh,  commence  riding  again  on  a  quiet  horse :  later  on  a 
rubber  bandage  may  be  worn.  The  rectus  and  vasti  are  often 
partly  torn  at  football,  especially  when  out  of  training.  A  gap 
appears  on  putting  the  muscle  into  action,  and  the  leg  is  much 
weakened.  When  this  is  the  case  the  ends  of  the  rectus  should  be 
sutured  together.  The  quadriceps  extensor  may  be  ruptured  close 
to  the  patella  as  an  exceptional  variation  to  the  fracture  of  that 
bone.  An  old  man  should  have  the  thigh  strapped  and  be  encouraged 
to  use  the  limb  ;  in  a  young  man  an  extensive  separation  should  be 
united.  The  ligamentum  patellce  may  be  partly  torn  or  stretched, 
and  may  be  treated  as  described  under  Dislocation  of  the  patella. 

Wounds  in  the  groin,  thigh,  and  popliteal  space  are 
important  from  the  liability  of  arteries  (pp.  274,  406)  and  nerves 
(p.  293)  to  be  involved. 

Dislocations  of  the  Lower  Extremity. 

Dislocation  of  the  hip. — This  injury  is  much  less  common  than 
dislocation  of  the  shoulder,  a  fact  readily  explained  by  the  strength 
of  the  capsular  ligament,  the  depth  of  the  acetabulum,  and  the 
powerful  muscles  by  which  the  joint  is  surrounded.  It  occurs, 
however,  when  the  powerful  leverage  which,  from  the  great  strength  of 
the  femur  and  length  of  the  leg,  is  brought  to  bear  upon  the  joint  in 
falls  upon  the  knee  and  foot  with  the  limb  extended  and  abducted. 
Dislocation  therefore,  as  might  be  inferred,  is  more  common  in 
young  and  strong  male  adidts  ;  fracture  of  the  neck  of  the  femur 
in  the  old  and  feeble.  Exceptionally  it  occurs  as  a  purely  traumatic 
injury  at  birth,  also  in  boys  uncomplicated  by  any  previous  disease. 
Cause. — Dislocation  of  the  hip,  whatever  form  it  may  take,  generally 
occurs  when  the  limb  is  abducted.  In  this  position  the  head  of  the 
bone  presses  upon  the  inner  and  lower  part  of  the  capsule,  its 
weakest  part,  and  if  any  sudden  or  great  force  is  now  applied  to  the 
other  end  of  the  lever,  the  head  of  the  bone  may  be  forced  through 
the  capsule  at  this  spot  into  the  obturator  foramen.  Here  it  may 
remain,  or  if  at  the  time  of  the  accident  the  limb  is  flexed  and  rotated 
inwards  as  well  as  abducted,  it  may  be  carried  round  the  outer 
margin  of  the  acetabulum  on  to  the  dorsum  ilii ;  or,  if  the  limb  ia 
extended  and  rotated  outwards  as  well  as  abducted,  round  the  inner 
margin  on  to  the  pubes.  In  rare  instances  it  would  appear  to  occur 
during  forced  adduction  of  the  limb,  the  head  of  the  bone  being  then 
driven  directly  backwards  on  to  the  dorsum  ilii.  In  such  a  case, 
however,  the  rim  of  the  acetabulum  is  generally,  though  not  always, 
splintered  off  at  the  same  time. 
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The  Y,  or  ilio-femoral  ligament,  plays  so  important  a  part  in 
dislocation  of  the  hip  that  its  attachments  should  be  briefly  con- 
sidered before  studying  the  varieties  of  this  dislocation.  It  consists  of 
a  thickening  of  the  front  of  the  capsular  ligament,  and  is  attached 
above  to  the  anterior  inferior  spine  of  the  ilium,  and  then  divides 
into  two  branches  like  the  letter  Y  inverted.  The  outer  branch  is 
inserted  into  the  upper  part  of  the  anterior  inter-trochanteric  ridge  ; 
the  inner  branch  into  the  lower  part  of  that  ridge.  It  is  exceedingly 
strong,  and  will  bear  a  breaking  strain  of  from  250  to  750  pounds. 
Both  branches  limit  extension  ;  the  outer  branch  rotation  outwards 
as  well.  The  whole  ligament,  therefore,  is  tense  during  extension 
and  outward  rotation  of  the  limb ;  relaxed  during  flexion  and  rotation 
inwards. 

Varieties. — Dislocations  of  the  hip  are  divided  by  Bigelow  into 
the  regular,  in  which  one  or  both  branches  of  the  Y  ligament  are 
intact,  and  the  irregular,  in  which  both  branches  are  ruptured. 
In  the  former  the  signs  are  constant,  aa  the  untorn  branch  of 
the  Y  ligament  compels  the  bone  to  take  a  certain  definite  position. 
In  the  irregular  the  signs  vary,  as  both  branches  of  the  Y  being 
ruptured,  the  control  which  it  exercises  over  the  position  of  the 
bone  is  lost.  Our  attention  here  will  only  be  directed  to  the 
regular  dislocations.  Of  these  Bigelow  describes  seven,  the  first  four 
of  which  are  commonly  known  as  the  classical  dislocations  of  Sir 
Astley  Cooper. 


Cooper's  Classification. 


BiGELOW's  CLASSIPIOATrON. 

A.  Regular.     One  or  both 


Dislocation  on  to  the  dor- 1 
sum  ilii  ) 
Dislocation  into  the  sciatic 


branches  of  Y  entire. 


1. 

2, 


Dorsal 


the 


notch 
Dislocation   into  the 

turator  foramen 
Dislocation    on  to 

pubes 


Dorsal  below 
tendon 
3.  Thyroid  and  down 
wards 

thel   =  4.  Pubic     and  sub 


) 

ob-^  = 


spinous 
Anterior  oblique 


Both 
branches 
of  Y 
entire. 


/ 


6.  Supraspinous 

7.  Everted  dorsal 


I  Outer 
(  branch  of 


ptured. 


B.  Irregular.    Both  brandies 
of  Y  ruptured. 

1.  Dislocation  on  to  the  dorstim  ilii  {the  dorsal  of  Bigelotu). — This 
is  the  most  common  form  of  dislocation  of  the  hip.    The  head  of  the 
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bone  is  thrown  iipwards  and  backwards  on  to  the  dorsum  of  the 
ilium,  the  articular  surface  of  the  head  looking  backwards,  and  the 
^-reat'  trochanter  -forwards.  The  capsular  ligament  is  generally 
ruptured  at  its  lower  and  inner  part,  sometimes  posteriorly,  and 
the  round  ligament  is  usually  torn.  The  Y  ligament  is  uninjured, 
the  external  branch  preventing  e version.  The  glutei  muscles  are 
raised  from  the  ilium  by  the  head  of  the  bone,  which  is  always 


FiQ.  263. — Dislocation  on  Fio.  264. — Dislocation  into 

dorsum  ilii.  sciatic  notch. 

(Cooper's  Dislocations.) 

[Note. — These  classical  figures  and  those  on  p.  617  and  628  are  depicted  upright  the 
better  to  show  the  deformity.  It  is  not  intended  that  the  patient  should  be  examined  in 
any  other  position  than  lying  down.) 


situated  above  the  tendon  of  the  obturator  internus.  The  other 
external  rotators  have  been  found  variously  lacerated  or  torn  from 
their  attachments.  Signs  (Fig.  263). — The  limb  is  slightly  flexed, 
adducted,  rotated  inwards,  and  shortened,  so  that  the  lower  end  of 
the  femur  crosses  the  lower  third  of  the  opposite  thigh,  and  the 
great  toe  rests  on  the  instep  of  the  opposite  foot.  The  head  of  the 
bone,  at  least  in  thin  subjects,  can  be  felt  in  its  abnormal  situation 
on  attempting  rotation  of  the  limb.  The  great  trochanter  is  above 
a  line  drawn  from  the  anterior  superior  iliac  spine  to  the  most 
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prominent  part  of  the  tuberosity  of  the  ischium  {N^laton's  line) 
(Fig.  265  A.  B.) ;  and  the  distance  from  the  top  of  the  great  trochanter 
to  a  line  drawn  horizontally  round  the  pelvis  on  a  level  with  the 
anterior  superior  iliac  spines  {Bryant's  line  A.  C.)  is  less  on  the  injured 
than  on  the  sound  side. 

2.  Dislocation  into  the  sciatic  notch  {the  dorsal  below  the  tendon  of 
Bigelow). — The  head  of  the  bone  escapes  below  the  tendon  of  the 
obturator  intermis,  and  then  ascends  behind  it  on  to  the  surface  of 
the  ilium  just  in  front  of  the  sciatic  notch,  or  on  the  pyriformis 
as  it  emerges  from  the  notch.  The  head  looks  backwards  and 
the  great  trochanter  forwards,  eversion  being  prevented  by  the 
outer  branch  of  the  Y  ligament.  The  tendon  of  the  obturator 
internus  winds  over  the  neck  of  the  femur,  and  is  therefore  the 

great  obstacle  to  reduction.  The 
capsule  is  generally  torn  below, 
the  round  ligament  ruptured,  the 
gluteus  maximus  raised   by  the 
head  of   the  bone,  and  one  or 
more  of  the  external  rotators  are 
usually  torn.   The  Signs  (Fig.  264) 
are  very  similar  to  those  of  the 
former  variety ;  but  the  flexion, 
adduction,   and  rotation  inwards 
are  less  pronounced.    The  lower 
end   of   the   femur   crosses  the 
opposite  knee,  and  the  great  toe 
rests  on  that  of  the  opposite  foot. 
Shortening  with  the  limb  extended 
is  much  less  than  in  the  former 
variety  ;  hut  with  the  limb  flexed 
it  is  much  greater.    This  depends 
upon  the  fact  that  in  the  dislocation  on  to  the  dorsum  ilii  the  head 
of  the  bone  in  extension  lies  above  the  acetabulum,  and  when  flexed 
at  a  right  angle  to  the  body  on  the  same  level  as  the  acetabulum ; 
whereas  in  the  sciatic  dislocation  the  head  of  the  bone  in  exten- 
sion is  almost  on  the  same  level  as  the  acetabulum,  but  when 
flexed  at  a  right  angle  to  the  body  lies  considerably  behind  the 
acetabulum. 

3.  Dislocation  into  the  obturator  foramen  {the  thyroid  and  doim- 
wards  of  Bigeloiu). — The  head  is  displaced  downwards  on  to  the 
obturator  externus,  where  it  lies  suspended  by  the  Y  ligament,  and 
may  remain  either  just  below  the  acetabulum,  or  be  carried  slightly 
inwards  towards  the  perineum  or  outwards  towards  the  tuberosity 
of  the  ischium.  The  head  of  the  bone  generally  looks  slightly 
inwards,  and  the  trochanter  outwards.  The  capsule  and  round 
ligament  are  ruptured,  the  former  at  its  lower  and  hnier  part.  The 
glutei,  pyriformis,  psoas  and  iliacus,  obturator  externus,  pectiueus, 


Fig.  265.— A— B,  Nelaton's  line. 
A — C,  Bryant's  line. 
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and  the  abductor  brevis  are  stretched  or  sometimes  torn.  Signs 
(Fig.  266). — In  the  more  common  form,  viz.  that  in  which  the 
head  is  displaced  downwards  and  a  little  inwards,  the  limb  is 
apparently  lengthened,  due  to  the  lowering  of  the  pelvis  on  that  side, 
but  is  really  shortened  about  half  an  inch  or  so.  It  is  also  abducted 
and  slightly  flexed,  whilst  the  body  is  bent  forwards  to  relax  the 
psoas  and  iliacus,  and  as  there  is  usually  some  external  rotation,  the 
toes  point  slightly  outwards.    The  nearer  the  head  of  the  bone 


Fig.  266.— Dislocation  into  Fig.  267. — Dislocation  on  the 

obturator  foramen.  pubes. 
(Cooper's  Dislocations.) 

(See  note  on  p.  615.) 


approaches  the  perineum  the  more  plainly  can  it  be  felt,  and  the 
more  eversion  and  abduction  will  there  be ;  conversely,  the  nearer 
it  approaches  the  tuberosity  of  the  ischium  the  greater  its  inversion 
and  adduction  ;  whilst  when  it  is  displaced  directly  downwards  there 
will  be  neither  eversion  nor  inversion,  adduction  nor  abduction,  but 
marked  flexion. 

4.  Dislocation  on  to  the  pubes  (the  pubic  and  subspinous  of 
Bigelow). — The  head  of  the  bone  is  thrown  forwards  and  rests 
below  Poupart's  ligament,  either  upon  the  ramus  of  the  pubes  {pubic) 
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or  upon  the  pectineal  eminence  just  in  front  of  the  anterior  inferior 
spine  {suhspinous).  The  head  looks  forwards  and  the  trochanter 
backwards.  The  capsule  is  generally  torn  below,  and  the  round 
ligament  ruptured.  The  Y  ligament  is  entire  and  produces  the 
eversion  of  the  limb  characteristic  of  this  variety.  The  psoas  and 
iliacus,  with  the  anterior  crural  nerve  between  them,  are  generally 
stretched  tightly  over  the  head  of  the  bone.  The  femoral  vessels 
are  displaced  to  its  inner  side.  Signs  (Fig.  267).— The  limb  is. 
slightly  shortened,  flexed,  abducted,  and  rotated  outwards  ;  and  the 
head  of  the  bone  can  be  plainly  felt  in  its  new  situation.  There  is 
flattening  over  the  hip-joint. 

The  anterior  oblique,  supraspinous,  and  everted  dorsal,  the  three 
remaining  regular  dislocations  of  Bigelow,  are  too  rare  to  be 
described  here.  They  can  readily  be  produced,  however,  on  the 
dead  body.  Thus  the  ordinary  dorsal  dislocation  can  be  converted 
into  the  anterior  oblique  by  carrying  the  leg  across  the  symphysis, 
forcibly  everting  the  thigh,  and  bringing  it  down  across  the  lower 
third  of  the  opposite  thigh,  in  which  position  it  becomes  firmly 
locked.  If  now  the  thigh  is  forced  into  the  perpendicular  position, 
the  outer  branch  of  the  Y  ligament  will  be  ruptured  and  the  supra- 
spinous variety  produced.  This  variety  in  its  turn  can  be  converted 
into  the  everted  dorsal  by  circumducting  the  extended  limb  inwards 
and  then  everting  it. 

Treatment. — Reduction  may  be  efiected  by  :  1,  manipulation  ; 
2,  traction  with  the  limb  in  the  flexed  position ;  3,  traction  with 
the  limb  in  the  extended  position.  Of  these  methods  the  first 
and  the  second  are  usually  the  most  successful.  Recent  dorsal 
dislocations  should  always  be  reduced  by  the  first  or  second  method, 
aided  if  need  be  by  an  anaesthetic ;  and  these  methods  will  often 
succeed  in  reducing  cases  of  long  standing  whilst  traction  in  the 
extended  position  generally  succeeds  in  pubic  dislocations.  In 
long-standing  cases,  should  manipulation  fail,  reduction  should  be 
made  by  4,  open  incision. 

1.  Reduction  by  manipulation  consists  in  relaxing  the  Y  ligament, 
the  chief  obstacle  to  reduction,  and  then  by  means  of  various  move- 
ments of  rotation,  circumduction  and  extension  applicable  to  each 
particular  variety  of  dislocation,  in  making  the  head  of  the  bone 
retrace  its  steps  round  the  margin  of  the  acetabulum,  and  finally 
re-enter  the  acetabulum  through  the  hole  in  the  capsule  by  which  it 
escaped.  To  do  this  it  is  necessary  to  know  in  what  direction  the 
head  of  the  bone  looks  in  any  particular  position  of  the  limb — a 
point  easily  determined  by  remembering  that  the  articular  surface 
of  the  head  looks  very  nearly  in  the  same  direction  as  the  internal 
condyle.  It  must  be  further  remembered  that  by  rotation  is  meant 
the  rolling  of  the  femur  on  its  own  axis ;  that  in  outward  roUtion 
the  anterior  surface  of  the  patella  is  rolled  outwards,  and  in  inward 
rotation  inwards ;  that  by  circumduction  is  meant  the  revolving  of 
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the  femur  round  the  axis  of  its  head,  and  that  in  this  movement  the 
anterior  surface  of  the  patella  always  looks  to  the  front.  During  the 
manipulation  the  patient  should  be  placed  upon  his  back  on  a  mattress 
upon  the  floor,  while  the  surgeon  with  one  hand  should  grasp  the  ankle, 
and  with  the  other  the  thigh  or  leg,  and  put  the  limb  through  the 
several  movements  required  for  the  kind  of  dislocation.  An  assistant, 
if  necessary,  should  fix  the  pelvis.  For  the  dislocation  on  the 
dorsum  ilii  and  into  the  scicbtic  notch  the  movements  are  practically 
the  same  (Fig.  268).  The  limb  should  be  flexed  and  slightly 
adducted  to  disengage  the  head  from  behind  the  acetabulum  and 
then  abducted,  rotated  outwards  and  brought  down  parallel  to  the 
sound  limb.    These  movements  are  tersely  described  by  Bigelow  in 


Fig.  268.— Method  of  reducing  Fio.  269. — Method  of  reducing 

the  dorsal  and  sciatic  disloca-  the  pubic  and  thyroid  disloca- 

tions of  the  hip  by  manipula-  tions  of  the  hip  by  manipula- 

tion, tion. 

(After  Bigelow.) 


the  words  "  lift  up,"  "bend  out,"  "roll  out,"  i.e.,  lift  up  or  flex — 
bend  out  or  abduct — roll  out  or  rotate  outwards.  The  head  is  thus 
compelled  to  revolve  round  a  centre  formed  by  the  great  trochanter, 
which  is  held  in  position  by  the  outer  branch  of  the  Y  ligament.  In 
the  thyroid  (Fig.  269)  the  thigh  should  be  flexed  and  slightly 
abducted,  then  rotated  forcibly  inwards  and  adducted,  and  brought 
down  parallel  to  the  sound  thigh.  The  head  is  thus  made  to  retrace 
its  steps  towards,  and  re-enter  the  acetabulum,  .the  Y  ligament  being 
wound  up,  as  it  were,  and  so  put  on  the  stretch.  In  the  pubic  the 
reduction  by  manipulation  often  fails  owing  to  the  liability  of  the 
head  to  slip  round  into  the  thyroid  foramen.  On  gentle  traction, 
however,  downwards  and  outwards  the  head  is  generally  reduced 
with  case. 

2.  Redtictions  by  traction  with  the  limb  in  the  flexed  position. — 
The  flexion  of  the  limb  has  for  its  aim  the  relaxing  of  the  Y  ligament 
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and  other  ligaments  and  tendons  that  impede  reduction,  and  then 
drawing  the  head  of  the  bone  directly  into  its  socket.  In  the  sciatic 
dislocation  the  thigh  should  be  flexed  at  a  right  angle  to  the  body, 
and  traction  then  made  in  an  upward  direction,  slightly  adducting 
and  rotating  inwards  to  disengage  the  head  from  behind  the  aceta- 
bulum. Counter-pressure  may  be  made,  if  necessary,  by  an  assistant 
on  the  anterior  iliac  spine  whilst  drawing  or  jerking  the  limb  upwards. 
In  the  sciatic  the  flexion  frees  the  head  of  the  bone  from  the  tendon 
of  the  obturator  internus  which  winds  round  its  neck,  and  together  with 
the  Y  ligament,  which  is  also  relaxed  by  flexion,  is  the  chief  obstacle 
to  reduction.  In  the  thyroid  the  limb  should  be  flexed  and  abducted, 
and  the  head  of  the  bone  drawn  towards  the  socket,  counter-pressure 
being  made  at  the  same  time. 

3.  Bed^iction  by  forcible  traction  with  the  limb  in  the  extended 
position  (Fig.  270)  is  the  method  recommended  by  Sir  Astley  Cooper, 


Fia.  270.— Reduction  of  dorsal  dislocation  by  pulleys  in  extended  position. 
(Cooper's  Dislocations.) 

but  ia  one  which  is  now  seldom  used.  It  had  for  its  object  the  draw- 
ing of  the  head  of  the  femur  directly  into  the  acetabulum  by  main  force, 
rupturing  any  ligaments,  muscles,  or  tendons  that  ofiered  impedi- 
ment. The  extending  force  was  made  in  the  line  of  the  dislocated 
femur,  generally  by  means  of  the  pulleys,  which  were  usually  secured 
to  the  lower  third  of  the  thigh  by  a  padded  leather  baud,  counter- 
extension  being  made  simultaneously,  and  in  the  same  straigiit  line 
as  the  extension,  by  fixing  the  pelvis  by  means  of  a  perineal  band, 
secured  by  suitable  straps  to  a  staple  in  the  wall  or  floor. 

4.  But  extension  by  pulleys  has  been  superseded  by  reduction 
by  open  incision,  which  has  of  late  been  practised  successfully  in 
cases  of  long  standing  where  manipulation  or  gentle  extension  have 
failed.  The  head  of  the  bone  having  been  exposed  it  is  freed  from 
fibrous  bands  and  adhesions,  the  acetabulum  is  cleared  of  any 
fibrous  tissue  that  may  be  found  filling  it,  and  the  head  of  the 
bone  replaced.  To  overcome  muscular  contraction  the  great 
trochanter  with  its  muscles  attached  has  been  sawn  off  obliquely, 
and  after  reduction  again  fixed  in  position.  Movements  are  started 
as  soon  as  the  wound  has  healed. 
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The  patella  may  be  dislocated  outwards,  inwards,  upwards,  and 
edo-eways.  The  outward  dislocation  is  the  most  common  ;  the  upward 
variety  can  only  occur  when  the  ligament  patellae  has  been  ruptured 
or  divided.  The  outward  and  inward  varieties  may  be  complete  or 
incomplete.  In  the  dislocation  edgeways,  which  is  very  rare,  the 
patella  rests  vertically  on  one  edge  between  the  condyles,  either 
the  outer  or  the  inner  edge  looking  forwards,  but  most  commonly 
the  former.  Cause. — Muscular  action,  or  a  blow  on  the  outer  or 
inner  edge  of  the  bone.  Knock-knee  predisposes  to  the  outward 
dislocation,  bow-leg  to  the  inward.  The  signs  are  obvious,  the 
position  of  the  patella  indicating  the  nature  of  the  accident.  Treat- 
ment.— With  the  patient  anaesthetised,  the  thigh  should  be  flexed  on 
the  abdomen  to  relax  the  quadriceps  extensor  muscle ;  and  the  leg, 


Fio.  271. —  WalsLam's  method  of  transplanting  the  tubercle  of  the  tibia  for  an 

elongated  patella  ligament. 


for  the  same  purpose,  extended  on  the  thigh.  In  the  outward  and 
inward  dislocation,  pressure  should  now  be  made  on  the  edge  of  the 
patella  that  is  further  from  the  centre  of  the  joint  so  as  to  raise  the 
opposite  edge  and  tilt  it  over  the  condyle,  when  it  is  at  once  drawn 
into  place  by  the  action  of  its  muscles.  In  the  edgeways  variety, 
pressure  should  be  made  with  the  thumbs  in  opposite  directions  on 
the  upper  and  lower  margin  of  the  dislocated  bone,  this  manipulation 
being  aided  by  suddenly  and  forcibly  flexing  the  knee,  and  then,  if 
necessary,  by  extending  it.  Reduction,  though  generally  easy,  is  some- 
times attended  with  great  difficulty,  and  has  occasionally  been  found 
impossible,  even  after  subcutaneous  division  of  ligaments  and  tendons. 
Eff'usion  into  the  joint  generally  follows,  and  should  be  treated  in  the 
usual  way.  After  reduction  the  joint  should  be  placed  on  a  back  splint 
or  in  plaster  of  Paris,  and  a  knee-cap  subsequently  worn,  or  the  knock- 
knee,  if  present,  cured  to  prevent  a  recurrence  of  the  dislocation. 
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Partial  dislocation  of  the  patella,  the  result  of  an  elongated  patellar 
ligament,  sometimes  occurs.  The  elongation  of  the  ligament  allows 
the  patella  to  be  placed  on  the  femur  when  the  knee  is  flexed  so  that 
its  anterior  surface  looks  directly  upwards.  As  a  consequence  of 
the  elongation  of  the  ligament,  the  patella  from  time  to  time  is  apt 
to  slip  suddenly  over  one  or  other  condyle,  causing  the  patient 
to  fall.  In  three  cases  Walsham  succeeded  in  curing  the  condition 
by  transplanting  the  tubercle  of  the  tibia  lower  down  the  shaft  of 
the  bone  for  half  an  inch  to  an  inch  according  to  the  amount  of 
elongation  of  the  ligament.  The  method  of  transplanting  the 
tubercle  will  be  understood  by  referring  to  Fig.  271.  The  tubercle 
is  fixed  in  its  new  situation  by  an  ivory  peg. 

The  knee. — Minor  injuries  to  the  knee  are  very  common.  A 
sprain  rupturing  a  lateral  ligament  gives  rise  to  some  lateral  move- 
ment of  the  joint.    The  rare  rupture  of  the  crucial  ligaments  gives 
rise  to  marked  lateral  movement.    Dislocation  of  the  knee  is  rare. 
It  may  occur  in  a  forward,  backward,  inward,  and  outward  direction, 
and  in  any  case  may  be  complete  or  incomplete.     Cause. — Usually 
great  violence,  as  a  severe  wrench  or  twist  of  the  joint.    Five  cases 
of  complete  dislocation  forwards  occurred  simultaneously  owing  to  a 
cage  falling  to  the  bottom  of  a  mine.    Two  men  were  caught  and 
whirled  round  by  machinery,  whilst  their  legs  struck  a  wall;  both  had 
a  double  complete  dislocation,  the  right  forwards  the  left  backwards. 
A  carpenter  has  suffered  a  lateral  dislocation  by  slipping  between 
the  joists  of  an  unbearded  floor.    Signs. — In  the  lateral  dislocations, 
which  are  generally  incomplete,  a  projection  caused  by  the  con 
dyles  of  the  femur  on  the  one  side,  with  a  depression  below,  and  a 
projection  of  the  tibia,  or  of  the  fibula,  as  the  case  may  be,  on  the 
opposite  side,  with  a  depression  above,  at  once  show  the  nature  of 
the  injury.    In  the  antero-posterior  varieties,  which  are  generally 
complete,  there  is  great  shortening  and  deformity  of  the  limb ;  the 
head  of  the  tibia  in  the  forward  dislocation  projects  anteriorly; 
whilst  in  the  backward  it  can  be  felt  in  the  ham.    In  the  former 
there  is  generally  considerable  swelling  and  congestion,  and  often  pain 
in  the  limb  below  the  knee,  from  pressure  of  the  condyles  of  the 
femur  on  the  popliteal  vessels  and  nerves.     Treatment. — Reduc- 
tion, as  a  rule,  is  easily  accomplished  by  extension,  combined  with 
manipulation  and  pressure  in  the  direction  indicated  by  the  variety 
of  the  dislocation.    The  limb  should  then  be  placed  on  a  back  splint, 
and  an  ice-bag  apphed  to  the  knee,  passive  movements  being  begim 
at  the  end  of  two  or  three  weeks,  and  a  knee-cap  subsequently  worn 
for  twelve  months  at  the  least.    Compound  dislocations  usually  call 
for  amputation  when  the  popliteal  artery  is  torn. 

Dislocation  of  a  semilmiar  cartilage  of  the  knee,  practically  always 
the  internal,  occurs  from  a  sudden  twist  or  wrench  of  the  joint  out- 
wards during  semi-flexion.  Its  attachment  to  the  tibia  by  the 
coronary  ligament  may  be  separated,  and  the  cartilage  is  crumpled 


DISLOCATION  OF  THE  ANKLE. 


623 


up  between  the  condyles,  or  one  or  both  ends  may  become  detached, 
or  the  cartilage  is  split  longitudinally.  In  miners  it  occurs  in 
extending  the  knee  after  kneeling  in  a  cramped  position ;  the  semi- 
lunar cartilage  is  caught  and  nipped  across  between  the  joint  surfaces. 
The  accident  is  attended  with  sudden  and  severe  pain,  a  "locking  " 
of  the  joint  usually  in  a  bent  position,  and  the  presence  of  a  hollow, 
sometimes  of  a  projection  of  a  fragment  of  the  semilunar  cartilage. 
There  is  at  first  commonly  some  effusion  into  the  joint.  In  chronic 
cases  the  patient  may  be  able  to  displace  and  replace  the  cartilage 
at  will  by  flexing  and  twisting  outwards  his  knee.  The  condition  may 
closely  simulate  a  loose  body  in  the  joint  or  a  nipped  synovial  fringe, 
but  the  above  signs  will  generally  suffice  to  distinguish  it.  Treat- 
ment.— To  replace  the  cartilage,  flex  the  thigh  on  the  abdomen  and 
the  leg  on  the  thigh,  and  rotate  the  leg  outwards  ;  then  manipulate 
the  cartilage  with  the  fingers  and  suddenly  extend  the  leg,  at  the 
same  time  rotating  it  outwards.  If  not  successful,  give  the  patient 
an  anaesthetic  and  repeat  the  procedure.  To  prevent  a  recurrence 
the  movements  of  the  joint  should  be  limited  to  flexion  and  extension, 
and  the  patient  should  avoid  football  and  tennis  for  a  year  or  longer. 
In  all  recm-rent  cases  with  attacks  of  synovitis,  the  joint  should 
be  opened  under  the  strictest  asepsis  through  a  vertical  incision  at 
the  inner  side,  and  the  cartilage  removed.  This  is  best  done  by 
passing  a  hook  under  the  cartilage  and  then  shaving  it  off  from  the 
bone  at  both  ends.  It  is  important  to  take  away  as  much  as  possible 
of  the  anterior  end  of  the  cartilage,  or  the  symptoms  may  recur. 
Suturing  the  cartilage  back  in  position  is  generally  unsatisfactory. 
After  the  operation  a  splint  should  be  applied  for  a  week  or  fort- 
night, and  passive  movements  and  massage  then  employed  till  free 
movement  is  attained. 

The  ankle. — The  astragalus,  together  with  the  rest  of  the  bones 
of  the  foot,  may  be  dislocated  from  the  socket  formed  for  it  by  the 
tibia  and  fibula,  in  an  outward,  inward,  backward,  forward,  or 
upward  direction  (Fig.  285).  All  five  varieties  are  generally  com- 
plicated by  fracture  of  the  fibula,  or  of  the  internal  malleolus.  The 
outiuard  and  inward  varieties  will  be  described  under  the  head  of 
Fracttire  of  the  Fibula  (see  p.  640).  The  backward  and  forward 
varieties  are  rare ;  the  latter  especially  so.  In  the  former  (Fig.  272), 
the  astragalus  is  either  partially  or  completely  driven  backwards  from 
its  socket,  carrying  with  it,  of  coiu'se,  the  other  bones  of  the  foot,  so 
that  the  foot  appears  shortened,  the  heel  prominent,  and  the  tendo 
Achillis  tense.  In  the  forivard  variety  the  astragalus  is  generally 
forced  only  partially  from  between  the  malleoli,  and  the  foot  appears 
lengthened,  the  heel  less  prominent  than  natural,  and  the  tendo  Achillis 
relaxed.  In  the  upivard  variety  (Fig.  285,  F.)  the  tibia  and  fibula 
are  torn  asunder,  and  the  astragalus  is  forced  upwards  between  them. 
The  ankle  appears  widened,  the  malleoli  are  almost  in  contact  with 
the  ground,  and  all  motion  at  the  ankle-joint  is  lost.  Treatment.— 
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The  leg  having  been  flexed  and  the  foot  extended  to  relax  the  calf- 
muscles,  make  extension  on  the  foot  whilst  an  assistant  holds  the 
thigh,  and  then  manipulate  the  bones  into  position.  If  necessary, 
give  an  anajsthetic,  and  cut  the  tendo  Achillis.  Place  the  foot  and 
leg  on  a  back  splint,  or,  if  preferred,  on  a  Cline's  or  Dupuytren's 
splint.    Employ  massage  every  day  from  the  first. 

Compound  dislocation  of  the  ankle.— In  young  and  healthy  subjects 
an  attempt  shotild  be  made  to  save  the  foot,  unless  the  main  vessels 
are  torn,  or  there  is  much  comminution  of  the  bones,  or  extensive 
laceration  of  the  soft  parts,  when  amputation  is  the  only  course. 
Resection  of  the  bones,  however,  may  in  some  instances  be  under- 
taken with  advantage. 

The  astragalus  may  be  dislocated  from  the  tibia  and  fibula  above 
and  from  the  os  calcis  and  scaphoid  below  and  in  front,  in  a  forward, 


Fig.  272.— Dislocation  of  tlie  foot  Fig.  273.— Subastragaloid  dis- 

backwards.    (St.  Bartlioloraew's  location.    (St.  Bartholomew  s 

Hospital  Museum.)  Hospital  Museum.) 


backward,  inward  or  outward  direction  ;  whilst  very  rarely  it  may 
be  rotated  on  its  own  axis  either  vertically  or  horizontally.  The 
forward  dislocation,  which  is  generally  produced  by  a  wrench  of  the 
extended  foot,  is  the  most  common,  the  bone  in  this  variety  usually 
inclining  either  a  little  outwards,  or  a  little  inwards  at  the  same  time. 
The  backward  dislocation  most  often  occurs  from  a  wrench  when  the 
foot  is  flexed.  The  lateral  dislocations  when  complete  are  always 
compound,  and  nearly  always  associated  "with  fracture  of  the  malleoli. 
Signs. — The  astragalus  in  forward  variety  can  be  felt  projecting 
uiider,  and  often  threatening  to  protrude  through  the  skin  of  the 
instep ;  whilst  in  the  backward  form  it  gives  rise  to  a  prominence 
beneath  the  tendo  Achillis  whicli  it  causes  to  bulge  backwards,  to 
shortening  of  the  foot,  and  to  a  projection  of  the  tibia  in  front.  The 
lateral  varieties  being  compound,  the  nature  of  the  injury  is  obvious. 
Treatment. — In  the  simple  form  attempts  should  always  be  made  to 
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push  back  the  displaced  bone  into  its  socket  by  making  pressure  in 
the  proper  direction,  the  calf-muscles  being  relaxed  by  position,  the 
foot  extended,  and  the  tendo  Achillis,  or  any  other  tendon  or  ligament 
that  is  felt  tense,  divided  if  necessary.  An  anaesthetic  is  generally 
required.  If  reduction  is  then  found  impossible,  the  rule  should 
be  to  excise  the  bone,  and  then  a  satisfactory  foot  results.  In  a 
compotmd  dislocation  the  bone  should,  as  a  rule,  be  excised. 

The  subastragaloid  dislocation  is  one  in  which  the  bones 
of  the  foot  are  displaced  from  the  astragalus,  which  itself  retains 
its  natural  connections  with  the  tibia  and  fibula.  The  foot  is 
generally  displaced  either  backwards  and  inwards,  or  backwards 
and  outwards ;  more  rarely  in  the  opposite  directions.  In  the  back- 
ward and  inward  variety  (Figs.  273,  285  E)  the  foot  is  inverted, 
the  sole  looks  inwards,  the  external  malleolus  is  prominent,  the 
internal  malleolus  is  buried  by  the  projection  of  the  os  calcis  beyond 
it,  and  the  head  of  the  astragalus  forms  a  distinct  prominence  on 
the  outer  side  of  the  instep,  over  which  prominence  the  skin  is 
tightly  stretched.  In  the  rarer  backward  and  outward  variety  the 
foot  is  everted  instead  of  inverted,  the  internal  malleolus  is  promi- 
nent, the  external  buried,  and  the  astragalus  projects  on  the  inner 
side  of  the  instep.  The  forward  varieties  are  too  rare  to  require 
description.  The  normal  relations  of  the  head  of  the  astragalus 
to  the  malleoli,  together  with  the  signs  above  given,  will  serve  to 
distinguish  it  from  dislocation  of  the  astragalus  alone,  the  injury 
with  which  it  is  most  liable  to  be  confounded.  Treatment. — In  the 
backward  varieties  the  foot  should  be  drawn  forwards,  whilst  the 
leg  is  forced  backwards,  the  tendo  Achillis  and  the  tibialis  anticus 
and  posticus  being  divided  if  necessary  after  the  patient  has  been 
put  under  an  anaesthetic.  Reduction  is  sometimes  very  difficult  in 
consequence  of  the  tibial  tendons  hooking  round  the  head  of  the 
astragalus  or  of  the  mutual  interlocking  of  the  bones.  After  reduc- 
tion the  foot  should  be  placed  on  a  splint  at  a  right  angle,  and 
massaged  and  moved  daily.  If  after  tenotomy  there  is  still  difficulty 
in  reducing,  excise  the  astragalus. 

Dislocation  of  the  separate  bones  of  the  tarsus,  of  the 
metatarsal  bones,  and  of  the  phalanges  of  the  toes  is  rare. 
Examine  with  the  x  rays.    Reduce  or  excise. 

Fractures  of  the  Lower  Extremity. 

Fractures  of  the  fem\ir  may  be  divided  into  fractures  of — 
1.  the  upper  end  ;  II.  the  sliaft ;  and  III.  the  lower  end. 

I.  Fractures  of  the  upper  end  of  the  femur  may  be 
divided  into — 1,  intracapsular  fracture  of  the  neck;  2,  extracap- 
sular fracture  of  the  neck  ;  3,  fracture  of  the  great  trochanter ;  and 
4,  separation  of  the  epiphysis  of  the  head. 

1.  Intracapsular  fracture  occurs  most  frequently  in  the  old, 
w.  40 
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and  more  commonly  in  women  than  in  men.  Cause. — The  atrophy 
and  fatty  degeneration  of  the  bone  and  the  diminished  obliquity 
of  the  neck  which  is  said  frequently,  though  not  invariably,  to 
attend  old  age,  are  the  chief  predisposing  causes.  Prof.  Humphry 
maintained,  however,  that  there  is  no  diminution  of  obliquity  as  age 
advances.  Slight  indirect  violence,  such  as  slipping  off  the  curbstone, 
catching  the  toes  in  the  carpet,  etc.,  is  the  common  exciting  cause. 

State  of  the  parts. — The  line  of  fracture  (Plate  XVI.)  may  be 
situated  at  any  part  of  the  neck  within  the  capsule,  and  may  be 
transverse  or  oblique  ;  the  usual  situation,  however,  is  just  external 
to  the  head,  and  the  direction  transverse.    The  fragments  may  be 
impacted  or  non-impacted,  but  impaction  is  the  exception.    In  the 
impacted  form  the  lower  fragment  is  nearly  always  driven  into  the 
upper ;  when,  however,  the  fragments  are  very  jagged,  mutual  inter- 
locking may  occur.    The  periosteum  covermg  the  neck — the  cervical 
reflection  as  it  is  sometimes  called — may  be  partially  or  completely 
torn,  so  that  all  connection  between  the  head  and  the  rest  of  the  bone 
is  severed.    Upon  the  extent  of  its  rupture  will  in  part  depend  the 
amount  of  displacement  of  the  fragments,  and  the  kind  of  union 
that  will  occur.    In  the  non-impacted  form  the  lower  fragment 
with  the  rest  of  the  femur  is  drawn  slightly  upwards  by  the  muscles 
inserted  into  the  trochanters,  and  at  the  same  time  generally  rotated 
outwards.    The  outward  rotation  would  appear  to  depend  in  part 
on  the  direction  of  the  line  of  fracture,  and  in  part  on  the  weight 
of  the  limb,  which  has  a  natural  tendency  to  roll  outwards.  Method 
of  union. — In  consequence  partly  of  the  feeble  blood  supply  of  the 
upper  fragment,  and  partly  of  the  fragments  not  being  in  apposition, 
bony  union  seldom  occurs,  the  parts  becoming  bound  together  by 
fibrous  tissue  or  remaining  ununited.    In  the  latter  case  the  frag- 
ments become  rounded  off  and  polished,  forming  a  false  joint ; 
whilst,  owing  to  the  absorption  of   the  lower  fragment,  great 
shortening  of  the  neck  usually  ensues. 

Signs. — Slight  shortening — about  three-quarters  of  an  inch, 
eversion,  inability  to  raise  the  limb  from  the  horizontal  position, 
approximation  of  the  great  trochanter  to  the  anterior  superior 
spine  of  the  ilium,  rotation  of  the  great  trochanter  through  a 
smaller  arc  than  on  the  opposite  side,  and  crepitus,  are  the  usual 
signs.  Occasionally  there  may  be  no  shortening  at  first,  and 
patients  have  been  known  to  walk  after  the  injury.  In  rare 
instances  there  has  been  inversion  instead  of  eversion,  a  fact  not 
easy  of  explanation.  In  the  i7npacted  form  there  is  no  crepitus, 
the  shortening  is  less,  but  does  not  disappear  on  extension,  and  the 
patient  may  be  able  to  raise  the  limb  from  the  horizontal  position, 
and  perhaps  stand  or  walk  on  it.  Diagnosis. — The  age  of  the 
patient,  the  very  slight  shortening,  the  absence  of  bruising  about 
the  trochanter,  the  slightness  of  the  violence  occasioning  it,  and 
the  eversion  of  the  limb,  are  the  chief  signs  which  point  to 
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PLATE  XVI. 


Intra-capaular  fracture  of  the  neck  of  tlie  femur.    (From  a  skiagram  tjiken  by 

Dr.  Hugli  Walsliam.) 

[  To  fcucc  p.  626. 
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intracapsular  fracture  ;  but  it  may  have  to  be  diagnosed  from  the 
extracapsular  form,  from  dislocation  of  the  hip,  from  dislocation 
with  fracture  of  the  acetabulum,  from  chronic  osteo-arthritis,  and 
from  mere  contusion  of  the  hip.  In  the  extracapsular  form  the 
shortening  is  greater,  the  patient  usually  younger,  the  occasioning 
violence  direct  and  more  severe,  and  there  is  often  bruising  and 
ecchymosis  of  the  skin  and  widening  of  the  trochanter.  In  disloca- 
tion there  is  loss  of  mobility  of  the  limb,  and  the  head  of  the  bone 
can  be  felt  in  the  abnormal  position.  The  only  common  dislocation 
with  which  the  ordinary  form  of  fracture  could  be  confounded  is 
the  pubic,  as  in  this  alone  is  there  any  eversion;  but  here  the 
distinct  prominence  formed  by  the  head  of  the  bone  on  the  pubes 
at  once  serves  to  distinguish  it.  In  fracture  of  the  acetabulum  with 
dislocation  there  is,  in  addition  to  crepitus,  the  presence  of  the 
head  of  the  bone  in  an  abnormal  situation,  whence  it  can  be  drawn 
on  extension  of  the  Hmb,  but  returns  when  the  extension  is  relaxed, 
crepitus  during  these  movements  being  felt.  Chronic  osteo- 
arthritis, in  which  in  consequence  of  the  absorption  of  the  head  of 
the  bone  there  is  often  shortening  and  eversion,  and  in  consequence 
of  the  movement  of  the  osteophytes  upon  each  other  crepitus,  may 
be  distinguished  from  intracapsular  fracture,  which  it  may  simulate, 
should  a  patient  suffering  from  it  have  a  fall,  by  th^  history  of 
pain,  lameness,  and  stiffness  before  the  injury.  In  contusion  of 
the  hip,  though  there  may  be  eversion  of  the  limb  and  loss  of  powei', 
the  trochanter  retains  its  normal  relations,  and  there  is  no  shorten- 
ing or  crepitus.  It  should  be  remembered,  however,  that  in 
old  people  absorption  of  the  neck  of  the  bone  may  slowly  take 
place  after  a  contusion,  and  of  this  the  patient  should  be 
warned,  as  otherwise  the  surgeon  may  be  accused  of  overlooking 
a  fracture. 

The  treatment  should  vary  according  to  the  age  and  powers  of 
the  patient.  Thus  in  the  old  and  feeble  in  whom  bony  union  can 
scarcely  be  expected,  and  in  whom,  moreover',  long  confinement  on 
the  back  is  liable  to  produce  bedsores  and  even  fatal  hypostatic 
congestion  of  the  lungs,  the  limb  should  be  merely  placed  at  rest 
between  sand-bags,  and  the  patient  only  confined  to  bed  for  a  few 
days.  He  should  then  be  allowed  to  get  about  on  crutches.  In 
younger  and  fairly  vigorous  patients  an  attempt  may  be  made  to 
obtain  bony  union  either  by  means  of  extension  with  the  weight  and 
pulley  or  by  the  long  splint,  or  even  by  uniting  the  fracture  through 
an  open  wound.  Confinement  to  bed  for  six  or  eight  weeks  is  then 
necessary,  followed  for  another  two  or  three  months  by  the  use  of 
some  form  of  stiff  apparatus,  such  as  a  Thomas's  hip-joint  splint. 

2.  ExtracapsTxlar  fractures  though  more  frequent  in  the 
old  than  in  the  young  are  not,  like  intracapsular  fractures,  so 
essentially  an  injury  of  old  age.  Thus,  they  are  frequently  met 
with  between  the  ages  of  forty  and  fifty,'  whereas  intracapsular 
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fractures  hardly  ever  occur  in  persons  under  fifty.  Cause. — 
Usually  direct  violence,  as  a  fall  or  a  severe  blow  on  the  great 
trochanter.  State  of  the  parts. — The  fracture  commonly  extends 
through  the  base  of  the  neck  just  outside  the  capsule,  and  is  nearly 
always  associated  with  a  fracture  of  the  great  trochanter.  It  may 
be  impacted  or  non-impacted,  the  former  condition,  however,  being 
by  far  the  most  common.  Indeed,  it  is  probable  that  nearly  all 
extracapsular  fractures  are  in  the  first  instance  impacted  and 
accompanied  by  fracture  through  the  great  trochanter,  and  that 
they  only  become  non-impacted  by  the  splitting  asunder  of  the 


Fig.  274.— Extracapsular  fracture  of  Fia.  275.— Fracture  of  upper  third 

the  neck  of  the  femur.    (See  note,  of  femur.   (After  Gray.) 

p.  615.) 

trochanters,  in  consequence  of  the  neck  being  driven  in  still  further 
wedge-wise  between  them  ;  and  hence  that  non-impactiou  only  occm-s 
as  a  result  of  great  violence.  The  line  of  fracture  through  the 
trochanter  commonly  extends  obliquely  downwards  and  backwards, 
and  terminates  by  passing  through  the  trochanter  minor  ;  but  it 
may  take  various  directions,  sometimes  splitting  the  trochanter 
into  several  pieces.  The  method  of  union  is  generally  bony,  and  as 
the  blood  supply  is  very  good,  there  is  often  an  excessive  formation 
of  callus.    In  rare  instances  no  union  or  fibrous  union  occurs. 

The  signs  are  similar  to  those  of  the  intracapsular  variety. 
Thus  (Fig.  274),  there  is  eversion  and  shortening  of  the  limb,  pain 
on  movement,  inability  as  a  rule  to  raise  the  limb  from  the  ground, 
and  the  top  of  the  trochanter  is  found  to  be  above  Nekton's  line 
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(Fig.  265),  and  the  base  of  Bryant's  triangle  to  be  less  than  on  the 
sound  side.  But  the  shortening  is  greater  than  in  intracapsular 
fracture;  the  patient  is  commonly  not  so  old;  the  fracture  is 
probably  produced  by  direct  violence ;  the  trochanter  feels  enlarged 
and  broader  than  that  of  the  opposite  side,  from  being  split  by  the 
neck ;  there  is  swelling  and  bruising  about  the  hip ;  and  often  much 
subsequent  ecchymosis,  since  the  blood  being  outside  the  capsule 
readily  makes  its  way  to  the  surface.  In  the  non-impacted  variety 
where  there  is  much  comminution  of  the  trochanter,  the  shortening 
may  be  as  much  as  two  or  three  inches,  and  crepitus  will  be  well 
marked.  In  the  impacted,  the  shortening  is  touch  less,  seldom 
exceeding  an  inch,  and  crepitus  cannot  be  elicited,  unless  the  frag- 
ments are  loosely  wedged.  In  firm  impaction,  indeed,  the  patient 
can  often  raise  the  leg,  or  even  walk. 

Treatment. — In  the  non-impacted  variety,  extension  should  be 
applied  by  means  of  some  variety  of  Liston's  long  splint,  a  stirrup, 
weight  and  pulley  being  substituted  for  the  perineal  band.  Firm 
osseous  union  will  generally  be  obtained  in  a  month  to  six  weeks. 
If  impacted  with  deformity  it  should  be  forcibly  broken  down 
under  an  ansesthetic,  and  extension  applied.  Union  will  then  occur 
with  less  than  an  inch  of  shortening.  If  the  impaction  is  allowed  to 
remain  there  will  be  an  inch  or  more  of  shortening,  and  probably 
some  eversion  and  stiffness  of  the  joint  with  permanent  lameness. 

3.  Fractixre  of  the  great  trochanter  alone ;  and  4,  Separa- 
tion of  the  epiphysis  of  the  head  by  injiiry,  are  rare.  Walsham 
had  two  cases  of  separation  of  the  epiphysis  under  his  care.  The 
signs  were  those  of  the  intra-capsular  fracture,  and  the  diagnosis 
was  verified  by  the  x  rays.  They  were  treated  by  extension  with 
long  splint,  weight  and  pulley. 

II.  Fractures  of  the  shaft  of  the  femur  are  very  common  in 
children,  less  common  in  adults,  and  rare  in  old  people,  in. whom 
intra-  and  extra-capsular  fractures  more  readily  occur.  Cause. — 
Generally  the  result  of  indirect  violence,  occasionally  of  direct,  and 
rarely  of  muscular  action.  State  of  the  par-ts. — The  line  of  fracture 
is  usually  transverse  or  oblique ;  but  in  some  instances,  almost 
longitudinal  or  spiral.  The  oblique  is  more  common  in  adults ; 
the  transverse  in  children.  The  fragments  for  the  most  part  con- 
siderably overlap,  producing  much  shortening.  The  usual  situation 
of  the  fracture  is  about  the  middle  of  the  bone,  though  it  may 
occur  through  the  upper  or  middle  or  lower  third.  In  the  upper 
third  (Fig.  275),  the  lower  end  of  the  upper  fragment  is  drawn 
forwards  by  the  psoas  and  iliacus,  and  at  the  same  time,  generally 
abducted  and  rotated  outwards  by  the  glutei  and  external  rotator 
muscles.  The  upper  end  of  the  lower  fragment  is  drawn  inwards 
by  the  adductors,  and  upwards  by  the  quadriceps  and  hamstrings, 
whilst  it  is  also  rotated  outwards  in  part  by  the  adductors,  and  in 
part  by  tlie  weiglit  of  the  limb.    Occasionally,  the  upper  fragment 
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is  drawn  inwards  instead  of  outwards.  Union  is  apt  to  occur  with 
some  overlapping  of  the  fragments  and  angular  deformity.  In  the 
middle  third  the  displacement  is  similar,  the  upper  fragment 
usually  projecting  in  front  and  to  the  outer  side  of  the  lower.  In 
the  lower  third  the  upper  fragment,  in  addition  to  being  displaced 
forwards,  is  generally  drawn  towards  the  middle  line  by  the  adduc- 
tors ;  whilst  the  lower  fragment,  especially  when  the  fracture  is 
just  above  the  condyles,  is  tilted  backwards  into  the  popliteal  space 
by  the  gastrocnemius,  where  it  can  be  felt  as  a  distinct  prominence, 
and  at  the  same  time  is  drawn  upwards  with  the  rest  of  the  limb 
by  the  hamstrings  and  quadriceps  (Plate  XVII). 

Signs.— In  the  adult  the  signs  are  usually  very  obvious.  They 
consist  in  shortening,  crepitus,  eversion  of  the  foot,  swelling  from 
the  approximation  of  the  attachments  of  the  muscles,  and  in  preter- 
natural mobility  and  loss  of  power  in  the  limb.  The  ends  of  the 
fragments,  moreover,  can  often  be  felt  on  manipulation.  In  young 
children  the  diagnosis  is  not  always  so  easy,  especially  when  the 


Fig.  276. — Liston's  long  splint,  with  stirrup  and  pulley. 


fracture  is  incomplete ;  the  bowing  of  the  limb,  shortening,  sensa- 
tion of  yielding  or  creaking,  and  the  history  of  the  accident, 
however,  will  usually  prevent  a  mistake. 

Treatment. — The  methods  of  treating  fractures  of  the  shaft  of 
the  femur  are  very  numerous  ;  they  have  all  for  their  object  the 
extension  of  the  limb.  Extension  overcomes  the  spasmodic  con- 
traction of  the  hamstrings  and  adductors,  and  through  the  insertion 
of  the  quadriceps  into  the  anterior  surface  of  the  upper  fragment 
turns  the  lower  end  of  the  latter  backwards,  thus  counteracting 
the  psoas  and  iliacus.  The  various  methods  may  be  briefly  con- 
sidered under  the  following  heads: — 1,  the  long  splint;  2,  the 
weight  and  pulley  ;  3,  the  double-inclined  plane ;  4,  the  plaster-of- 
Paris  or  starch  bandage. 

1.  The  long  splint  (Fig.  276)  in  its  simplest  form  consists  of  a 
straight  lath,  and  is  known  as  Liston's.  When  double  and  joined 
by  a  cross-piece  at  the  level  of  the  calf  it  is  called  Hamilton's. 
It  should  reach  from  the  axilla  to  six  inches  below  the  foot.  The 
splint,  well  padded,  is  first  bound  to  the  foot  and  leg  by  a  bandage 
carried  through  the  notches  in  the  splint,  and  over  the  ankle 
in  the  form  of  a  figure  of  8,  and  - then  up  the  leg,  and  beyond 
the  knee  to  prevent  relaxation  of  the  ligaments  of  the  joint.  The 
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Fnicturc  through  the  lower  third  of  the  femur  in  a  man  aged  GO,  fourteen  months 
l>rcvioiisly  from  a  fall.  (A  skiagram  kindly  lent  by  Dr.  D.  Morgan  from  a  case  under 
Mr.  Robart  Jones.) 

[  To  face  p.  630. 
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lent  by  Dr.  D.  Morgan.) 
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spliut  is  improved  by  a  cross-bar  at  its  lower  end,  to  prevent 
the  limb  rolling  outwards,  and  by  an  oval  aperture  opposite  the 
external  malleolus,  to  prevent  pressure  on  that  bone.  As  the 
perineal  baud  formerly  in  vogue  is  apt  to  chafe,  most  surgeons  now 
employ,  in  combination  with  the  long  splint,  the  stirrup,  weight  and 
pulley  for  the  purpose  of  extension,  raising  the  bed  at  the  foot  so 
that  the  weight  of  the  body  may  act  as  the  counter-extending  force. 
Whenever  the  patient  tends  to  move  the  upper  fragment,  a  double 
side-splint,  united  by  a  cross-piece  under  the  calves  (Hamilton's 
splint),  is  required.  Especially  is  this  the  case  for  children.  Usually 
the  sound  limb  is  simply  bandaged  to  the  side-splint,  but  extension 
may  also  be  made  on  it,  when  there  is  a  tendency  to  tipping  of  the 
pelvis.  Many  modifications  of  the  long 
splint  are  in  use,  such  as  Bryant's. 

2.  The  tveight  and  pulley  is  used,  either 
alone,  or  as  an  addition  to  the  long  splint. 
A  long  strip  of  strapping  is  secured  on 
each  side  of  the  leg  and  lower  third  of  the 
thigh  by  cross-strapping  and  a  bandage, 
leaving  a  loop  about  eight  inches  long- 
under  the  sole.  In  the  loop  thus  left  a 
flat  piece  of  wood,  about  two  inches  square, 
is  placed,  and  through  a  hole  in  the 
centre  of  this  a  cord  is  passed  and  secured 
by  a  knot  at  its  end.  The  cord  is  then 
carried  over  a  pulley  at  the  foot  of  the 
bed,  and  a  weight  of  several  pounds  sus- 
pended on  it.  The  weight  should  be 
gradually  increased  till  the  fractured  limb 
is  found  on  measurement  to  be  the  same 
length  as  the  sound  limb-    Ten  to  twenty 

pounds  or  even  more  may  be  required.  Counter-extension  is  made 
by  the  weight  of  the  body,  the  foot  of  the  bed  being  raised  six 
inches  or  so  on  blocks.  But  the  many  details  involved  in  its  appli- 
cation will  be  better  learnt  by  three  months'  dressing  in  the  wards 
than  by  any  verbal  description.  In  children,  the  limb,  or  better 
both  limbs,  may  be  suspended  by  means  of  this  stirrup  in  a  vertical 
position  to  the  ceiling  (Fig.  277),  the  weight  of  the  body  being  the 
counter-extending  force. 

3.  The  double-inclined  plane  is  very  useful  in  the  treatment  of 
fractures  of  the  upper  third  of  the  femur,  in  which  the  upper  frag- 
ment is  tilted  upwards  by  the  psoas  and  iliacus,  and  cannot  be  kept 
in  apposition  with  the  lower.  By  means  of  the  double-inclined 
plane  the  lower  fragment  is  raised  and  brought  into  line  with  the 
upper,  extension  being  secured  by  the  leg  and  foot  hanging  unsup- 
ported down  the  further  side  of  the  plau«,  and  counter-extension 
by  the  weight  of  the  body.     The  plane  may  consist  of  an  ordinary 


Fiu.  277. — Fracture  of  tlie 
femur  treated  by  vertical  ex- 
tension. (Bryant's  Surgery.) 
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Maclntyre's  splint  bent  to  the  proper  angle,  or  of  a  wooden  frame 
that  can  be  adjusted  to  the  proper  height  at  the  apex  where  the 
planes  meet.  Hodgen's  and  Nathan  Smith's  splints  are  double- 
inclined  planes  slung  on  pulleys.  The  method  of  applying  Hodgen's 
splint  is  shown  in  Fig.  279. 

4.  Pla&ter-of-Pai-is  and  starch  hanclages  are  employed  by  some 
from  the  first,  and  th.e  patient  allowed  to  get  about  on  crutches. 
But  there  is  a  liability  to  complications  from  lack  of  supervision 
and  to  shortening  from  the  unopposed  contraction  of  the  muscles. 

III.  Fractiires  of  the  lower  end  of  the  femur.  A.  Sepa- 
ration of  the  lower  epiphysis  of  the  femur  (Plate  XVIII.  and 


Fig.  278. — Separation  of  tlie  lower  epiphysis  of  the  femur.  Outline 
to  show  the  displacement  of  the  femoral  diaphysis  backwards  and 
the  rotation  of  the  condyle. 

XIX.  Fig.  278). — This  is  the  most  important  of  epiphysial  separa- 
tions, and  the  gravity  of  the  accident  is  such  that  in  some  half  of  the 
recorded  cases  amputation  has  had  to  be  resorted  to.  It  takes  place 
at  ages  between  eleven  and  twenty,  especially  after  fourteen  yeai-s 
and  in  boys,  rarely  below  that  age  or  in  girls.  It  is  especially  caused 
by  indirect  violence  consequent  upon  entanglement  of  the  leg  in 
a  revolving  carriage  wheel  or  in  a  running  rope,  or  from  falling 
between  joists.  Less  often  it  has  happened  from  falls  on  the  knee, 
also  from  alighting  with  the  knees  wide  apart  as  in  playing  leap- 
frog, i.e.,  by  over-extension  and  violent  twisting.  It  may  also 
be  occasioned  by  direct  violence.  Separation  may  occur  without 
displacement  when  soft  crepitus  is  obtained  ;  with  incomplete  or 
complete  displacemej.it  it  is  likely  to  be  accompanied  by  fracture  of 
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the  diaphysis,  but  not  by  intercondylar  fracture  into  the  knee- 
joint.  The  displacement  is  generally  of  the  epiphysis  with  the 
limb  below,  forwards  in  front  of  the  diaphysis,  the  attachment  of 
the  gastrocnemius  serving  to  tip  the  separated  surface  of  the 
epiphysis  more  and  more  backwards.  At  the  same  time  the  lower 
end  of  the  diaphysis  is  pushed  backwards  into  the  popliteal  space, 
where  the  popliteal  vessels  and  nerves  are  stretched  over  it.  Extensive 
stripping  up  of  periosteum  from  the  diaphysis  may  occasion  much 
hnBmoi-rhage,  which  collects  about  the  fragments  or  flows  from  the 
wound  if  compound.  Traumatic  aneurysm  and  hsemorrhage  may  like- 
wise occur  from  rupture  of  the  popliteal  vessels,  and  gangrene  has  fol- 
lowed obstruction  to  the  popliteal  vein  stretched  over  the  end  of  the 


Fig.  279.— Hodgen's  splint  for  fracture  of  the  femur.    (Heath's  Minor  Surgery.) 

upper  fragment.  The  popliteal  nerves  may  be  ruptured.  Acute 
suppuration  and  necrosis  may  ensue  even  although  the  injury  be  not 
compound. 

Treatment. — Immediate  reduction  is  necessary.  This  is  generally 
accomplished  by  strong  flexion,  even  until  the  heel  touches  the 
buttock,  combined  with  traction  on  the  tibia  and  manipulation,  and, 
if  need  be,  with  division  of  the  tendo  Achillis,  to  relax  the  gastro- 
cnemms.  Failing  this,  reduction  and  fixation  by  the  open  method, 
with  removal  of  clot  and  arrest  of  hfcmorrhage,  is  essential  to  avoid 
amputation. 

11  Fractures  through  the  lower  end  of  the  femur  occur 
in  adults,  especially  from  falls  on  the  knee.  The  fracture  is  often 
oblique  running  from  above  downwards  and  forwards.  The  upper 
fragment  is  displaced    forwards,  being  felt  beneath  the  vastus 
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internus,  or  it  may  lacerate  the  knee-joint  into  which  blood  is 
extravas'ated ;  or  by  further  violence,  the  sharp  end  is  driven 
through  the  skin  to  the  inner  side  of  the  patella,  the  wound 
in  the  skin  thus  communicating  not  only  with  the  fracture  but 
also  with  the  knee-joint.  The  lower  fragment  is  at  the  same  time 
pushed  backwards  by  the  displacement  of  the  upper  fragment 
in  front  of  it,  and  is  also  drawn  backwards  by  the  gastrocnemius. 
Thus  the  upper  end  of  the  lower  fragment  protrudes  into  the  popliteal 
space,  where  it  may  stretch  or  lacerate  the  popliteal  vessels  and  nerves. 

The  fracture  may  also  run  obliquely  or  vertically  through  the 
condyles  separating  one  or  both  from  the  shaft,  and  thus  producing 
a  T-shaped  fracture  into  the  joint. 

The  diagnosis  is  made  by  the  condyles  being  found  to  move  on 
the  shaft  with  sharp  crepitus,  or  to  move  on  one  another.  Separa- 
tion of  the  epiphysis  will  be  distinguished,  as  above  described,  by 
the  age  of  the  patient,  the  soft  crepitus,  and  the  displacement  of 
the  lower  fragment  forwards,  whilst  the  knee-joint  generally  escapes. 
When  there  is  already  much  swelling,  examination  by  the  x  rays  and 
under  an  anaesthetic  is  necessary. 

Treatment.  The  limb  may  be  fixed  with  the  knee  semi-flexed  or 

fully  extended.  The  former  has  the  advantage  of  relaxing  the  calf 
muscles  so  that  the  fragments  come  into  position,  but  if  maintained 
too  long,  the  knee-joint  may  become  ankylosed  in  a  faulty  position. 
A  Hodgen's  splint  (Fig.  279)  allows  more  movement  to  the  patient 
than  a  Maclntyre's  splint,  or  double-inclined  plane.  Passive  move- 
ment and  massage  are  required  as  soon  as  possible.  The  tendo  AchiUis 
may  be  divided  and  the  knee  then  kept  straight  with  an  outside 
splint  and  weight  extension,  so  that  the  knee,  should  it  become 
ankylosed,  is  in  a  relatively  good  position. 

Complications.— I.  Simple  fracture,  with  extravasation  of  blood 
into  the  knee-joint.  If  the  knee  is  very  tense  it  may  be  aspirated 
aseptically.  2.  Simple  fracture,  with  separation  of  the  semilunar 
cartilages  or  other  internal  derangement.  This  will  be  found  to 
limit  movement  when  the  patient  begins  to  get  about,  and  may 
require  operation.  3.  A  compound  fracture  must  be  treated  imme- 
diately and  thoroughly,  or  the  blood-clot  will  be  infected,  suppura- 
tion follow,  and  then  amputation.  After  thoroughly  cleansing  the 
skin  and  the  protruding  fragment,  the  wound  is  freely  enlarged 
upwards  and  downwards,  all  blood-clot  washed  out  of  the  jomt 
and  from  around  the  ends  of  the  bone,  whilst  tying  bleeding 
vessels  like  the  anastomica.  Then  the  wound  may  be  sewn  up 
with  a  drain-tube  inserted  or  the  knee  packed  with  gauze,  the 
fragment  having  been  fixed  by  pegging  or  wiring.  4.  Fracture, 
simple  or  compound,  with  injury  to  the  popliteal  vessels.  The 
treatment  in  such  an  accident  is  amputution  for  the  worst  cases,  but 
this  should  be  avoided  if  possible  by  cutting  down  upon  the  ruptured 
vessels  in  the  popliteal  space  and   ligaturing  both  ends  whilst 
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turning  out  all  clot  which  otherwise  would  obstruct  the  anastomotic 
circulation.  When  the  wound  is  fairly  aseptic,  even  if  gangrene 
ensues  it  will  be  dry  and  at  first  limited  to  the  foot,  affording  an 
opportunity  for  a  secondary  amputation.  When,  however,  there 
has  been  much  loss  of  blood,  the  anastomosis  is  likely  to  be 
insufficient,  and  a  septic  condition  of  the  wound  will  surely  be 
followed  by  moist  gangrene,  which  it  is  better  therefore  to  anticipate 
by  amputating  at  once.  If  there  remains  excessive  mobility,  the 
fracture  should  be  subsequently  pegged  or  wired. 

The  patella. — Fractures  of  the  patella  are  most  common  in 
middle  Hfe,  of  more  frequent  occurrence  in  men  than  in  women, 
and  very  rare  in  childhood.  Cause. — They  are  generally  due  to  a 
sudden  and  violent  action  of  the  quadriceps  extensor  muscle,  such 
as  is  exerted  by  a  person  to  regain  the  upright  position  when  he 
feels  himself  slipping  backwards,  the  knee  being  then  semi-flexed, 
and  the  patella  unsupported.  They  are  sometimes  caused  by  direct 
violence,  as  a  blow  or  fall  upon  the  knee.     State  of  the  parts. — 


Figs.  280  and  281. — Transverse  and  vertical  fracture  of  the  patella. 


When  due  to  muscular  action  the  line  of  the  fracture  is  transverse 
(Fig.  280),  the  aponeurotic  covering  is  usually  torn,  and  the  upper 
fragment  generally  drawn  some  distance  from  the  lower  by  the 
action  of  the  quadriceps  extensor.  When  due  to  direct  violence  it 
is  more  often  starred  or  vertical  (Fig.  281),  and  the  aponeurosis 
being  intact  there  is  little  or  no  separation.  In  any  case  the 
fracture,  of  course,  extends  into  the  joint.  Method  of  union. — 
When  tlie  fracture  is  transverse  and  the  aponeurosis  torn,  unless 
the  fragments  are  wired,  union  is  generally  filDi-ous  or  membraneous, 
rarely  osseous,  in  consequence  of  the  fragments  being  separated,  in 
part  by  muscular  contraction,  in  part  by  the  effusion  of  blood  and 
later  of  serous  fluid  into  the  joint,  but  chiefly  by  flaps  of  the 
torn  aponeurosis  falling  between  the  fragments.  In  the  vertical 
and  starred  fractures,  where  the  parts  are  held  together  by  the 
untorn  aponeurosis,  union  is  usually  osseous.  Signs.— kt  first  a 
gap  between  the  fragments  can  be  seen  and  felt,  "but  it  is  subse- 
quently obscured  by  swelling  of  the  joint.  The  patient  cannot 
stand,  or  extend  the  knee.  In  a  vertical  fracture  crepitus  can 
usually  be  detected,  and  the  fragments  are  not  separated. 
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Treatment. — Antiseptic  surgery  has  completely  revolutionised  the 
treatment  of  fracture  of  the  patella,  and  there  can  be  no  doubt  that 
for  all  suitable  cases  with  marked  separation  wiring  of  the  fragments 
is  the  best  treatment.  It  should  not  be  lost  sight  of,  however,  that 
wiring  has  been  followed  by  suppuration,  stiff  joint,  amputation,  and 
even  loss  of  life.  In  face  of  these  facts,  therefore,  no  surgeon  should 
attempt  wiring  unless  he  is  thoroughly  familiar  with  the  antiseptic 
treatment  of  wounds  and  is  sure  that  this  treatment  can  be  rigorously 
carried  oat. 

Wiring  the  patella  may  be  done  by  the  open  or  by  the  so-called 
subcutaneous  method. 

(a)  The  open  method  has  the  advantage  that  the  joint  can  be 
thoroughly  cleansed  of  all  blood-clot  and  the  flaps  of  aponeurosis 

removed-  from  between  the  fragments. 
The  operation  is  perhaps  best  done  three 
or  four  days  after  the  accident,  the 
patient  in  the  meantime  being  confined 
to  bed  with  his  knee  on  a  splint.  The 
skin  having  been  rendered  thoroughly 
aseptic,  the  fracture  is  exposed  by  a 
vertical  or  curved  incision  a  little  to  one 
or  other  side  of  the  middle  line  of  the 
patella,  down  to  the  bone.  The  flaps  of 
aponeurosis  are  next  peeled  off  the  frac- 
tured surfaces,  and  all  blood-clot  wiped 
out  of  the  joint.  Each  fragment  is  next 
drilled  obliquely  from  the  anterior  surface 
to  the  lower  part  of  the  fractured  surface 
just  above  the  cartilage,  so  that  the  wire 
when  passed  and  tied  is  not  in  the 
interior  of  the  joint  (see  Plate  XVII.). 
Two  or  three  wires  may  be  inserted  with 
advantage.  The  flaps  of  aponeurosis 
between  the  fragments  should  be  held  up  with  forceps  so  that  the 
bony  surfaces  are  brought  accurately  into  contact.  The  wire  is  now 
twisted  tight,  cut  ofF,  and  the  ends  battered  down  level  with  the  bone 
Avith  a  mallet,  the  aponeurosis  over  the  patella  and  at  its  sides 
brought  together  by  kangaroo- tail  tendon  sutures,  the  wound  closed 
by  sutures  and  collodion,  all  done  antiseptically,  the  limb  need  not 
be  placed  on  a  splint. 

If  the  skin  incision  is  made  to  one  side  of  the  middle  line  and  the 
wire  is  inserted  through  the  middle  of  tlie  patella,  the  cicatrix  in 
the  skin  will  be  to  one  or  other  side  of  the  wire.  The  limb  should 
be  elevated,  and,  except  over  the  front  of  the  joint,  massaged  daily. 
As  soon  as  it  can  be  done  without  pain  passive  movements  of  the 
joint  are  begun.  The  patient  should  be  able  to  walk  with  a  freely 
moveable  joint  at  the  end  of  three  weeks.    Fig.  282  and  the 


Fig.  282.  —  A  patella  cUrided 
vertically  to  show  the  method 
of  wiring.  (St.  Bartholomew's 
Hospital  Museum.) 


bCHOOL  OF  MEDICINEi 

University  of  Leeds. 


FRACTURE  OF  THE  PATELLA. 


63V 


skiagram  (Plate  XX.)  show  the  accurate  apposition  and  bony  union 
so  obtained. 

(i)  The  subcutaneous  viethod  as  employed  by  Mr.  Barker  is  most 
suitable  immediately  after  the  accident,  before  much,  blood  has 
escaped  into  the  joint  and  the  tissues  around  are  not  swollen. 
It  may  also  be  safely  done  in  older  patients  than  the  open  method, 
e.g.,  in  patients  over  sixty  years  of  age.  The  greatest  care  must  be 
taken  to  prevent  the  entry  of  any  organisms.  Mr.  Barker  ties  the 
fragments  together  subcutaneoiisly  by  thick,  soft  silver  wire  (Fig.  283). 
A  small  incision  is  first  made  into  the  joint  through  the  ligamentum 


Fio.  283. — "Wiring  a  fractured  patella  by  Barker's  subcutaneous  method. 
The  wire  inserted  ready  for  tightening. 

patellse  immediately  below  the  lower  fragment  and  the  blood 
squeezed  out.  A  curved  needle  on  a  handle  is  carried  through  this 
incision,  then  up  behind  the  patella,  and  brought  out  through  the 
skin  immediately  above  the  upper  fragment.  It  is  next  threaded 
and  withdrawn.  After  being  unthreaded  it  is  repassed  through  the 
same  incisions,  but  now  up  between  the  patella  and  the  skin,  threaded 
with  the  other  end  of  wire  projecting  from  the  puncture  above  the 
patella  and  again  withdrawn.  The  ends  of  the  wire  (Fig.  283)  are 
now  twisted,  after  strongly  drawing  the  fragments  together,  then  cut 
off  short.  The  wire  must  lie  exactly  in  the  middle  line  so  tliat  the 
fragments  shall  not  tip  aside,  and  an  assistant  must,  with  the 
thumb  and  finger,  take  hold  of  each  fragment,  and  by  moving  them 
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on  one  another  get  rid  of  any  intervening  aponeurosis  and  then  hold 
them  in  apposition  whilst  the  wire  is  being  tightened.  The  cut  end 
of  the  twisted  wire  must  be  turned  backwards  into  the  ligament. 

The  operation  is  readily  carried  out  when  swelling  has  not  yet 
started,  also  the  aponeurosis  can  then  be  got  away  from  between  the 
fragment,  whereas  after  a  few  hours  it  gets  glued  to  the  fractured 
surface,  so  as  to  prevent  a  strong  union.  The  wire  must  not  be 
twisted  too  much  or  it  will  give  way  at  the  first  twist,  and  it  should 
be  thick,  soft  silver  wire.  Its  ends  must  not  be  allowed  to  protrude 
forwards  through  the  puncture  or  under  the  skin.  By  these  measures 
some  of  the  objections  to  the  method,  viz.,  failure  to  obtain  strong 
union  owing  to  the  intervention  of  aponeurosis,  breaking  of  the  wire, 
or  its  ulceration  through  the  skin,  may  be  avoided.  The  punctures 
are  covered  with  collodion  dressing,  and  the  patient  encouraged  to 
move  his  knee ;  after  a  week  the  patient  in  some  cases  has  been 
able  to  swing  his  knee  or  walk  about.  In  one  case  of  Mr.  Barker's 
the  patient  could  hop  on  the  leg  within  6  weeks,  and  another,  a  high 
jumper,  regained  his  former  record. 

Non-operative  treatment. — When  it  is  not  thought  advisable  to 
wire  the  patella,  or  when  there  appears  to  be  practically  no  separa- 
tion, the  best  treatment  is  free  movement  and  use  from  the  first,  by 
which  are  avoided  adhesions  in  the  joint  and  the  weakening  of  the 
thigh  muscles.  The  joint  is  treated  with  cold  lotions  until  the 
swelling  subsides  a  little,  then  passive  movement  with  massage  is 
performed  daily,  and  the  patient  is  encouraged  to  use  the  limb  as 
much  as  possible.  A  strong  fibrous  band  unites  the  fragment,  so 
strong  that  a  patient  has  often  refractured  the  patella  through  the 
bone  and  not  through  the  fibrous  union.  But  with  separation  of 
much  more  than  a  finger's  breadth  the  limb  is  weakened. 

All  measures  involving  fixation  of  the  knee  are  unsatisfactory. 
The  fragments  are  not  kept  permanently  in  apposition  and  bony 
union  does  not  take  place,  only  fibrous  ;  meanwhile  adhesion  sticks 
the  patella  to  the  condyles,  or,  when  the  knee  remains  mobile  the 
muscles,  especially  the  quadriceps  extensor,  waste  from  disuse.  Either 
an  ankylosed  knee  or  a  weak  knee  results,  the  patient  never  regains 
a  useful  limb,  is  hindered  in  his  occupation,  and  is  liable  to  fracture 
the  opposite  patella,  from  the  sudden  yielding  of  his  weak  leg.  Whilst 
moving  on  level  ground  he  swings  the  limb,  but  he  cannot  go  upstairs 
without  pulling  himself  up.  He  cannot  carry  weights,  cannot  mount 
a  horse,  cannot  stand  on  tiptoe,  is  incapable  of  military  service. 

The  tibia  and  flbida. — Both  bones,  or  the  tibia  or  fibula  alone, 
may  be  fractured. 

Fracture  of  both  hones,  which  is  by  far  the  most  common  variety, 
may  be  due  to  either  direct  or  indirect  violence.  When  the  result 
of  direct  violence,  the  fracture  occurs  at  the  spot  where  the  force  is 
applied,  and  both  bones  are  usually  fractured  more  or  less  transversely, 
and  in  the  same  line  (Fig.  98,  p.  257);  but  M'hen  the  result  of 
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indirect  violence,  the  tibia  generally  first  gives  way  at  its  weakest 
spot,  i.e.,  about  the  junction  of  the  middle  with  the  lower  third, 
and  then  the  fibula  also  at  its  weakest  spot,  i.e.,  in  its  upper  third, 
and  the  fractures  are  usually  oblique  (Fig.  284).  In  the  transverse 
fracture  but  little  displacement  may  occur ;  in  the  oblique,  in  which 


Fia.  28'!.— Ublique  fractui-c  of  tlie  tibia  and  fibula  with  displacement  of  the 
fragments.    (From  a  skiagram  taken  by  Dr.  Hugh  Walsham.) 

the  line  of  fracture  usually  runs  downwards,  forwards,  and  a  little 
mwards,  the  lower  fragments  are  drawn  upwards,  backwards  and 
outwards,  behind  the  upper,  by  the  muscles  of  the  calf,  while  the 
sharp  end  of  the  upper  fragment  of  the  tibia  projects  forward, 
threatening  and  indeed  often  causing  perforation  of  the  skin  (Fig.  286). 

Fracture  of  the  tibia  alone  is  generally  caused  by  direct  violence, 
as  a  kick  or  blow  on  the  shin,  occasionally  by  indirect  violence,  as  a 
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fall  on  the  foot.  Nature  of  the  displacement. — The  fracture  is 
usually  situated  in  the  lower  third  of  the  bone,  and  is  generally 
transverse,  and  attended  by  little  displacement,  the  fragments  being 
held  in  position  by  the  fibula,  which  plays  the  part  of  a  splint ;  but 
it  may  be  oblique  as  in  Fig.  287.  Fractures  of  the  upper  third  are 
rare  ;  generally  from  direct  violence  cases  of  longitudinal  fracture 
extending  up  through  a  tuberosity  to  the  knee  have  been  recognised 


B 


C 

Fig.  285.— Diagrams  illustrating  injuries  about  tlie  ankle-joint.  (After  Treves.) 
A.  Normal.  B.  Pott's  fracture,  with  rupture  of  the  internal  lateral  ligament. 
C.  Pott's  fracture,  with  fracture  of  the  internal  malleolus.  D.  Fracture  of  the 
fibula  and  displacement  of  the  foot  inwards.  E.  Subastragaloid  dislocation. 
F.  Dupuytren's  fracture,  i.e. ,  rupture  of  the  interosseous  membrane,  oblique  fracture 
of  the  tibia,  rupture  of  the  internal  lateral  ligament. 

by  X  rays. — Separations  of  the  ttpper  epi2Jhi/sis  are  much  rarer  than 
that  of  the  lower  end  of  the  femm-,  but  of  similar  causation, 
seep.  632. 

Fracture  of  thefibida  alone  is  more  common  than  fracture  of  the 
tibia  alone.  Cause. — Though  sometimes  caused  by  direct  it  is  more 
often  the  result  of  indirect  violence,  such  as  a  severe  wrench  or 
twist  of  the  foot.  The  fracture  is  then  generally  situated  from  two  to 
three  inches  from  the  external  malleolus,  and  the  foot  is  at  the  same 
time  very  commonly  dislocated  either  outwards  or  inwards  (Fig.  285), 
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according  to  the  direction  of  the  force.     Nature  of  the  displacement. 

 In  the  fracture  with  outward  dislocation  of  the  foot  {Pott's  fracture, 

as  it  is  generally  called),  the  upper  end  of  the  lower  fragment  is 
driven  inwards  towards  the  tibia,  the  internal  lateral  ligament  is 
ruptured,  or  the  end  of  the  internal  malleolus  is  torn  ofi"  (Fig.  288). 
The  foot,  at  the  same  time  that  it  is  displaced  outwards,  is  also 
drawn  backwards  by  the  tendo  Achillis.  In  the  fracture  Avith  inward 
dislocation  (which  is  rare),  the  articular  surface  of  the  external 
malleolus  usually  follows  the  astragalus,  and  the  upper  end  of  the 
lower  fragment  of  the  fibula  in  consequence  projects  outwards. 

Signs. — In  fracture  of  both  bones  the 
signs  are  usually  unmistakable,  especially 
when  the  fracture  is  oblique  and  in  the 
lower  third  of  the  leg.  When  the  tibia 
or  fibula  alone  is  fractured  the  diagnosis 
is  often  very  difficult  In  the  tibia  some 
irregularity  may  be  felt  on  running  the 
finger  along  the  shin,  and  crepitus  may 
perhaps  be  elicited.  In  the  fibula,  frac- 
ture of  the  lower  third  may  be  detected 
by  running  the  finger  along  the  sub- 
cutaneous surface  of  the  bone  just 
above  the  external  malleolus ;  but  if 
the  case  is  not  seen  till  swelling 
from  effusion  has  set  in,  it  may  be 
quite  impossible,  before  examining  with 
the  X  rays,  to  say  whether  we  are 
dealing  with  a  fracture  or  a  sprain.  In 
the  upper  two-thirds,  where  the  bone  is 
covered  with  muscles,  and  cannot  be  felt, 
the  following  tests  -for  fracture  may  be 
applied.  1.  Move  the  foot  laterally, 
and  crepitus  will  probably  be  elicited 
if  there  is  a  fracture.  2.  Press  the 
tibia  and  fibula  together  just  above  the  ankle  by  grasping  them 
with  the  hand.  In  fracture,  pain  will  be  felt  at  the  fractured 
spot,  not  at  the  situation  where  grasped.  3.  Grasp  the  tibia 
and  fibula  with  the  hands  just  below  the  knee  and  above  the 
ankle.  If  there  is  a  fracture  the  natural  springiness  of  the  fibula 
will  be  lost,  and  crepitus  may  perhaps  be  detected.  In  Pott's  fracture 
(Fig.  289),  the  foot  is  twisted  outwards,  so  that  whilst  the  inner 
edge  is  towards  the  ground  the  sole  is  directed  outwards.  There  is 
a  well-marked  depression  over  the  seat  of  fracture,  the  internal 
malleolus  projects  prominently  under  the  skin,  and  crepitus  can  be 
easily  obtained.    There  is  also  marked  backward  displacement  of 


Fig.  286.— Fracture  of  the  lower 
third  of  the  tibia,  showing 
the  action  of  the  calf  muscle 
in  producing  the  deformity. 


the  foot. 
Treatment 
w. 


These  common  accidents,  fracture  of  both  bones 
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of  the  leg,  and  Pott's  fracture,  have  been  stated  to  be  badly  treated 
in  far  too  many  cases  (see  Fig.  98,  p.  257).  The  displacements 
must  be  completely  reduced  at  once  under  an  anaesthetic  along  with 
division  of  the  tendo  Achillis,  if  there  is  any  difficulty.  With  the  knee 
bent,  grasp  the  heel  with  the  right  hand  and  place  the  left  hand  on  the 


Fig.  287. — Skiaynun  of  an  oblique  fracture  of  the  tibia.    (Taken  by 
Dr.  Hugh  Walskam  at  St.  Bartholomew's  Hospital.) 


shin  ;  extend  upon  the  heel ;  then  draw  it  forwards  until  the  foot  is 
at  less  than  a  right  angle  with  the  leg,  at  the  same  time  overcoming 
the  lateral  displacement.  The  outline  of  the  leg,  both  in  front,  and 
behind  about  the  heel,  shoidd  be  the  same  as  that  of  the  opposite 
side.  Anyprojection  of  the  upper  tibial  fragment  indicates  thatthefoot 
and  heel  have  not  been  brought  forv/ard  enough.    In  Pott's  fracture. 
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when  the  foot  cannot  be  bronght  up  to  a  right  angle,  it  is  a  sign 
that  the  backward  displacement  at  the  ankle  joint  has  not  been  fully 
reduced.  When  the  foot  cannot  be  well  inverted,  a  splay  foot  -will 
result,  with  weakness  and  pain.  In  uncomplicated  fractures  of  the 
tibia  or  fibula  alone,  the  leg  may  be  placed  at  once  in  plaster-of-Paris 
and  the  patient,  after  a  few  days'  rest  in  bed,  is  allowed  to  get  about 


Fia.  288.— Skiagiain  of  a  Pott's  fracturo.     The  internal  nialleolus  is  fractured. 
(Taken  by  Dr.  Hugh  Walsiiain  at  St.  liartholornew's  Hospital.) 

on  crutches.  In  simple  fracture  of  both  bones,  where  the  lino  of 
fracture  is  transverse  and  there  is  but  little  swelling  or  displace- 
ment, the  same  treatment  may  sometimes  be  adopted  with  advantage. 
Where,  however,  there  is  much  swelling,  the  leg  had  better  be  placed 
on  a  back  splint  to  allow  the  swelling  to  subside.  Take  care  :  — 1, 
that  the  foot  is  at  a  right  angle  to  the  leg,  the  inner  side  of  the 
patella,  the  internal  malleolus,  and  the  inner  side  of  the  great  toe 
in  the  same  line ;  2,  that  the  ball  of  the  toes  and  the  heel  touch 
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the  foot-piece  of  the  splint ;  3,  that  the  foot  is  square  with  the  foot- 
piece  ;  and  4,  that  the  back  of  the  heel  is  kept  from  contact  with 
the  splint  by  a  small  pad  placed  under  the  tendo  Achillis  just  above 
the  heel.    The  iron  splint  and  cradle,  shown  in  Fig.  290,  is  very 


Fig.  289.— Pott's  fracture.    (St.  Bartboloniew's  Hospital  Museum.) 

generally  employed.  In  applying  the  splint,  which  should  reach  as 
high  as  the  junction  of  the  middle  with  the  lower  third  of  the  thigh 
and  should  be  well  padded  and  shaped  to  the  limb,  the  foot  is  first 
secured  to  the  foot-piece  by  strapping  and  a  bandage.    The  surgeon 


Fia.  290. — Fracture  apparatus  or  cradle  for  the  bones  of  leg. 

having  then  assured  himself  that  the  fracture  is  in  good  position, 
secures  the  splint  by  a  broad  strip  of  strapping,  and  a  figure-of- 
eight  bandage  over  the  knee.  The  splint  is  next  swung  in  the 
cradle,  as  shown  in  the  figure,  and  side  splints  are  then  applied  and 
fixed  by  webbing  straps.  In  the  case  of  fracture  of  both  bones,  the 
apparatus  is  generally  kept  on  for  two  or  three  weeks.    The  leg  is 
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then  placed  iu  a  plaster-of-Paris,  a  gum  and  chalk,  or  a  silicate  of 
soda  bandage. 

In  Pott's  fracture,  the  above  apparatus  is  also  generally  used. 
Where,  however,  there  is  much  difficulty  in  keeping  the  bones  in 
good  position,  the  leg  is  sometimes  laid  on  its  outer  side,  with  the 
knee  semi-flexed  to  relax  the  gastrocnemius,  and  secured  in  Cline's 
splints  the  tendo  Achillis  being  divided,  if  found  necessary.  Tlie 


Fig.  291. — RougLton's  method  of  applying  the  modified  Cline's  splint  in  Pott's 
fracture.    The  arrows  show  the  direction  in  which  the  bandages  pull. 

backward  displacement  of  the  heel,  however,  is  best  corrected 
by  using  Roughton's  modification  of  this  splint  (Fig.  291).  It  consists 
of  an  outside  splint  with  a  foot-piece.  The  heel  is  drawn  forward  and 
secured  in  position  by  a  "heel  bandage,"  the  limb  being  fixed  to  the 
splint  by  two  other  bandages,  one  placed  just  above  the  ankle  and 
the  other  just  below  the  knee.  At  times  Dupuytren's  splint  (Fig. 
292)  may  be  better  adapted  to  a  particular  case.    The  splint  con- 


Fio.  292.— Dupuytren's  splint  for  Pott's  fracture. 

sists  of  a  straight  lath  notched  at  its  lower  end.  It  is  placed  on  the 
mner  side  of  the  limb,  and  should  reach  from  the  tuberosity  of  the 
tibia  to  three  or  four  inclies  below  the  foot.  A  wedge-shaped  pad,  with 
Its  base  below,  and  not  extending  beyond  the  internal  malleolus,  should 
line  the  splint.  The  splint  is  bandaged  on  from  above  downwards,  and 
the  leg  having  been  thus  secured,  the  foot  is  brought  over  to  the  splint 
by  making  figure-of-eight  turns  over  the  ankle  and  foot  and  througli 
the  notches  at  the  lower  end  of  the  splint.  The  bandage  should  not 
pass  over  the  external  malleolus  or  the  seat  of  fracture.    The  great 
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objection 'to  the  use  of  this  splint  is,  that  having  no  foot-piece,  the 
foot  is  not  kept  at  a  right  angle  to  the  leg.  When  no  special 
apparatus  is  at  hand,  the  fracture,  whether  of  both  bones  of  the  leg 
or  of  one  boue  only,  may  be  put  up  in  what  is  known  in  Edinburgh 
as  the  box-splint  (Figs.  293,  294).  All  that  is  required  is  two 
ordinary  side  splints  and  some  towels,  cotton-wool,  and  a  few  bandages. 
The  splints  should  be  rolled  in  the  two  ends  of  along  towel  (Fig.  293) 
so  as  to  form  a  trough  for  the  fracture,  the  width  of  the  trough 
being  determined  by  first  placing  the  sound  leg  in  it.  The  fracture 
having  been  set,  the  leg  is  placed  on  the  towel  and  the  splints  forming 
the  sides  of  the  trough  or  box  are  raised  and  secured  in  position  by 
slip-knot  bandages  (Fig.  294).    Pads' formed  of  folded  towels  should 


Figs.  293,  294.— The  box-splint  for  fracture  of  the  bones  of  the  leg.  In  the 
upper  figure  the  position  of  a  towel  used  as  a  pad  is  shown.  In  the  lower 
figure  the  apparatus  is  shown  completed.    (After  Caird  and  Cathcart.) 

be  placed  over  the  tibia  or  where  required,  and  the  foot  fixed  at  a. 
right  angle  to  the  leg  by  a  figure-of-eight  bandage  (Fig.  294). 
Backward  displacement  of  the  heel  may  be  controlled  by  a  ring  pad. 

Massage  should  be  applied  early  in  all  fractures  about  the  ankle 
by  removing  the  splints  each  day.  When,  however,  after  thorough 
reduction  there  is  no  tendency  to  displacement,  a  far  better  method 
is  to  simply  lay  the  limb  on  its  outer  side  on  a  pillow,  then  foment 
and  massage  the  foot  and  ankle  every  day,  and  encourage  active 
movement.  The  patient  can  then  soon  get  about,  the  ankle  whilst 
still  weak  being  supported  by  strapping. 

Cases  of  hadly-set  Pott's  fractures  unfortunately  come  under  notice. 
In  such  the  foot  which  has  been  allowed  to  remain  everted  becomes 
flat,  and  there  is  usually  much  thickening  about  the  internal 
malleolus,   limitation  of  movement  at   the  ankle,  and  pain  on 
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attempting  to  walk.  In  recent  cases  the  tendo  Achillis  should 
be  divided  and  the  foot  wrenched  until  it  is  fully  inverted,  and  at 
a  ri'^ht  angle  with  the  leg.  Massage  should  be  then  sedulously 
appfied.  In  old-standing  cases  one  may  succeed  in  wrenching  the 
foot  into  position  after  osteotomy  of  the  fibula  and  excision  of  a 
wedge  of  bone  from  the  internal  malleolus  or  after  astragalectomy. 

Fixation  of  the  fragments  through  an  open  M/oitncZ.— Much  atten- 
tion has  lately  been  'drawn  to  the  frequency  of  deformity  after 


Fig.  295. — Skiagram  of  fiactiu'e  of  the  os  calcis.    The  frngment  torn  oflf  by  the 
tendo  Achillis  is  well  seen.    (Taken  by  Dr.  Hugh  Walsliani.) 

fracture  of  the  leg  and  Pott's  fracture.  If  the  directions  above 
given  are  followed,  if  especially  the  patient  is  anresthetised  as  soon 
as  possible  after  the  accident,  and  the  fragments  freed  from  muscle 
by  manipulation,  and  if,  when  the  reduction  cannot  be  easily  accom- 
plished, the  tendo  Achillis  is  divided,  the  primary  necessity,  viz., 
complete  reduction,  will  be  nearly  always  obtained.  Further,  if  in 
putting  up  the  limb  care  be  taken  to  carry  the  heel  forward,  if 
anything  beyond  the  normal  by  a  large  pad  under  the  tendon, 
and  to  over-invert  the  foot  after  Pott's  fracture,  a  relapse  will  be 
guarded  against,  particidiirly  if  a  daily  inspection  is  made.  If 
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these  points  are  attended  to  there  will  remain  very  few  simple 
fractures  which  will  require  to  be  fixed  through  a  wound. 

In  simple  cases  occasionally,  and  generally  in  compound  fractures, 
the  fragments  must  be  freed,  and  fitted  together.  Only  when  the 
ends  cannot  be  kept  in  position  otherwise,  is  it  useful  to  fix  them  by 
wire,  screws  or  nails.  For  there  is  no  sufficient  evidence  that  more 
is  done  thereby  than  mechanical  fixation.  Indeed  the  presence  of  a 
foreign  body,  far  from  favouring  union,  may  promote  atrophy  of  the 
ends,  or  cause  irritation  and  suppuration  (see  p.  254.) 

Fractures  of  the  tarsus. — They  are  mostly  the  result  of 
direct  violence,  and  so  are  accompanied  by  much  bruising  and  swell- 
ing of  the  soft  parts  of  the  foot.  Simple  fractures  are  now  recognised 
by  the  help  of  the  x  rays,  whether  of  the  os  calcis,  astragalus,  scaphoid 
cuboid,  or  of  a  cuneiform  bone.  It  is  most  important  that  reduction 
should  be  done  at  once  before  the  foot  has  become  rigid,  by  wrench- 
ing it  into  place  under  an  antesthetic,  and  pressing  any  displaced 
fragment  back  into  position.  The  foot  is  then  elevated,  massaged 
daily  and  moved  as  soon  as  possible.  If  a  displaced  fragment,  a 
portion,  say,  of  the  astragalus  cannot  be  reduced,  it  should  be 
excised. 

Fractwre  of  the  os  calcis  may  occur  from  a  fall  on  the  heel,  passage 
of  a  wheel  over  the  foot,  or  violent  contraction  of  the  calf-muscles. 
Crepitus,  and  when  the  line  of  fracture  is  behind  the  interosseous 
ligament,  some  drawing  up  of  the  posterior  fragment  by  the  tendo 
Achillis  (see  Fig.  295),  are  the  chief  signs.  In  such  a  case  the 
fragment  must  be  brought  down  and  fixed  in  place  by  a  peg. 

The  metatarsal  bones  and  phalanges  of  the  toes  may  be 
fractured  by  direct  violence.  These  fractures  were  formerly  over- 
looked, but  are  now  to  be  noted  by  the  x  rays.  According  to  Mr. 
Robert  Jones,  this  especially  applies  to  the  fifth  metatarsal. 

INJURIES  OF  THE  BACK. 

Sprains  of  the  spine  are  exceedingly  common,  and  may  be  caused 
by  any  violent  twist  or  bend  of  the  back.  The  pathology  of  these 
injuries  is  hardly  known.  They  are  said  to  depend  upon  a  partial 
tearing  or  rupture  of  the  spinal  ligaments,  muscles  or  fascia),  but 
opportunities  for  verifying  this  statement  seldom  occur.  Sprains 
of  the  back  may  be  complicated  by  stretching  of  the  spinal  cord, 
extravasation  of  blood  in  the  subcutaneous  tissue,  or  contusion 
or  rupture  of  the  kidney.  They  may,  moreover,  be  followed  by 
inflammation  of  the  intervertebral  joints  and  fibrous  tissue  about 
the  spine ;  the  inflammation  may  then  at  times  spread  to  the 
membranes  and  cord,  or  be  the  starting  point  of  vertebral  cai'ies. 
Symptoms. — The  patient  usually  complains  of  having  ricked  his 
back,  i.e.,  of  severe  pain  localised  to  one  spot,  connnonly  the 
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lumbar  region,  and  increased  on  movement  and  pressure.  On 
examination  no  definite  injury,  beyond,  perhaps,  some  obscure 
swelling  about  the  tender  spot,  or  more  rarely  blood  extravasation, 
is  discoverable.  In  the  cervical  region  a  sprain  may  sometimes 
simulate  a  dislocation,  the  pain  causing  the  patient  to  hold  the 
head  in  a  fixed  and  one-sided  position,  thus  rendering  the  transverse 
processes  on  one  side  of  the  neck  more  prominent  than  natural.  In 
the  lumbar  region  a  severe  sprain  may  sometimes  simulate  an 
injury  of  the  spinal  cord,  inasmuch  as  the  patient  may  complain 
of  weakness  of  the  legs  or  inability  to  move  them,  or  may  even 
experience  some  difficulty  in  defsecating  or  passing  urine.  It  will 
generally  be  found,  however,  that  in  these  cases  no  true  paralysis 
exists,  but  that  the  apparent  loss  of  power  is  due  to  the  pain  which 
is  induced  on  attempts  at  movement.  The  treatment  consists  in 
rest,  and  the  application  of  hot  fomentations  to  relieve  pain,  and 
later  of  stimulating  liniments.  In  severe  cases  the  patient  should 
be  kept  in  bed  for  a  week  or  so,  and  subsequently  shampooing, 
massage,  and  galvanism  may  have  to  be  employed  to  overcome 
the  pain  and  stiffness,  which  often  last  for  some  time. 

Wounds  of  the  spinal  membranes  and  cord  may  be 
inflicted  by  stabs  in  the  back,  falls  on  sharp  bodies,  etc.  When 
the  membranes  alone  are  wounded,  there  may  at  first  be  no  signs 
except  perhaps  an  escape  of  cerebro-spinal  fluid  ;  but  later,  should 
inflammation  be  set  up,  there  will  be  the  usual  signs  of  spinal 
meningitis.  A  wound  of  the  spinal  nerves  may  be  known  by 
paralysis  of  the  parts  which  they  supply ;  a  wound  of  the  cord,  by 
paralysis  of  the  parts  below  the  seat  of  injury.  AVhen  division 
is  complete  the  knee-jerk  is  quite  lost,  when  incomplete  the  knee- 
jerk  may  be  exaggerated.  Eapid  death  follows  a  punctured 
wound  by  a  knife  or  even  a  needle  in  the  cervical  region.  The 
treatment  consists  in  placing  the  patient  at  absolute  rest,  and  in 
i<:eeping  the  wound  perfectly  aseptic  to  prevent  inflammation  ;  but 
if  the  cord  has  been  divided,  permanent  paralysis  will  necessarily 
ensue.    Should  suppuration  occur  the  wound  must  be  explored. 

Dislocation  and  fracture. — Dislocation  of  the  spine  without 
fracture  is  exceedingly  rare ;  indeed,  except  in  the  cervical  region, 
it  is  said  never  to  occur.  Fracture  unaccompanied  by  dislocation  is 
also  uncommon ;  but  uncomplicated  cases  of  fracture  of  the  spinous 
processes  and  laminae,  and  more  rarely  of  the  transverse  and  articular 
processes,  are  sometimes  met  with.  In  the  majority  of  cases  frac- 
ture and  dislocation  are  combined.  Thus,  usually  there  is  fracture 
of  the  body  and  articular  processes  of  one  or  more  of  the  vertebrte, 
with  dislocation  of  the  whole  of  the  spine  below  the  seat  of  injury 
from  the  spine  above.  This  common  form  of  injury  is  in  the  context 
spoken  of  as  fracture-dislocation. 

Fracture-dislocation.— Cmises.— It  is  either  the  result  of 
direct  violence  applied  to  the  spine,  or  of  indirect  violence,  as  a  fall 
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upon  the  head.  1.  When  the  result  of  direct  violence,  which  can 
only  be  applied  to  the  posterior  parf  of  the  spine,  one  or  more  of 
the  spinous  processes  may  be  detached  without  implicating  the 
vertebral  canal.  When  the  violence  is  very  great,  as  in  a  fall  from 
a  height  on  the  back  across  a  beam  or  rail,  or  a  severe  blow  from  a 
crane,  the  spine  is  bent  violently  backwards,  tearing  asunder  the 
structures  forming  the  anterior  segment  of  the  column,  and  crushing 
those  forming  the  posterior.  Here  the  vertebral  bodies  are  gene- 
rally uninjured,  but  wrenched  apart,  the  intervertebral  cartilages 
are  ruptured,  the  anterior  common  ligament  is  torn,  and  the  arches 
of  the  vertebrte  and  the  articular  and  spinous  processes  are  crushed. 
The  vertebrte  above  the  injury  are  dislocated  forwards,  as  the 
articular  processes  being  fractured  and  the  intervertebral  cartilages 

torn,  nothing  remains  to  keep  them  in  posi- 
tion.     2.  In  fracture  from  indirect  violence 
(Fig.  296),  such  as  maybe  received  in  a  fall 
from  a  height  upon  the  head,  or  catching 
the  head  whilst  passing  under  an  arch,  or 
from  a  weight  falling  upon  the  head  or 
shoulders,  the  spine  is  bent  violently  for- 
wards, crushing  the  anterior  part  of  the 
column  and  tearing  the  posterior  asunder. 
Here  one  or  more  of  the  bodies  and  inter- 
vertebral cartilages  are  crushed  between  the 
vertebrae  above  and  the  vertebrse  below, 
one  of  the  fragments  of  the  fractured  body 
being  frequently  driven  backwards  into  the 
vertebral  canal,  whilst  the  arches  and  the 
spinous  and  articular  processes  are  wrenched 
asunder.    Fracture  of  the  sternum  is  occa- 
sionally combined  with  this  injury,  in  conse- 
quence, it  is  said,  of  the  chin  coming  into  violent  contact  with  the 
sternum  as  the  spine  is  doubled  forwards. 

Condition  of  the  spinal  corcZ.— The  importance  of  fracture-dis- 
location of  the  spine  lies  not  so  much  in  the  fact  that  the  vertebrse 
are  fractured,  as  that  the  cord  is  generally  injured.  When  the 
vertebrse  are  not  displaced,  the  cord  may  at  times  altogether 
escape.  More  commonly,  however,  it  is  compressed,  or,  perhaps, 
completely  divided,  or  again  so  bruised  that  it  rapidly  under- 
goes inflammatory  softening.  When  the  injury  is  situated  below 
the  second  lumbar  vertebra;,  the  cord  necessarily  escapes,  as  it 
terminates  at  that  spot,  but  the  nerves  of  the  cauda  equina  may 
then  be  injured. 

Signs  and  symptoms. — The  local  signs  are  often  but  little 
marked.  There  may  be  pain  at  the  seat  of  injury,  or  some 
inequality  in  the  spinous  processes  ;  but  as  often  as  not  these  are 
absent.    The  general  signs  depend  upon  the  condition  of  the 


Fig.  296. — Fracture-dislo- 
cation of  tbe  spine.  (St. 
Baitholomevv's  Hospital 
Museum. ) 
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cord,  and  none  will  be  present  when  it  has  escaped  injury.  But 
when  it  is  compressed  or  crushed  there  will  be  paralysis  of  the 
parts  below,  more  or  less  complete  according  to  the  extent  of  the 
lesion.    Taking  as  an  example  a  case  of  fracture  in  the  lower 
cervical  or  upper  dorsal  region — the  most  common  situation — 
with  severe  compression  or  crushing  of  the  cord,  there  will  be 
paralysis  of  both  motion  and  sensation  of  the  whole  of  the  parts 
below  the  seat  of  injury  (paraplegia),  and  perhaps  a  zone  of 
hyperajsthesia  immediately  above  the  injured  part  due  to  irritation 
of  the  nerve-roots  that  issue  just  above  the  damaged  part  of 
the  cord.    The  intercostal  muscles  being  paralysed,  respiration 
can  only  be  carried  on  by  the  diaphragm,  this  muscle  receiving  its 
nerve-supply  through  the  phrenics  which  are  given  off  above  the 
seat  of  injury.    Hence,  while  the  chest  is  motionless,  the  abdomen 
rises  and  falls  during  respiration.    The  bladder  and  rectum  and 
their  respective  sphincters  share  in  the  paralysis,  so  that  there  is 
at  first  retention  of  urine  and  f^ces,  followed  by  passive  overflow 
of  urine  as  the  bladder  becomes  distended  and  will  hold  no  more, 
and  by  involuntary  passage  of  fteces.    Priapism,  or  involuntary 
erection  of  the  penis,  is  frequently  present,  or  is  induced  by  the 
use  of  the  catheter.    The  temperature  varies;  sometimes  it  may 
be  lower  than  normal,  but  often  it  is  considerably  raised,  even 
reaching  as  high  as  107°  shortly  before  death.  Consciousness, 
unless  any  head-injury  has  been  received  at  the  same  time,  is  not 
afFeoted.    The  reflexes  in  the  lower  limbs  are  usually  at  first  in 
abeyance,  but  may  return  if  the  patient  does  not  succumb  to  the 
shock  of  the  injury.    If  the  deep  reflexes  remain  quite  lost  the 
probabilities  are  that  the  conducting  power  of  the  cord  has  been 
completely  destroyed.    If  they  return  it  is  a  sign  that  some  power 
of  conductivity  is  left  in  certain  portions  of  the  cord  at  the  seat 
oi  injury.    Death  occurs,  as  a  rule,  from  twenty-four  hours  to  a 
few  days  from  bronchial  trouble  ;  but  the  patient,  if  the  fi'acture 
is  in  the  upper  dorsal  region,  may  linger  from  two  to  three  weeks. 
The  secondary  troubles  which  are  then  generally  met  with  are 
bedsores  and  chronic  cystitis.     1.  The  bedsores  occur  in  situations 
subjected  to  pressure,  and  depend  in  great  part  on  the  congestion 
and  lowered  vitality  of  the  tissues  induced  by  the  impairment  of 
the  nerve-influence  ;  but  they  may  also  to  some  extent  be  due  to 
the  soddening  of  the  part  with  the  urine  and  fajces  from  which  it 
is  very  difficult  to  keep  the  patient  free.    2.  The  chronic  cystitis 
is  probably  also  due  in  part  to  impaired  nerve-influence,  and  in 
part  to  slight  injury  in  the  passage  of  a  catheter,  or  to  the  intro- 
duction by  the  catheter  of  pyogenic  micro-organisms.    The  urine, 
which  is  at  first  acid,  becomes  ammoniacal  from  the  conversion  of 
the  urea  into  carbonate  of  ammonia,  and  thick  from  the  deposit  of 
phosphates  and  the  presence  of  ropy  mucus.     The  inflammation 
may  then  extend  up  the  ureter  to  the  kidney,  where  suppuration 
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of  the  pelvis  and  substance  of  the  kidney  {pyelo^iephritis)  may  be 
set  up. 

Such  may  be  taken  as  a  typical  example  of  fracture  of  the  spine 
as  commonly  met  with  in  surgical  practice.  But  the  nature  and 
gravity  of  the  symptoms  will  depend  upon  the  situation  of  the 
fracture,  and  the  amount  of  injury  to  the  cord.  Thus  in  some 
cases  of  fracture  there  may  be  no  paralysis ;  in  others  the  paralysis 
may  be  incomplete,  i.e.,  confined  to  loss  of  motion  only,  or  to 
paralysis  of  one  limb  or  one  group  of  muscles,  or  to  impairment 
of  sensation  over  some  limited  area.  Such  cases,  however,  are 
much  less  common  than  that  above  described.  ■ 

Causes  of  death. — 1.  When  the  fracture  is  above  the  fourth 
cervical  vertebra,  death  is  instantaneous  in  consequence  of  the 
severance  of  the  phrenic  nerves  from  the  respiratory  centre  in  the 
medulla.  This  is  especially  •  the  case  in  fractures  and  dislocations 
of  the  atlas  and  axis.  The  ic-rays,  however,  have  shown  that  linear 
fractures  of  the  atlas  or  axis  occur,  with  only  a  minimum  amount 
of  displacement.  Eigidity  or  even  deformity  of  the  ujjper  part  of  the 
neck  may  gradually  disappear  or  some  small  limitation  of  movement 
persist.  2.  In  the  lower  cervical  or  upper  dorsal  region,  death  is 
due  either  to  (a),  hajmorrhage  around  the  cord  gradually  extending 
to  the  origin  of  the  phrenic  nerves,  or  (i),  a  low  form  of  bronchitis 
induced  partly  by  hypostatic  congestion,  partly  by  defective  nerve- 
influence,  and  partly  by  inability  to  clear  the  lungs  effectually  by 
coughing.  3.  Later,  death  is  commonly  due  to  exhaustion  produced 
by  (a),  the  sloughing  of  the  bedsores,  or  (6),  the  pyelo-nephritis, 
induced  in  part  by  the  extension  of  cystitis  up  the  ureters  to  the 
kidneys,  and  in  part  by  the  defective  nerve- influence  on  the  kidney 
substance. 

The  prognosis  will  depend  in  great  measure  on  the  situation  of 
the  fracture  and  condition  of  the  cord.  Thus,  Avhen  the  fracture 
is  in  the  cervical  region,  if  death  is  not  instantaneous,  the  patient 
may  survive  from  twelve  hours  to  two  or  three  days;  usually, 
however,  death  occurs  in  about  twenty-four  hours.  In  the  upper 
dorsal  region  the  patient  may  linger  for  two  or  three  weeks.  In 
the  dower  dorsal  region,  if  he  survive  the  period  at  which  the 
inflammatory  troubles  commonly  occur,  he  may  recover  or  undergo 
gradual  improvement  in  the  course  of  two  years  or  more,  remaining, 
however,  if  the  cord  is  severely  injured,  paraplegic.  In  the  Imnhar 
region  he  may  recover,  with  perhaps  only  partial  paralysis  of  one 
or  other  of  the  lower  limbs  or  of  a  certain  group  of  muscles,  or  even 
without  any  paralysis  whatever,  But  even  where  the  injury  to  the 
cord  has  been  so  high  as  to  cause  paralysis  of  the  whole  body  below 
the  neck,  patients  have  been  known  in  rai'e  instances  to  live  for 
several  months  or  even  years. 

Treatment. — I.  In  cases  where  there  is  no  paralysis,  thus  showing 
that  the  cord  is  not  affected,  the  indication  is  to  keep  tlie  fractured 
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spine  at  perfect  rest,  for  the  purpose  not  only  of  obtaining-  union 
of  the  fracture,  but  also  of  preventing  by  any  movement  displace- 
ment of  the  fragments  and  injury  of  the  cord.  2.  In  the  more 
common  cases,  where  there  is  paralysis,  showing  tiiat  the  cord  is 
injured,  the  indications  are  to  remove  any  fragments  that  may  be 
compressing  the  cord,  and  subsequently  to  keep  the  parts  at  rest 
till  union  of  the  bones  has  occurred.  3.  Where,  however,  as  is  too 
frequently  the  case,  the  removal  of  the  fragments  is  not  practicable, 
or  the  cord  itself  has  been  crushed,  all  that  can  be  done  is  to 
endeavour  to  guard  against  the  formation  of  bedsores,  and  the 
occurrence  of  chronic .  cystitis  and  its  attendant  evils.  Thus  the 
patient  should  be  placed  upon  a  water-bed,  and  his  posture  gently 
changed  from  time  to  time,  so  that  pressure  may  not  be  continu- 
ously made  on  one  part,  while  he  must  be  kept  scrupulously  clean 
and  dry,  and  free  from  urine  and  fseces.  The  bowels  should  be 
cleared,  if  necessary,  by  enemata,  or  excessive  diarrhoea  controlled 
by  morphia  suppositories  or  starch  and  opium  injections.  To 
prevent  bedsores,  see  p.  37.  To  prevent  cystitis  from  occurring 
a  soft  rubber  catheter,  thoroughly  sterile,  should  be  passed  twice 
daily.  Should  the  urine  become  alkaline  the  bladder  must  be 
washed  out  often  with  some  antiseptic  solution,  as  permanganate 
or  boric  acid. 

Extension. — In  cases  where,  from  the  marked  inequality  of  the 
spinous  process,  there  is  a  probability  of  fragments  pressing  upon 
the  cord,  a  cautious  attempt  to  extend  the  spine  and  reduce  the  dis- 
placed vertebrae  may  be  made,  and  a  plaster-of-Paris  case  applied 
during  the  extension.  A  partial  dislocation  of  the  cervical  vertebrae, 
indicated  by  partial  paralysis,  rigidity  of  the  head  and  irregular  bony 
prominences,  has  been  reduced  by  combining  extension  with  direct 
pressure. 

Laminectomy. — In  some  instances  it  may  be  justifiable  to  excise  the 
neural  arches  for  the  purpose  of  removing  a  fragment  of  bone,  or 
extravasated  blood,  that  appears  to  be  compressing  the  cord.  The 
operation  is  quite  viseless  where  the  cord  has  been  transversely 
divided  as  shown,  for  the  lower  cervical  and  dorsal  region,  by  com- 
plete paralysis  of  motion  and  sensation  and  total  loss  of  both  fhe 
superficial  and  deep  reflexes.  There  is  more  to  be  hoped  from  it  in 
the  case  of  the  lower  dorsal  and  lumbar  region  even  if  the  reflexes 
arc  not  present  immediately  after  the  injury. 

Traumatic  spinal  hsemorrhage. — Intra-medullary  hmnnrrhage, 
Hcemomyelia,  or  hiemorrhage  into  the  substance  of  the  cord,  with'or 
without  a  recognisable  lesion  of  the  vertebral  column,  from  over-flexion 
or  over-extension.  The  lower  cervical  and  upper  dorsal  portion  of 
the  cord  is  especially  liable,  and  hemorrhage  takes  place  into  the 
grey  matter,  and  extends  upwards  and  downwards  for  one  or  two 
segments.  When  most  severe  then  adjacent  portions  of  the  white 
columns  may  be  involved.    The  haemorrhages  mav  be  punctate,  or 
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consist  of  clot,  wliich  may  later  form  a  viscous  fluid.  The  damage 
to  the  grey  matter  is  irreparable  and  there  is  no  recovery  of 
function,  but  the  effects  of  pressure  on  the  white  columns  may 
be  transient.  Hence  there  may  be  marked  recovery  from  the 
condition  immediately  following  the  accident,  until  only  a  limited 
loss  of  function  persists,  as  the  result  of  this  injury  to  the  grey 
matter. 

Extra-mednllary  hcemorrhage  may  be  extra-dural  or  sub-dural.  As 
distinguished  from  pressure  by  displaced  vertebrae,  and  from  lacerar 
tion  of  the  cord  itself;  there  is  an  interval  after  the  accident  during 
which  the  signs  of  pressure  on  the  spinal  cord  slowly  increase. 
These  signs  may  first  be  those  of  irritation,  pain,  hyperaisthesia, 
muscular  spasm,  later  paralysis.    Laminectomy  may  be  tried. 

Concussion  of  the  spine. — Under  this  term  are  included 
a  series  of  injuries  to  the  spinal  column  and  cord  often  of  an  ill- 
defined  nature,  the  anatomical  lesion  remaining  in  many  instances 
unknown.  Attention  having  been  especially  drawn  to  the  occur- 
rence of  such  injuries  as  the  result  of  accidents  on  railways,  they 
have  been  called  collectively  by  some  "  the  railway  spine."  Fre- 
quently, therefore,  the  subject  has  been  discussed  in  courts  of  law, 
where  "expert"  medical  witnesses  have  tendered  such  a  partial 
presentation  of  the  matter  as  to  make  the  medical  evidence  appear 
contradictory. 

Various  forms  of  accidents  give  rise  to  similar  conditions — the 
sprains  already  mentioned,  excessive  extension  of  the  column,  jars 
caused  in  a  railway  accident  by  being  thrown  forward  against  the 
woodwork  of  the  carriage,  a  fall  on  the  feet  from  a  height,  a  fall 
from  a  horse  upon  the  shoulders  or  head,  the  fall  of  heavy  objects  on 
the  back,  a  blow,  finally,  a  bullet  passing  through  or  lodging  close 
to  the  spine. 

Anatomical  lesions  of  the  spinal  cord  and  meninges  may  be  dis- 
covered. There  may  be  hsemorrhage  without  or  within  the  dura, 
in  the  substance  of  the  cord  or  even  in  the  central  canal,  or  the 
cord  may  be  reduced  to  a  pulp  without  haemorrhage.  The  cord  may 
be  bruised  or  lacerated  without  the  column  being  injured,  or  may 
exhibit  a  progressive  softening  and  sclerosis.  Months  after  an 
accident  a  post-mortem  examination  may  show  scattered  patches  of 
sclerosis,  the  result  of  chronic  myelitis,  or  irregular  degeneration  and 
vacuolation  in  the  grey  matter  and  its  cells,  or  the  scarring  may  be 
confined  to  the  meninges. 

Cerebrospinal  fluid  drawn  off  from  the  theca  (see  Diseases 
of  the  Spine)  may  contain  blood,  or  exhibit  excess  of  tension,  see 
p.  488. 

The  symptoms  maybe  divided  into  (1)  Those  which  are  immediate 
and  severe,  arising  from  compression  by  blood,  or  from  excess 
of  cerebrospinal  fluid,  in  which  no  anatomical  lesion  is  discover- 
able, the  injury  resulting  in  an  abolition  of  function  only.    (2)  Those 
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which  are  at  first  comparatively  slight,  but  which  increase  slowly 
and  gradually  after  the  accident  owing  to  a  progressive  softening. 
(3)  Those  which  are  absent  at  first,  but  which  appear  after  some 
time  owing  to  a  chronic  degenerative  lesion. 

(1)  The  immediate  symptoms  may  indicate  a  transverse  lesion  of 
the  cord  at  a  certain  level  giving  rise  to  paralysis  below,  or  a  partial 
transverse  lesion,  or  a  lesion  of  particular  nerve-roots  as  of  the  arm 
or  leg,  motor  or  sensory,  or  of  the  sympathetic,  e.g.,  the  pupils 
become  unequal.  The  injury  may  influence  the  cerebrum,  e.g., 
loss  of  consciousness.  Vomiting  may  also  be  due  perhaps  to  the 
same  cause,  or  may  be  reflex  in  origin. 

The  examination  must  include  the  mapping  out  of  the  sensory 
and  motor  nerves  affected,  following  the  anatomical  distribution  of 
the  nerves,  being  guided  especially  by  Dr.  Head's  descriptions.  The 
tendon  reflexes  are  variable,  being  abolished  by  shock,  by  destruction 
of  the  cord  in  the  lumbar  enlargement,  or  by  degeneration  especially 
in  the  posterior  columns.  The  superficial  skin  reflexes  in  the  legs 
are  lost  only  when  the  lower  part  of  the  cord  is  involved.  Prog- 
nosis is  very  uncertain ;  if  the  patient  survives  the  injury  and 
escapes  the  results  of  paralysis  of  the  bladder  and  kidneys,  gradual 
recovery  may  take  place  and  improvement  continue  even  for  several 
years. 

(2)  The  slight  symptoms  of  numbness,  tingling,  weakness,  stiffness, 
may  follow  the  accident.  These  may  increase  into  a  paresis  or 
spasms,  indicating  a  subacute  myelitis,  which  may  end  in  paraplegia 
and  death.  Thus  Sir  W.  Gowers  mentions  a  case  in  which  no  injury 
was  apparent  immediately  after  the  accident,  but  paraplegia  set  in 
some  days  later,  and  six  weeks  afterwards  at  the  post-mortem  he 
found  subacute  myelitis,  especially  in  the  white  matter. 

Tremor,  girdle  pain,  pins  and  needles,  numbness,  relaxation  of 
sphincters,  trophic  changes,  paralysis  and  muscular  atrophy,  loss  of 
sensation,  hypersesthesia,  unsteadiness  in  gait,  or  distinct  ataxia  may 
appear.  Improvement  may  gradually  set  in,  and  if  the  early 
symptoms  have  not  been  severe,  recovery  may  be  complete  or  some 
permanent  loss  of  function  persist. 

(3)  Some  considerable  time  after  an  accident  one  of  the  systematic 
degenerations  of  the  spinal  cord  sets  in,  giving  rise  for  example  to 
locomotor  ataxia,  progressive  muscular  atrophy,  spastic  paraplegia, 
etc.  ^  But  also  tliere  may  be  evidences  of  local  myelitis  and  sclerosis, 
as  if  some  definite  injury  had  been  produced  at  certain  spots.  It  is 
assumed  in  such  cases  that  the  accident  has  caused  a  defective 
nutrition,  the  results  of  which  slowly  come  into  view,  and  which 
are,  in  addition,  complicated  by  other  conditions  which  are  known  to 
produce  the  same  result,  such  as  syphilis. 

Spinal  pain  or  spinal  irritation  is  common  to  all  forms,  and  may  be 
looked  upon  as  a  spinal  neuralgia.  It  may  bo  felt  deep-seated  at  one 
spot,  at  the  end  of  the  column,  occiput  or  sacrum  ;  or  be  widespread, 
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slight  and  vague,  or  severe.  It  may  be  continuous,  increased  by 
exertion,  mental  or  bodily,  or  may  give  rise  to  paroxysms. 

The  mental  disturbance  from  an  accident  may  be  immediate  or 
gradually  develop.  It  undoubtedly  increases  the  painful  sensations, 
and  some  patients  show  various  degrees  of  emotional  excitement,  often 
called  hysterical.  But  it  is  generally  more  correct  to  say  that  the 
patient's  symptoms  are  real,  although  exaggerated  by  the  attention 
paid  to  them.  The  shock  of  the  accident,  the  dread  of  permanent 
disability,  the  confinement  and  anxiety  as  to  occupation,  worry  as  to 
obtaining  compensation,  and  the  slow  progress  of  legal  procedure, 
all  tend  to  disturb  the  patient's  mind.  And  when  his  claims  for 
compensation  are  settled,  doubtless  he  improves  mentally.  But  it 
will  be  found  that  there  is  no  such"  sudden  improvement  as  regards 
the  true  nerve  lesions. 

Diagnosis. — To  certain  symptoms  little  attention  need  be  paid, 
inability  to  concentrate  attention,  disturbance  of  vision,  loss  of  sexual 
power-,  excessive  knee-jerks,  also  the  various  descriptions  which  the 
patient  givesof  pain,  and  his  inability  to  perform  voluntary  movements. 
Further,  the  absence  of  any  particular  symptom,  commonly  named  as  a 
"  sign,"  is  of  comparatively  slight  significance,  e.g.,  that  a  patient's 
spinal  cord  cannot  be  injured  because  his  legs  are  not  wasted.  The 
presence  of  ankle  clonus,  paralysis  and  atrophy  of  groups  of  muscles, 
loss  of  control  of  the  sphincters  of  the  bladder  and  rectum,  indeed, 
any  positive  sign  of  disease  as  distinguished  from  the  absence  of  a 
common  sign,  is  of  great  importance,  as  indicating  a  lesion  and  tending 
to  localise  its  position  in  the  cord.  A  careful  examination  of  the 
patient,  without  prejudice,  and  with  an  average  amount  of  common 
sense,  will  discover  the  malingerer,  while  a  knowledge  of  the  subject 
should  prevent  hasty  assumptions  of  hysteria. 

Prognosis. — If  the  lesions  are  not  severe  enough  to  end  fatally 
either  immediately  after  the  accident,  or  later  as  the  results  of 
paraplegia,  a  hopeful  prognosis  may  be  given,  and  the  patient  may 
be  cheered  by  the  prospect  of  a  steady  and  gradual  improvement 
going  on  to  complete  recovery.  But,  especially  when  the  symptoms 
have  been  almost  absent  at  first,  if  signs  of  the  commence- 
ment of  one  of  the  progressive  degenerations  of  the  spinal  cord  are 
detected,  the  prognosis  becomes  gloomy.  All  that  one  can  hope  is 
that  the  degeneration  may  be  very  slow,  or  may  undergo  periods  of 
arrest. 

Treatment. — Whenever  there  is  reason  to  suspect  an  injuiy  com- 
pressing the  cord,  whether  bone,  blood-clot,  or  thickening  of  the  dura, 
the  question  of  laminectomy  may  be  considered.  Otherwise  the  firat 
treatment  is  rest,  which  has  often  to  be  of  a  prolonged  character, 
followed  by  a  change  of  air.  Only  when  it  is  quite  clear  that  no 
changes  in  the  spinal  cord  are  occurring  or  threatening,  and  when 
the  symptoms  are  mainly  subjective,  such  as  pain  and  exhaustion, 
should  the  patient  be  encouraged  and  stimulated  to  exertion.  In 
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any  case,  severe  exertion  must  not  bo  incurred,  especially  in  the 
eai-ly  days.  Pain  is  relieved  locally  by  counter-irritation.  Gowers 
and  Taylor  speak  strongly  of  the  good  effect  of  the  application  of 
the  actual  cautery  to  each  side  of  the  spine  over  the  site  of  the 
lesion.  Narcotics,  such  as  morphine  or  cocain  locally,  should  only  be 
used  when  the  pain  is  very  acute,  and  as  seldom  as  possible. 

For  Laminectomy  and  Aspiration  of  the  Spinal  Theca,  see  Diseases 
of  the  Spine. 


w. 
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SECTION  VI. 
Diseases  of  Regions. 
DISEASES  OF  THE  SCALP. 

Parasitic  inflammation  and  ulceration  of  the  scalp. — The 

most  common  of  these  are  phthyriasis,  caused  by  the  2^ediculus 
capitis ;  and  tinea  tonsurans,  or  ringworm,  due  to  the  Endothrix 
trichophyton.  Favns  produced  by  the  achorion  Sclwenleinii  is  now 
very  rare  in  this  country. 

Phthyriasis  may  be  recognised  by  the  matting  of  the  hair  to  the 
scalp  by  the  dried  inflammatory  exudation  beneath  which  ulcera- 
tion is  present.  The  hairs  are  thickly  studded  with  the  ova  of 
the  louse  (nits)  and  the  lice  themselves  may  be  seen  on  the  scalp. 
The  lymphatic  glands  in  the  neck  are  enlarged  and  may  become 
inflamed  and  suppurate.  Treatment, — In  slight  cases  the  hair  may 
be  well  tooth-combed  or  cut  short,  scrubbed  with  turpentine  and 
perchloride  lotion.  In  cases  of  ulceration  the  head  should  be  shaved 
and  the  scalp  washed  night  and  morning  with  carbolic  soap,  the 
ulcers  being  cleansed  and  dressed  with  boric  acid  ointment,  and 
glandular  abscesses  opened  and  drained. 

Tinea  tonsurans,  or  ringworm,  is  known  by  the  occurrence  of 
circular,  partially-bare  patches,  the  hairs  over  which,  if  not  lost,  are 
broken  ofi"  short,  and  when  plucked  out  the  roots  show  on  micro- 
scopic examination  the  spores  and  mycelium  of  the  trichophyton. 
The  presence  of  the  stubbly  hairs  serves  to  distinguish  tinea  from 
alopecia  areata ;  in  the  latter  affection,  moreover,  the  patches  are 
quite  bare,  smooth  and  shining.  As  the  result  of  too  energetic 
treatment,  a  patch  of  tinea  sometimes  becomes  inflamed,  forming 
a  circular,  slightly-raised,  red  area,  known  as  kerion.  The  disease 
may  spread  to  the  eyelids,  skin,  or  nails.  Autoinoculation  readily 
occurs  upon  other  parts  of  the  scalp  or  skin;  also  it  is  easily  trans- 
ferred to  the  heads  of  other  children,  either  directly  or  by  means  of 
toilet  articles  and  head  coverings.  The  affection  is  recognised  by  the 
diseased  stumps  of  hair.  The  fungus  is  quickly  destroyed  on  the  skin, 
where  the  parasiticide  can  reach  the  fungus,  but  on  the  scalp  it  is 
impossible  to  make  the  remedy  penetrate  into  the  deep  hair  follicles 
and  through  the  diseased  cuticle  into  the  hair.  Hence  depilation 
and  epilation  become  necessary. 

Treatment. — The  hair  covering  all  the  scalp  is  first  clipped  to  the 
length  of  half  an  inch,  which  has  the  advantage  over  shaving  that 
the  diseased  stumps  can  be  distinguislied  from  the  healthy  hairs. 
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Diseased  areas  or  commencing  spots  are  marked  with  an  anilin 
pencil  or  with  iodine  tincture.  Depilation  is  most  readily  performed 
by  the  use  of  the  x-r^ys.  A  skilful  regulation  of  the  a;-rays  by  an 
expert  ensures  that  the  diseased  hairs  fall  out  without  serious  damage 
to  the  scalp,  and  a  healthy  new  growth  of  hair  follows  in  a  few  weeks. 
When  the  a;-rays  are  not  available  a  limited  inflammation  is  set  up  to 
loosen  the  hairs,  and  this  should  stop  short  of  causing  suppuration. 
Croton  oil  is  the  more  easily  regulated,  but  in  every  case  should  at 
first  be  used  tentatively  to  estimate  the  susceptibility  of  the  child's 
scalp.  The  croton  oil  may  be  diluted  to  one  in  eight  with  lanolin, 
and  rubbed  into  the  patch  at  intervals,  or  pure  croton  oil  may  be 
rabbed  in  after  protecting  the  healthy  scalp  around  with  a  ring  of 
lanolin.  Eesidual  and  isolated  stumps  may  be  treated  by  dipping 
a  triangular  needle  into  croton  oil  and  passing  it  into  the  follicle. 
After  the  croton  oil  application  boric  acid  fomentations  are  applied, 
and  the  stumps  when  loose  removed  by  epilation  forceps.  Most  of  the 
numerous  remedies  for  ringworm  fail  because  they  cannot  penetrate, 
and  do  not  promote  depilation.  Carbolic  acid  ointment  smeared  on 
doubtful  patches  may  prevent  autoinoculation,  and  may  be  applied 
after  leaving  off  the  fomentations.  The  spread  of  infection  is  pre- 
vented by  the  employment  of  a  washable  skull  cap  and  sej)arate 
toilet  articles. 

Erysipelas  of  the  scalp  may  be  due  to  direct  inoculation 
of  the  specific  micrococcus  through  a  distinct  wound  or  a  mere 
abrasion  or  scratch,  or  to  the  extension  of  erysipelas  from  a 
neighbouring  part.  It  is  most  commonly  met  with  after  a  septic 
scalp  wound,  but  it  not  infrequently  spreads  from  a  scab  or 
eczematous  excoriation  on  the  face,  eyelid,  or  external  ear,  or 
follows  upon  otitis  media  with  necrosis  of  the  mastoid,  or  upon 
purulent  rhinitis  through  the  frontal  sinuses  Signs. — The  first 
sign  is  the  pitting  of  the  scalp,  which  does  not  turn  red  as  does 
the  face  but  is  pale  and  oedematous.  It  is  accompanied  by  head- 
ache, drowsiness,  or  delirium,  with  other  signs  of  fever.  It  may 
subside  or  terminate  in  cellulitis,  or  spread  through  the  skull  to 
the  meninges  and  set  up  fatal  meningitis.  (For  Treatment,  see 
Erysipelas,  p.  66.) 

Celltilitis  and  abscess  of  the  scalp  may  occur  above  the 
aponeurosis,  between  the  aponeurosis  and  the  pericranium,  and 
beneath  the  pericranium. 

(1)  Superficial  to  the  ajwneurosis. — Suppuration  in  this  situation 
is  always  limited  in  extent,  forming  a  small  abscess  covered  by  a 
thin  layer  of  epidermis,  which  is  quickly  perforated,  leaving  an 
ulcerated  surface.  It  is  usually  due  to  parasitic  infection.  A 
short  incision  should  be  made,  the  cavity  wiped  out  with  an  anti- 
septic and  the  diseased  hairs  removed. 

(2)  Between  the  a2wneiirosis  and  pericranium.  —  Here  the 
suppuration,   which  is  generally  due  to  a  scalp  wound  and  is 
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usually  preceded  by  an  erysipelatous  inflammation,  spreads  widely 
beneath  the  scalp,  owing  to  the  loose  connective  tissue  presenting 
no  resistance,  until  the  whole  scalp  is  floated  up  as  far  as  its 
attachments  to  the  supra-orbital  margins,  the  zygomas  and  the 
occipital  ridges.  Vertical  incisions  should  be  made  at  several 
points  round  these  margins,  avoiding  arteries  and  nerves,  drainage 
tubes  inserted,  and  the  cavity  under  the  scalp  frequently  irrigated. 

(3)  Beneath  the  2^ericranium. — Suppuration  here  is  limited  by 
the  bony  sutures  to  which  the  pericranium  is  attached.  It  may 
be  set  up  by  an  infected  scalp  wound  which  has  penetrated  to  the 
bone;  more  rarely  it  may  be  due  to  the  breaking  down  of  a 
cephalheematoma  occurring  during  birth,  or  to  syphilitic  or 
tuberculous  disease  of  the  bone  beneath.  At  times  it  may  be  of 
metastatic  or  pygemic  origin.  Pus  in  this  situation  is  often  difl&cult 
of  diagnosis,  since  it  is  spread  in  a  thin  layer  under  the  tense 
pericranium;  but  the  persistence  of  inflammatory  induration  will 
indicate  the  necessity  of  an  exploratory  incision.  The  abscess 
should  be  freely  incised,  scraped  out,  and  stuffed  with  gauze.  If 
the  bone  is  dead  it  will  require  removal,  and  by  the  use  of  a  gouge 
if  not  already  loose. 

Neuralgia  of  the  scalp  (see  p.  457). 

Rodent  ulcer  is  rarer  on  the  scalp  than  on  the  face  as  a 
primary  growth,  but  the  scalp  is  often  involved  by  extension  from 
the  face  (s'ee  p.  153). 

Epithelioma  of  the  scalp  is  not  uncommon  in  a  contracted 
scar  such  as  may  occur  after  a  burn,  sloughing  of  the  scalp  or 
lupous  ulceration.  Treatment. — Immediate  excision  is  required  before 
the  bone  is  involved,  and  the  area  left  is  covered  by  a  plastic  operation 
or  by  skin-grafting. 

Cysts  of  the  scalp  or  wens.— PaiAo^o^ry.— Although  the  skin 
of  the  scalp  has  an  abundance  of  sebaceous  glands  and  the 
secretion  becomes  dried  as  scurf  or  dandruff,  yet  obstruction  cysts 
are  exceptional.  The  common  sebaceous  cyst  of  the  scalp  is  a 
cyst  of  new  formation,  a  form  of  dermoid  cyst.  The  wall  of  the 
cyst  is  composed  of  stratified  epidermis  and  corium  with  sebaceous 
glands  but"  no  hair-follicles.  The  contents  are  pultaceous  or 
porridge-like  (hence  the  old  term  atheromatous  cysts)  and  have  the 
peculiar  odour  of  sebaceous  material;  but  neither  hair  nor  other 
epidermal  structures  are  found  in  them.  The  cysts  are  often  multiple, 
appear  in  several  members  of  the  same  family,  and  have  a  tendency 
to  be  transmitted  especially  through  the  female  line.  Signs. — The 
cysts  begin  as  a  little  nodule  adherent  to  the  deeper  layers  of  the 
skin  of  the  scalp.  As  they  grow  the  skin  is  stretched  so  that  the 
hairs  appear  far  apart,  or  the  hair-follicles  atrophy,  and  the  surface 
becomes  thin,  bald  and  glistening.  Though  remaining  attached  to 
the  akin  the  rest  of  tiie  cyst-wall  is  well  encapsuled,  being  only 
connected  with  the  aponeurosis  by  loose  connective  tissue.    As  the 
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cysts  increase  to  the  size  of  a  hen's  egg  or  the  fist,  they  tend  to  slip 
downwards  and  become  more  and  more  pendulous.  If  not  removed, 
the  wall  may  become  calcareous.  .The  cyst  may  rupture  and  the 
inner  surface  bulge  outwards,  forming  a  raised  foul  mass  of  granula- 
tions resembling  a  malignant  ulcer,  from  which,  however,  it  may  be 
distinguished  by  the  absence  of  induration  and  glandular  enlarge- 
ment,°and  the  history  that  it  began  as  a  sebaceous  cyst.  Probably 
an  ep'itheliomatous  change  finally  ensues  if  the  disease  is  not  treated. 
If  a  cyst  spontaneously  discharges  through  a  small  opening,  the 
sebaceous  material  may  become  inspissated  and  form  a  horn.  Treat- 

jnent.  A  very  small  cyst  may  be  punctured  and  a  crystal  of  nitrate 

of  silver  pushed  in.  A  day  or  so  later  the  wall  can  be  easily 
dragged  out  through  the  puncture.  A  large  cyst  may  be  removed 
without  an  ansesthetic,  by  rapidly  transfixing  it  with  a  long  straight 
bistoury  and  cutting  upwards.  The  deepest  part  of  the  inner  wall 
is  then  seized  and  drawn  out,  when  all  the  unbroken  wall  comes 
away.  The  wound  can  be  united  by  sutures  or  plugged  with  gauze. 
Under  an  anesthetic  the  cyst  can  be  easily  shelled  out  through  an 
oval  incision,  the  skin  attached  to  the  cyst  being  removed  with  it. 
The  excision  wound  is  then  completely  siitured.  It  is  a  mistake 
to  try  and  dissect  off  the  adherent  skin,  for  the  margins  are  thus 
so  bruised  that  healing  does  not  occur.  If  a  foul  ulcer  has  formed, 
it  should  be  well  scraped,  or  excised  freely  if  there  is  any  suspicion 
of  malignancy. 

Dermoid  cyst  of  orbit  (see  p.  163). 

Angiomata  or  vascular  tumoxirs  of  the  scalp. — Ca2nllary 
ncevi  occur  on  any  part  of  the  scalp,  the  most  important  being 
over  the  anterior  fontanelle.  If  very  small  they  are  best  destroyed 
with  the  cautery  point.  If  large  they  should  be  excised.  That 
over  the  anterior  fontanelle  requires  a  careful  dissection,  and  the 
operation  may  be  postponed  if  the  nsevus  is  not  extending  until 
the  fontanelle  has  considerably  closed,  so  as  to  shut  oft'  the 
meninges. 

Cirsoid  a/newrysm  or  aneurysm  hy  anastomosis  occurs  on  branches 
of  the  temporal  or  occipital  artery.  The  tumour  is  often  traceable 
to  some  previous  injury,  but  may  be  of  congenital  origin,  although 
it  may  not  cause  disturbance  until  puberty.  It  consists  of  a 
number  of  dilated,  tortuous  thin-walled  arteries  commvinicating 
with  one  another.  Between  the  vessels  are  fat  and  fibrous  tissue 
in  variable  amount.  A  pulsating  tumour  is  formed  which  shrinks 
and  loses  its  pulsation  when  the  artery  supplying  it  is  compressed. 
When  large  the  tumour  tends  to  become  pendulous.  Ultimately 
ulceration  and  hfemorrhage  occur,  producing  anosraia,  and  if  the 
aneurysm  is  not  removed  would  end  fatally.  Treatment. — The 
aneurysm  is  excised  by  raising  a  semilunar  flap  or  when  extensive 
through  a  crucial  or  T-shaped  incision  and  dividing  the  vessels 
between  clamp  forceps.    The  blood-supply  may  be  controlled  by 
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a  I'ubber  bandage  round  the  forehead  and  occiput  or  ligaturing 
beforehand  the  temporal  or  occipital  artery.  If  the  aneurysm 
is  very  extensive,  the  external  carotid  and  other  branches  supplying 
it  may  be  tied,  and  what  afterwards  remains  of  the  tumour  treated 
by  electrolysis. 

Venous  or  cavernous  tumour,  or  ce2ihalha3matocele. — This  is  the 
rarest  vascular  tumour.  It  is  composed  of  large  venous  spaces 
communicating  with  the  longitudinal  sinus.  A  soft  swelling  is 
formed  which  gives  a  bluish  tinge  to  the  skin  covering  it.  It  is 
compressible,  or  even  completely  reducible,  when  the  hole  in  the 
skull  may  be  felt.  It  refills  without  pulsation,  and  has  an  impulse 
on  coughing,  and  becomes  tense  on  straining  or  when  the  head 
is  low.  The  tumour  may  first  of  all  be  explored  at  its  margin 
and  large  veins  communicating  with  it  tied.  If  it  communicates 
directly  with  the  sinus,  it  must  be  rapidly  laid  open,  and  the 
hole  communicating  with  the  sinus  controlled  by  the  fingers  or 
sponges  or  by  plugs  of  antiseptic  gauze.  As  much  of  the  tumour 
as  possible  is  excised,  the  wound  sutured  and  firm  pressure 
applied  over  the  antiseptic  dressing.  If  the  communication  with 
the  longitudinal  sinus  is  very  free,  a  preliminary  ligature  of  the 
longitudinal  sinus  behind  and  in  front  of  the  tumour  may  be 
necessary. 

DISEASES  OF  THE  SKULL. 

Caries  and  necrosis  of  the  skull  may  follow  erysipelas, 
cellulitis  and  abscess  of  the  scalp,  a  septic  wound  with  or  without 
a  fracture,  or  a  burn  that  has  destroyed  a  piece  of  the  scalp  leaving 
the  skull  bare.  It  may  be  of  metastatic  or  pysemic  origin,  and  it  is 
also  caused  by  syphilitic  and  tuberculous  disease,  rodent  ulcer,  and 
other  new  growths.  Treatment. — The  dead  bone  should  be  removed 
with  a  gouge  or  chisel  as  soon  as  it  is  demarcated,  but  previous  to 
this  a  trephine  hole  should  be  made,  if  there  is  any  sign  of  pus 
collecting  between  the  bone  and  the  dura. 

Syphilitic  disease  of  the  scalp  and  skull  is  a  tertiary 
gummatous  affection.  A  single  large  gumma  may  cut  off  the  blood- 
supply  from  the  outer  table,  or  widely  infiltrate  the  bone,  or  a 
number  of  small  gummata  may  attack  it  at  different  points,  so 
that  the  skull  after  death  has  a  worm-eaten  appearance  (see  Fig.  136, 
p.  352).  Ulcers,  sharply  cut  and  circular  or  with  a  serpiginous 
margin,  appear  on  the  scalp  with  bare  bone  in  their  floor.  As  the 
necrosis  extends  there  is  danger  of  thrombosis  in  the  diploic  veins 
and  venous  sinuses,  or  of  the  formation  of  a  subdural  abscess,  and 
ultimately  fatal  septic  meningitis,  or  cerebral  abscess.  At  times 
the  dura  becomes  thickened,  giving  rise  to  pei-sistent  headache  or 
even  epilepsy.  The  diagnosis  during  life  chiefly  rests  on  the 
general  evidences  of  past  syphilis  together  with  the  absence  of  those 
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of  tuberculosis.  The  dried  skulls  from  syphilitic  patients  show 
worm-eaten  appearances,  necrosis  of  the  outer  table,  and  in  places 
thickening  from  new  periosteal  bone  and  sclerosis  of  the  diploe. 
When  the^skull  is  completely  perforated  the  hole  is  not  filled  up  by 
bone,  and  when  necrosis  occurs  the  sequestrum  is  not  invaginated. 
In  some  of  the  specimens  preserved  in  museums  the  conditions  have 
been  made  much  worse  by  excessive  doses  of  mercury.  Other 
skulls  formerly  thought  syphilitic  are  now  known  to  be  from 
subjects  suffering  from  osteitis  deformans,  or  sarcoma  or  tuberculosis, 
as  described  in  the  next  section. 

Syphilitic  ulcers  of  the  scalp  should  be  treated  with  large  doses  of 
iodide  of  potassium  combined  with  small  doses  of  mercury  and  the 
application  of  a  mercurial  or  iodoform  ointment.  When  bare  bone 
is  exposed,  the  ulcer  should  be  scraped  and  gauze  kept  in  contact 
with  it  until  the  surface  is  covered  with  granulations,  when  skin- 
grafts  may  be  put  on.  If  the  outer  table  is  dead,  it  should  be 
gouged  away  until  vascular  bone  is  reached ;  eventually  the  whole 
thickness  of  the  skull  may  have  to  be  excised,  and  if  the  outer 
surface  of  the  dura  mater  is  involved,  it  should  be  also  gently 
scraped. 

Tuberculosis  of  the  scalp  and  skull. — This  is  a  rare  form  of 
tuberculous  disease  which  generally  attacks  patients  who  have 
suffered  from  other  tuberculous  lesions,  such  as  lupus,  subcutaneous 
and  glandular  abscesses  and  tuberculous  bone  and  joint  disease. 
The  family  history  usually  indicates  a  predisposition  to  tuberculosis, 
and  ultimately  the  patient  may  die  of  pulmonary  or  meningeal 
tubercle.  The  disease  commences  in  the  bone,  as  a  nodule  or  tumour 
beneath  the  pericranium,  which  extends  towards  the  scalp  and 
ruptures,  leaving  a  tuberculous  ulcer  with  bare  skull  for  its  floor. 
The  ulcers  are  generally  multiple,  but  tend  to  fuse  with  one  another. 
The  bone  becomes  widely  infiltrated  with  caseous  tuberculous 
material,  so  that  it  cuts  like  cheese,  or  is  converted  into  soft  debris 
mixed  with  granulations.  Beneath  the  skull,  tuberculous  collections 
spread  superficial  to  the  dura.  Ultimately  there  is  extension, 
thrombosis  of  venous  sinuses,  and  infection  of  the  meninges  or  lungs, 
which  may  prove  fatal.  The  diagnosis  from  syphilis  is  made  by  the 
absence  of  the  general  signs  of  syphilis  and  the  presence  of  those  of 
tubercle.  The  cheesy  carious  bone  differs  from  the  necrosis  set  up 
by  syphilis,  and  there  is  no  tendency  to  repair.  The  microscopic 
examination  of  the  material  discharged  or  scraped  may  disclose 
tubercle  bacilli,  but  they  are  few  in  number  and  may  be  missed. 
There  remain  inoculation  experiments  on  animals,  or  the  injection 
of  tuberculin,  but  practically  the  clinical  evidences  are  enough  for 
a  diagnosis. 

Treatment. — It  is  necessary  to  i-emove  all  the  tuberculous  disease 
by  scraping  and  gouging  away  infiltrated  bone  until  healthy  vascular 
bone  is  reached.    The  removal  of  the  diseased  skull  will  allow  of 
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any  subdural  collections  being  evacuated.  The  wound  is  afterwards 
dressed  with  iodoform  gauze  and  the  patient  treated  generally  against 
tubercle. 

Scurvy  may  cause  a  lump  on  the  skull  of  a  child  which  has  to 
be  distinguished  from  a  hsematoma  due  to  injury,  from  syphiHs, 
and  from  a  new  growth.  It  may  feel  very  hard  from  some  new 
periosteal  bone  formation  ;  it  may  tend  to  slowly  soften  and  suppurate. 
On  the  other  hand,  it  may  slowly  disappear. 

Abnormalities  occur  owing  to  early  union  of  sutures  along  the 
line  of  which  ridges  may  form,  but  this  early  synostosis  appears  to 
result  secondarily  from  arrest  in  development  of  the  brain  within, 
microcephaly,  and  not  the  arrest  of  brain  development  from  the 
early  synostosis  (see  Microcephaly).    Gaps  may  appear  in  the  lines  of 


Fig.  297. — Hypeitrophj  and  atropliy  of  the  skull.   (After  the  late 
Prof.  Humphrey.)    1,  Hypertrophy.    2,  Atrophy. 

the  sutures  as  well  as  symmetrically  on  the  parietal  bones  through 
which  the  membranes  and  brain  protrude  {meningocele  and  encepha- 
locele).  Wormian  bones,  by  causing  sutures  where  such  are  not 
generally  present,  may  simulate  a  linear  fracture  at  that  spot. 

Hypertrophy  and  atrophy  of  the  skull.  — Senile  alcoholic 
hypertrophy  is  a  thickening  of  the  wmer  table  of  the  skull,  which 
together  with  the  diploe  becomes  converted  into  a  mass  of  cotapact 
bone  (Fig.  297,1).  This  thickening  difFera  from  that  arising  in  osteitis 
deformans,  where  the  thickening  involves  primarily  the  external 
table  and  is  the  result  of  congestion. 

Se7iile  atrophy  (Fig.  297,  2)  affects  chiefly  the  outei-  table  so  that 
the  surface  of  the  skull  exhibits  rounded  elevations  and  depressions. 
Symmetrical  depressions,  e.g.,  on  the  parietal  bones,  may  go  down 
through  the  diploe  to  the  inner  table.  The  same  skull  may  exhibit 
also  sclerosis  and  hypertrophy  of  the  inner  vitreous  table  as  described 
above.    In  the  insane  and  idiots  the  skull  may  be  liypertrophied. 
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whilst  other  bones,  e.g.,  the  lower  jaw  or  femur,  may  be  atrophied. 
Atrophy  of  the  inner  table  is  especially  due  to  pressure  from  toithin 
of  a  tumour,  hydrocephalus,  etc.  The  inner  surface  of  the  skull-cap 
then  almost  looks  like  a  cast  of  the  cortex  of  the  brain. 

Exostoses  of  the  skull  are  described  under  Diseases  of  Bone,  p.  366. 

Meningocele  and  encephalocele  are  rare  congenital  tumours, 
formed  by  a  protrusion  of  the  membranes  of  the  brain  through  an 


Fio.  298. — Section  through  head  and  neck  of  a  child  showing  the  relations  of  an 
occipital  meningocele.  The  supra-occipital  is  absent  so  that  the  foramen  magnum 
is  enormously  enlarged,  and  through  this  aperture,  in  which  a  glass  rod  is  placed, 
the  intra-  and  extra-cranial  portions  (s  s)  of  the  sac  communicate.  The  pia  mater 
covering  of  the  meningocele  is  well  seen  both  in  the  intra-  and  extra-cranial  parts. 
The  cerebellum  (c),  pons  (p),  and  medulla  (m)  are  displaced  by  the  pressure  of  the 
fluid.  The  meningocele  is  in  direct  communication  with  the  ventricles  through 
the  foramen  of  Majendie  and  the  iter  of  Sylvius.  A  second  glass  rod  indicates 
this  communication. 

unossified  part  of  the  skull.  They  are  believed  to  be  dependent 
upon  hydrocephalus,  the  excess  of  fluid  in  the  sub-arachnoid  space 
or  in  the  ventricles  of  the  brain  leading  respectively  to  a  protrusion 
of  the  membranes  alone  (meninf/ocele),  or  of  the  brain  also  (encepha- 
locele). In  the  latter  instance,  the  dilated  ventricle  may  extend 
into  the  protruding  portion  of  the  brain,  a  condition  further  dis- 
tinguished as  hydrencephalocele.  The  protrusion  is  most  common  in 
the  occipital  region  just  behind  the  foramen  magnum,  between  the 
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four  centres  from  which  this  part  of  the  occipital  bone  is  ossified,  or 
the  supra-occipital  may  be  absent,  so  that  the  sac  protrudes  through 
what  is  apparently  a  greatly  dilated  foramen  magnum  (Fig.  298). 
It  is  next  most  common  at  the  root  of  the  nose,  between  the  frontal 
and  nasal  bones ;  but  it  may  occur  in  any  situation  in  the  course  of 
the  sutures,  and  even  project  into  the  nasal  fossse  or  pharynx. 
Symptovis. — In  the  occipital  region  these  tumours  are  generally 
pedunculated  and  of  large  size — sometimes  nearly  as  large  as  the 
child's  head ;  at  the  root  of  the  nose  they  are  usually  small  and 
sessile.  The  skin  covering  them  may  be  njEvoid.  They  swell  up 
when  the  child  cries,  and  can  be  completely  or  partially  reduced 
on  pressure,  the  reduction  sometimes  producing  convulsions  or 
other  brain  symptoms.  When  they  contain  fluid  only  {meningocele) 
they  are  soft,  fluctuating,  translucent,  and  completely  reducible  on 
pressure;  they  rarely  pulsate,  and  are  generally  pedunculated. 
When  they  contain  brain-matter  (encephalocele)  they  are  doughy, 
non-fluctuating,  opaqiie,  and  only  partially  reducible  ;  they  pulsate, 
and  are  usually  sessile.  They  may  be  mistaken  for  other  tumours 
of  the  scalp,  but  especially  for  congenital  dermoid  cysts  and  degene- 
rate ntevi.  However,  their  intimate  connection  with  the  bone,  their 
situation  in  the  course  of  the  sutures,  and  their  partial  or  complete 
reducibility,  together  with  the  facts  that  they  swell  up  on  expira- 
tory efibrts,  and  occasionally  pulsate  synchronously  with  the  brain, 
will  usually  serve  for  their  diagnosis.  Further,  the  hole  in  the 
skull  may  at  times  be  detected  and  brain  symptoms  be  produced  by 
pressure.  These  tumours  are  apt  to  become  much  more  pronounced 
during  general  febrile  attacks,  which  it  is  important  to  remember  lest 
the  swelling  be  mistaken  for  local  suppuration.  Treatment.— k 
meningocele,  when  pedunculated,  and  apparently  communicating 
with  the  interior  of  the  cranium  by  a  small  apertui-e  only,  can  be 
successfully  excised.  The  operation  may  be  attempted  even  when 
there  is  a  wide  gap,  but  is  hopeless  if  there  is  much  hydrocephalus. 

Malignant  tumours,  generally  of  a  sarcomatous  nature,  and 
springing  either  from  the  tissues  of  the  scalp  or  pericranium,  or  from 
the  diploe  or  dura  mater  and  then  penetrating  the  bone,  are  occa- 
sionally met  with,  and  may  be  mistaken  for  inflammatory  aff'ections 
of  the  pericranium  or  bone,  or  for  syphilitic  gummata.  In  children 
and  others  they  may  slowly  follow  an  injury.  Their  growth, 
resistance  to  syphilitic  remedies,  the  escape  of  blood  on  puncture, 
and  the  concomitant  loss  of  weight  and  strength  of  the  patient, 
will  usually  serve  to  distinguish  them  ;  but  an  exploratory 
incision  may  in  some  cases  be  necessary  to  clear  up  the  diagnosis. 
Secondary  tumours  which  pulsate  and  have  the  structure  of  thyroid- 
gland  tissue,  are  also  very  occasionally  met  with  in  cases  of  malig- 
nant goitre.  Treatment. — Where  there  is  no  evidence  of  dissemi- 
nation, and  the  tumour  is  small  and  fairly  circumscribed,  it  may 
be  removed.    When  growing  from  the  scalp  this  can  usually  be 
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done  without  much  difficulty;  but  when  the  growth  arises  from 
the  bone  or  dura  mater  a  much  more  serious  operation  will  of 
course  be  required,  since  a  considerable  portion  of  the  skull  will  • 
have  to  be  cut  away  and  the  dura  mater  probably  opened.  (See 
Tr&phining,  p.  505.) 

DISEASES  OF  THE  BRAIN  AND  ITS  MEMBRANES  THAT 
MAY  CALL  FOR  SURGICAL  INTERFERENCE. 

Meningitis. — Traumatic  inflammation  of  the  membranes  of  the 
brain  has  already  been  described  under  Injuries  of  the  Head.  In 
non-traumatic  cases  little  in  the  way  of  surgical  treatment  has  been 
attempted.  In  tuberculous  meningitis  the  skiill  has  been  trephined 
and  the  cerebellar  fossa  drained.  But  this  procedure  has  not  been 
attended  with  the  same  success  as  follows  washing  out  a  tuberculous 
peritoneal  cavity. 

Septic  thrombosis  of  the  venous  sinuses  of  the  dura 
mater  may  be  due  to  direct  septic  infection,  or  to  indirect  infection 
through  the  tributary  veins.  Thus  the  cavernous  sinus  may  be 
involved  in  suppuration  of  the  orbit,  facial  carbinicle,  necrosis  of  the 
upper  jaw,  and  septic  inflammation  of  the  nasal  fossae ;  the  superior 
longitudinal  in  septic  wounds  of  the  scalp  and  skull ;  the  lateral 
sinus  in  purulent  otitis  media.  The  pathological  changes  are 
identical  whichever  sinus  is  afi"ected.  The  signs  are  those  of  venous 
obstruction,  cerebral  congestion,  and  pysemia.  The  diagnosis,  except 
in  the  case  of  the  lateral  sinus,  is  difficult. 

Septic  thrombosis  of  the  lateral  sinus  is  met  with  in 
the  course  of  purulent  otitis  media.  The  infection  may  be  con- 
veyed directly  to  the  walls  of  the  sinus  by  extension  backwards 
of  the  septic  processes,  caries  or  necrosis  in  the  mastoid  antrum  or 
cells  ;  or  it  may  be  carried  through  the  veins  which  lead  from  the 
middle  ear  into  the  sinus.  In  either  case  coagulation  occurs  in  the 
sinus,  and  a  septic  clot  forms,  which  may  gradually  extend  down- 
wards into  the  jugular  vein  (Fig.  299).  Disintegration  may  then 
ensue  and  septic  particles  be  conveyed  into  the  circulation.  Signs. 
— The  entrance  of  the  septic  particles  into  the  general  circulation  is 
marked  by  a  severe  and  prolonged  rigor,  a  sudden  rise  of  tempera- 
ture to  105  or  106,  followed  by  as  sudden  a  fall  to  below  normal, 
accompanied  by  profuse  sweating.  When  the  thrombus  extends 
into  the  internal  jugular  vein  a  hard  and  tender  coi'd  may  be 
felt  in  the  neck,  if  not  obscured  by  the  large  and  tender  lymphatic 
glands  that  are  generally  present  along  its  course.  As  the  clot 
continues  to  break  down  the  rigors  are  repeated,  and  exhaus- 
tion with  pulmonary,  abdominal  or  meningeal  symptoms  ensues. 
Thus,  there  is  headache,  sometimes  optic  neuritis  ;  the  cheeks  are 
flushed,  the  tongue  is  dry  and  brown,  the  breath  oflFensive,  the 
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breathing  vapid,  and  the  pnlse  greatly  increased  in  frequency  ; 
vomiting  and  diarrhoea  may  now  set  in,  and  a  petechial  rash  may 
appear  over  the  abdomen.  If  absorption  is  not  arrested  multiple 
abscesses  and  gangrene  of  the  lung  may  occur,  and  the  patient  die 
of  general  pyjEmia.  In  some  cases  the  clot  in  the  lower  end  of  the 
internal  jugular  vein  does  not  break  down,  but  forms  a  plug,  cutting 


Fig.  299— Section  of  the  right  temporal  bone  to  show  the  effects  of  suppurative 
otitis  media.  The'  bone  has  been  divided  vertically  through  the  mastoid  process 
inwards  to  the  apex  of  the  petrous  portion  where  the  two  halves  still  remain  in 
contact.  The  membrana  tympani  and  some  of  the  ossicles  have  disappeared  ; 
the  attic  is  enormously  enlarged  and  still  contains  some  pus  as  seen  on  the  left 
side  ;  the  internal  jugular  vein  is  filled  aud  blocked  by  a  dark  breaking  down 
clot.  A  and  a^.  Attic,  e.  Section  of  external  auditory  meatus,  g.  Enlarged 
gland.  I.e.  Internal  carotid.  J.v.  Internal  jugular  vein.  h.  Trephine  hole  to 
mastoid  cells,  m.  Mastoid  process,  t.  Tympanum.  (St.  Bartholomew's  Hospital 
Museum.) 

off  the  septic  particles  from  the  circulation.  The  suppuration  in 
the  clot  above  may  then  lead  to  sloughing  of  the  vein-walls  and  a 
large  abscess  containing  foul  pus  forms  in  the  neck.  The  tissues 
around  these  may  continue  to  slough,  leading  to  a  fatal  termination  ; 
or  the  abscess  may  become  circumscribed,  and  the  patient  recover. 
The  diagnosis  of  septic  lateral  sinus  thrombosis  from  abscess  of  the 
brain  and  from  meningitis  is  discussed  at  p.  672. 

Treatment. — Immediately  on  the  occurrence  of  a  severe  rigor  in  a 
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patient  with  old  middle-ear  disease  the  mastoid  antrum  should  be 
explored  and  cleared  (p.  692).  Then  the  lateral  sinus  should  be 
exposed  by  cutting  away  its  external  wall.  The  anterior  limit  of 
the  groove  (Fig.  301)  corresponds  with  the  anterior  margin  of  the 
mastoid  process ;  a  curved  line  from  the  occipital  bone  joining  the 
posterior  border  of  the  mastoid  process  marks  the  posterior  limit.  The 
sigmoid  bend  of  the  sinus  may  be  found  by  trephining  or  gouging 
11  inch  or  3  cm.  behind  the  centre  of  the  meatus.  The  lateral 
sinus  thus  exposed  is  incised,  the  septic  clot  turned  out,  and,  if 
it  still  bleeds,  stuffed  with  a  pledget  of  gauze,  or  wool  mixed  with 
aseptic  wax.  The  internal  jugular  vein  is  next  tied  in  the  neck 
(see  p.  434).  In  this  way  the  spread  of  the  pytemia  may  usually  be 
prevented.  Unfortunately,  however,  the  septic  particles  may  in  some 
cases  still  reach  the  circulation  by  anastomosing  channels. 

Abscess  of  the  brain. — Causes.— The  two  chief  causes  are  : — 
1,  middle-ear  disease;  and  2,  head  injuries,  with  or  without  fracture  of 
the  cranial  bones.  As  occasional  causes  may  be  mentioned,  3,  direct 
septic  extension  from  the  nose,  throat,  or  orbit  after  diseases,  or 
injuries  of,  or  operations  on  these  cavities,  or  from  necrosis  or  caries 
of  the  cranial  bones  following  syphilis  or  tubercle ;  4,  metastasis 
or  pyaemia,  consequent  upon  gangrene  of  the  lung,  ulcerative  endo- 
carditis, long  continued  enteric  fever,  etc.  ;  5,  general  tuberculosis  ; 
and  6,  after  empyema  thoracis,  not  cured  by  surgical  measures. 

The  traumatic  abscess,  which  is  of  much  rarer  occurrence  since 
the  introduction  of  antiseptics,  is  referred  to  on  p.  478.  A  bullet 
has  remained  quiescent  within  the  skull  for  some  time  and  has  then 
insidiously  started  an  abscess. 

The  metastatic  and  pysemic  abscesses  are  generally  deep-seated 
and  multiple,  and  afford  no  localising  sign,  so  are  not  amenable  to 
surgical  treatment. 

Abscess  of  the  brain  from  middle-ear  disease  is  the  result 
of  septic  extension  starting  as  a  chronic  purulent  otitis,  which  may 
have  existed  in  a  quiet  condition  for  years  and  have  slowly  led  to 
caries  and  necrosis  of  the  bony  walls  of  the  attic  and  mastoid 
antrum.  It  is  rarely,  or  never,  the  result  of  primary  acute 
purulent  otitis  media.  The  immediate  exciting  cause  may  be  (1)  re- 
tention of  septic  matter  behind  dried  pus,  a  mass  of  polypoid 
granulation,  or  plug  of  wool  stuffed  into  the  meatus ;  or  it  may  be 
(2)  congestion,  the  result  of  cold,  a  slight  blow,  or  operation  on  the 
ear,  nose  or  throat  in  which  septic  matter  is  left  behind.  PatJiology. 
— The  abscess  may  form  either  in  the  middle  cerebral  fossa  or  tem- 
poro-sphenoidal  lobe,  or  in  the  cerebellar  fossa  or  lateral  cerebellar 
lobe.  In  either  case  the  abscess  may  be  due  to  (a)  direct  septic 
extension  through  the  tegmen  tympani  into  the  middle  cerebral 
fossa,  or  backwards  into  the  lateral  sinus  groove,  and  thence  to  the 
cerebellar  fossa.  In  the  former  case  an  abscess  may  form  bencatli 
the  bone  or  in  the  subdural  space  and  adjacent  portion  of  the 
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teinporo-sphenoidal  lobe.  In  the  latter  case,  septic  thrombosis  of 
the  lateral  sinus  may  occur,  or  an  abscess  form  in  the  lateral 
cerebellar  lobe,  (b)  The  abscess  may  be  due  to  indirect  infection 
through  a  vein  or  lymphatic.  Healthy  bone,  membranes,  and  brain 
substance  will  then  intervene  between  the  septic  focus  in  the  ear 
and  the  abscess  cavity.  The  abscess  itself  may  be  surrounded  by 
a  distinct  and  often  thick  wall,  and  may  contain  foul-smelling  pus, 
or  it  may  be  merely  surrounded  by  softened  brain  tissue. 

An  abscess  may  remain  quiescent  for  weeks  or  months,  but  ulti- 
mately terminate  fatally,  either  slowly  by  pressure  and  septic  absorp- 
tion ;  quickly,  by  septic  meningitis  extending  along  the  base  of  the 
brain  to  the  medulla  and  cord  ]  or  suddenly,  with  symptoms  resem- 
bling apoplexy,  through  its  bursting  into  the  sub-arachnoid  space  or 
into  a  lateral  or  the  fourth  ventricle. 

The  symptoms  of  cerebral  abscess  are  often  at  first  vague  and  ill- 
marked.  They  may  be  considered  under  (a)  septic  signs ;  (b)  signs 
of  intracranial  tension  and  cerebral  tumour ;  and  (c)  localising 
signs. 

(a)  Septic  signs.— Th.e?,e  consist  of  fever  of  an  -asthenic  or 
typhoid  type.  The  temperature  is  variable.  It  may  at  first  be 
raised,  but,  as  a  rule,  gradually  falls,  and  may  become  sub- 
normal. The  pulse  is  not  quickened  in  the  early  stages,  and  in 
the  later  stages  may  become  slower  as  the  result  of  increasing 
intracranial  pressure.  The  tongue,  at  first  clean,  becomes  furred, 
dry,  and  brown,  the  breath  foul,  the  complexion  earthy,  and  the 
features  sunken.  A  subnormal  temperature,  with  a  slow  pulse,  in  a 
patient  in  an  asthenic  or  typhoid  condition,  especially  if  he  has  otitis 
media,  is  very  suggestive  of  cerebral  abscess. 

{b)  Signs  of  intracranial  pressure  and  cerebral  tumour. — The  most 
frequent  sign  of  general  pressure  is  persistent  headache,  and,  later, 
drowsiness,  passing  into  coma ;  but  with  the  exception  of  headache 
there  may  be  no  symptoms  till  the  abscess  suddenly  bursts,  when 
signs  like  those  of  apoplexy  supervene.  In  the  earlier  stages  of 
chronic  cases  the  mental  symptoms  are  often  peculiar  and 
characteristic.  They  may  be  summed  up  as  slow  cerebration, 
want  of  sustained  attention,  mental  obscuration,  tendency  to 
doze,  and  failure  of  the  patient  to  apply  his  strength.  The 
cardinal  signs  of  cerebral  tumour,  namely,  optic  neuritis,  vomiting, 
and  headache,  are  variable.  Optic  neuritis  may  be  present,  and 
may  then  be  slight  or  well  marked,  and  most  pronounced  on  the  side 
of  the  abscess.  More  often  it  is  entirely  absent.  Vomiting  is 
seldom  severe,  and  perhaps  only  occurs  occasionally  after  food. 
The  headache  is  generally  present  and  persistent,  and  may  or 
may  not  be  referred  to  the  seat  of  the  abscess.  When  the  intra- 
cranial pressure  increases  and  the  cardio-inhibitory  centres  become 
further  affected,  the  pulse  rate  is  still  further  reduced — it  may  be  to 
forty  or  fifty  beats  a  minute  or  even  less,  whilst  the  increasing 
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pressure  on  the  respiratory  centres  renders  the  respiration  stertorous 
and  gives  it  a  periodic  or  Clieyne-Stokes  character. 

(c)  Localising  signs.  —When  the  abscess  occurs  in  the  frontal  or 
temporo-sphenoidal  lobe  or  in  the  lateral  lobe  of  the  cerebellum 
there  may  be  no  localising  signs  unless  the  abscess  is  large  and 
encroaches  upon  the  speech,  sensori-motor,  auditory  or  visual  centres, 
or  upon  the  internal  capsule  or  the  peduncle  of  the  cerebellum.  The 
localising  signs  when  the  sensori-motor  area  is  implicated  have  been 
given  under  Injuries  of  the  Brain  (p.  489). 

(a)  Tempm-o-sphenoidal  abscess. — When  the  abscess  occurs  in  the 
temporo-sphenoidal  lobe  it  may  involve  the  auditory  centre  and 
give  rise  to  deafness,  especially  on  the  opposite  side,  but  this  sign 
is  not  of  much  value,  as  otitis  media  is  often  bilateral  and  the 


Fig.  300. — Large  abscess  in  the  right  temporo-sphenoidal  lobe  of  the  brain, 
the  result  of  otitis  media.    (St.  Bartholomew's  Hospital  MuseTim.) 

hearing  dulled  on  both  sides.  1.  The  abscess  may  press  upon 
nerves  at  the  base  of  the  brain,  especially  the  third,  and  cause 
ptosis,  or  even  external  squint  and  dilatation  of  the  pupil  of  the 
same  side.  2.  It  may  press  upon  the  facial  cortex,  giving  rise  to 
facial  spasm  or  paralysis.  It  must  not  be  forgotten,  however,  that 
the  facial  nerve  as  it  lies  in  the  aqueductus  Fallopii  may  be  involved 
in  the  tympanic  suppuration.  In  the  latter  case  the  facial  paralysis 
is  complete  and  on  the  same  side  as  the  lesion,  whereas  in  the  former 
it  is  on  the  opposite  side  and  the  patient  can  shut  his  eye  and  has 
not  lost  his  sense  of  taste  in  the  anterior  two- thirds  of  the  tongue. 

3.  The  abscess  may  by  pressure  affect  the  visual  area  in  the  occipital 
lobe,  and  so  impair  visual  perception  in  the  temporal  half  of  the  retina 
of  the  same  side  and  the  nasal  half  of  the  opposite  side  (hemianopsia). 

4.  The  abscess  may  affect  by  pressure  the  sensori-motor  area  in  front, 
causing  rigidity  (inonospasvi)  or  paralysis  (monojdegia),  especially 
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of  the  arm  of  the  opposite  side,  the  leg  and  the  face  being  less 
affected  (see  Fig.  300).  5.  The  abscess  may  press  on  the  internal 
capsule,  giving  rise  to  both  sensory  and  motor  paralysis,  and  affect- 
ing first  the  leg,  then  the  arm,  and  then  the  face,  or  all  three  simul- 
taneously. In  pressure  on  the  cortical  area  the  order  of  paralysis  is 
the  reverse,  and  there  is  no  anaesthesia.  6.  If  the  abscess  is  on  the 
left  side,  the  patient  may  exhibit  some  form  of  aphasia  from  pressure 
on  Broca's  convolution.  To  sum  up,  if  in  conjunction  with  the 
general  signs  of  cerebral  abscess  paralysis  of  the  third  nerve  is 
present,  say  on  the  right  side,  with  spasm  or  paralysis  on  the  left 
side  beginning  in  the  face  and  involving  the  arm  to  a  less  extent  but 
not  the  lower  limb,  and  there  is  no  sensory  paralysis,  a  large  abscess 
in  the  right  temporo-sphenoidal  lobe  may  be  diagnosed. 

(6)  Abscess  in  the  lateral  lobe  of  the  cerebellum.  —  When  the 
abscess  is  in  the  lateral  lobe  of  the  cerebellum,  if  the  patient  is 
able  to  walk  he  may  have  a  staggering  gait  and  a  tendency  to  fall 
towards  the  diseased  side ;  he  may  have  weakness  of  the  arm  and 
leg  of  the  diseased  side,  especially  of  the  arm.  He  may  curl  towards 
the  same  side  as  the  lesion  when  in  bed.  He  may  not  be  able  to 
pronate  and  supinate  so  quickly  on  the  diseased  side.  The  patellar 
tendon  reflex  of  the  diseased  side  may  be  increased.  There  may  be 
skew  deviation  of  the  eyes,  the  eye  of  the  diseased  side  being  turned 
upwards  and  outwards,  that  of  the  opposite  side  downwards  and 
outwards.  Or  there  is  conjugate  deviation  of  the  eyes  to  the 
opposite  side,  any  attempt  to  turn  the  eyes  either  way  resulting  in 
nystagmus,  and  the  jerks  are  more  pronounced  when  the  eyes  are 
directed  towards  the  side  of  the  lesion  (Risien  Russell).  There  niay 
be  vertigo,  objects  seeming  to  move  away  from  the  diseased  side. 
Optic  neuritis  and  vomiting  are  more  marked  than  in  cerebral  abscess, 
and  there  may  be  occipital  headache  which  tends  to  radiate  down 
the  back  of  the  neck,  and  there  may  be  retraction  of  the  head  and 
pressure  on  such  nerves  as  the  fifth,  sixth,  auditory  and  facial. 
Symptoms  of  compression  usually  appear  earlier  than  in  abscess  of 
the  cerebrum. 

The  diagnosis  is  often  very  difficult.  It  is  necessary  in  the  first 
place  to  exclude  enteric  fever  or  some  obscui'e  cause  of  septic 
poisoning,  such  as  a  chronic  empyema,  etc.,  and  then  to  differentiate 
between  abscess,  meningitis,  sinus  thrombosis  and  mere  suppuration 
in  the  mastoid  antrum  and  cells.  In  meningitis  the  temperature  is 
usually  high,  the  pulse  rapid,  irregular  and  intermittent,  the  head- 
ache is  attended  with  intolerance  of  light  and  sound  and  general 
hyperaisthesia,  and  often  with  strabismus,  spasms  and  convulsions. 
In  sinm  thrombosis  the  temperature  is  pytemic  in  character  and 
associated  with  severe  rigors,  the  pulse  is  rapid,  and  there  may  be 
pain  or  tenderness  over  the  course  of  the  lateral  sinus  or  jugular 
vein.  In  mastoid  suppuration  there  is  usually  pain  and  tenderness 
over  the  mastoid,  and  later  swelling  and  oedema.    In  many  cases. 
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however,  the  diagnosis  can  only  be  settled  by  an  exploratory 
operation. 

Treatment  —Unless  this  has  been  done  at  a  previous  operation, 
the  mastoid  antrum  and  the  tympanum  should  be  carefully  explored 
and  thrown  into  a  common  cavity  by  cutting  away  the  posterior  wall 
of  the  external  auditory  meatus  (p.  692).  It  may  then  be  found 
that  there  is  necrosed  bone,  and  this  being  followed  the  middle 
cerebral  fossa  is  opened  upwards  or  the  groove  of  the  lateral  sinus 
posteriorly.  Any  pus  that  may  then  be  discovered  beneath  the  bone 
is  let  out  and  the  cavity  drained.  If  no  pus  is  discovered,  the  dural 
elevator  is  passed  a  little  all  round,  to  determine  the  presence  or 
absence  of  an  abscess  between  the  bone  and  dura  slightly  removed  from 
the  opening.  If  the  dura  bulges,  showing  intracranial  tension,  and  if 
the  localising  symptoms  are  fairly  well  marked,  a  flap  of  dura  is  raised, 
the  opening  being  enlarged  if  necessary  by  cutting  more  bone  away 
in  an  upward  and  forward  direction.  A  subdural  abscess  may  now 
be  discovered,  or  the  brain  may  bulge  and  give  an  increased  resist- 
ance on  palpation  with  the  finger.  A  full-sized  hydrocele  trocar 
should  next  be  introduced  into  the  brain  substance,  avoiding  any 
large  veins  that  may  be  seen.  Pus  may  now  stream  out  through 
the  cannula,  or  simply  ooze  out  when  it  is  withdrawn,  or  the  cannula 
may  have  a  foul  odour  if  the  brain  is  simply  softened.  Failing  to 
find  the  abscess  at  the  first  puncture,  the  trocar  and  cannula  should 
be  passed  in  all  directions  within  an  inch  or  so  of  the  brain  surface. 
The  point  of  the  trocar  should  be  sharp  or  it  may  fail  to  puncture 
or  may  push  aside  a  thick-walled  abscess,  and  the  cannula  should  be 
fairly  large  or  the  pus  may  not  flow.  Instead  of  a  trocar  a  narrow 
knife  may  be  used.  The  cavity  of  the  abscess  should  be  very  gently 
washed  out  with  boiled  water  or  a  weak  solution  of  iodine,  a  drain 
tube  or  slip  of  iodoform  gauze  inserted,  and  the  rest  of  the  wound 
closed  and  dressed  with  antiseptic  gauze.  If  on  exposing  the  middle 
cerebral  fossa  the  dura  does  not  bulge,  and  the  localising  symptoms 
give  no  aid,  some  surgeons  before  exploring  the  brain  would  investi- 
gate the  condition  of  the  cerebellar  fossa.  This  should  certainly  be 
done  if  an  abscess  in  the  temporo-sphenoidal  lobe  is  not  found  ; 
the  cerebellum  is  then  explored  in  the  same  way.  If  still  unsuccess- 
ful, either  at  once  or  at  a  subsequent  operation,  the  opposite  temporo- 
sphenoidal  lobe  and  lateral  lobe  of  the  cerebellum  should  be  similarly 
dealt  with  if  the  otitis  media  is  bilateral,  provided  always  that 
sufficient  cause  in  the  mastoid  antrum  or  lateral  sinus  has  not 
been  discovered  to  account  for  the  signs  of  intracranial  pressui-e. 
Operation. — The  mastoid  antrum  is  best  exposed  through  a  curved 
incision  behind  the  ear  (see  p.  692).  The  ear  is  drawn  forwards,  the 
periosteum  retracted,  and  the  bone  forming  the  floor  of  the  supra- 
meatal  triangle  cut  away  with  a  chisel  or  burr.  By  chiselling 
away  more  bone  in  a  forward  and  upward  direction  immediately 
above  the  upper  margin  of  the  external  auditory  meatus  the  middle 
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fossa  is  exposed,  whilst  by  working  backwards  the  groove  of  the 
lateral  sinus  is  opened.  To  expose  the  temporo-sphenoidal  lobe 
direct,  bone  should  be  chiselled  away  in  an  upward  and  backward 
direction,  beginning  immediately  above  the  external  auditory  meatus  ; 
or  if  the  trephine  is  used  the  pin  should  be  applied  three-quarters  of  an 
inch  or  2  cm.  above  the  posterior  margin  of  the  external  auditory 
meatus  (see  Fig.  301).  To  expose  the  lateral  lobe  of  the  cerebellum, 
the  bone  should  be  removed  behind  the  occipitomastoid  ridge  in 
line  with  the  centre  of  the  external  auditory  meatus.  The  hole  in 
the  skull  may  then  be  further  enlarged  in  any  direction  by  means  of 
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Fig.  301. — Position  for  exploring  for  cerebral  abscesses  and  lateral  sinus  throm- 
bosis. B.  Bregma,  l.  Laralida.  n.  Nasion.  p.  Pterion.  r  r.  Reid's  base  line. 
M.  Macewen's  supia-meatal  triangle,  the  position  for  opening  mastoid  antrum, 
s.  Position  for  exposing  sigmoid  bend  of  lateral  sinus,  t.  Spot  for  trephining  for 
temporo-sphenoidal  abscess,    o.  Spot  for  trephining  for  cerebellar  abscess. 

rongeur  forceps.  The  operator  will  be  better  guided  by  bony  points 
than  by  measurements  in  fractions  of  an  inch.  Such  exact  measure- 
ments can  hardly  be  made  in  the  living  patient,  and  in  children  are 
not  applicable. 

The  tumours  and  new  growths  in  the  brain  suitable  for  opei'ation 
are  gliomataand  psammomata,  localised  tuberculous  lesions,  syphilitic 
gummatous  scars  which  drugs  cannot  absorb,  scar-tissue  and  cystic 
formations  following  injury,  dermoid  cysts  extending  from  the 
meninges  inwards,  and  parasitic  cysts,  especially  hydatid  acephalo- 
cysts.  Sarcomatous  and  carcinomatous  growths  are  usually  too 
extensive  for  removal,  or  are  multiple  from  the  first.  Moreover, 
since  they  have  no  capsule  they  are  not  sufficiently  distinguishable 
from  the  surrounding  brain  substance  to  ensure  their  complete 
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excision  and  their  non-return  in  the  scar.  The  chief  signs  of  a 
cerebral  tumour  are  vomiting,  persistent  headache,  optic  neuritis, 
localised  spasms  or  paralyses,  and  epileptiform  convulsions,  the  con- 
vulsive seizures  usually  starting  in  the  part  connected  with  the 
cortical  area  involved  in  the  growth  {Jacksonian  Epilepsy).  There 
may  also  be  local  tenderness,  oedema,  and  alteration  in  the  percussion 
note  in  the  area  under  which  the  tumour  lies,  and  bulging  through 
the  bone  as  in  some  cases  of  tuberculous  tumour.  The  symptoms 
that  may  enable  the  surgeon  to  localise  the  growth  have  been 
mentioned  under  Injury  (p.  489),  and  under  Abscess  {vide  supra).  A 


Fig.  302.—  Glioma  of  brain.  ( From  a  specimen  in  the  Westminster  Hospital  Museum. ) 
The  illustration  has  been  Icinclly  lent  by  Dr.  W.  Lazarus-Barlow  from  his  Pathological 
Anatomy.  The  tumour  is  favourable  for  removal  in  that  it  is  growing  from  the 
cortical  surface,  is  circumscribed  and  of  moderate  size. 


sudden  increase  in  symptoms  indicates  hsemorrhage  into  or  around 
the  tumour. 

Where,  from  a  consideration  of  the  symptoms,  a  tumour  or  new 
growth  is  believed  (Fig.  302)  to  be  fairly  circumscribed  and 
in  an  accessible  situation,  the  skull  should  be  trephined,  a  sufficient 
portion  of  the  bone  removed  to  fully  expose  the  growth  (see  p.  505), 
and  the  growth  cut  away  by  making  perpendicular  incisions  into  the 
brain  around  it  and  raising  it  by  means  of  a  sharp  spoon.  The 
operation  should  be  done  by  two  stages.  The  removal  of  a  portion 
of  the  cortex  will  be  followed  by  loss  of  function  of  the  area 
removed,  but  this  to  a  great  extent  will  be  regained  by  the  aid  of 
the  surrounding  areas,  especially  as  regards  the  coarser  movements. 
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The  finer  movements  of  the  fingers  and  thumb  will  not  be  com- 
pletely regained  ;  hence  in  this  region  the  removal  of  cortex  should 
be  as  limited  as  is  consistent  with  success. 

Hydatid  cysts  of  the  brain  are  generally  acephalocysts  containing  no 
heads  or  booklets,  but  only  a  laminated  membrane  with  no  adventi- 
tious cyst  or  practically  none.  Generally  they  give  rise  to  the  signs 
of  a  slow-growing  cerebral  tumour.  There  is  early  headache,  which 
is  persistent  with  paroxysmal  exacerbations ;  it  may  be  local  over 
the  situation  of  the  parasite  or  be  referred  to  some  other  spot. 
There  is  also  vertigo  and  vomiting,  optic  neuritis  causing  partial  or, 
if  followed  by  atrophy,  total  blindness,  ataxia,  hemiplegia,  and 
paraplegia.  Besides  the  foregoing  signs,  there  may  be  evidences  of 
a  lesion  in  the  sensori-motor  area,  also  a  gradual  thinning  of  the 
skull  over  the  cyst  or  a  separation  of  sutures  until  finally  the  cyst 
begins  to  raise  the  scalp.  An  hydatid  cyst  has  to  be  diagnosed  from 
hydrocephalus  and  from  a  tuberculous  affection  occurring  in  young 
patients.  Cysts  have  been  successfully  removed,  e.g.,  from  the 
cortical  area  and  from  the  cerebellum,  and  this  removal  can  be  done 
through  quite  a  small  opening. 

In  focal  epilepsy,  that  is,  epilepsy  without  obvious  gross  lesion,  when 
the  fits  become  very  frequent,  for  example  more  than  one  an  hour, 
and  the  mental  processes  are  becoming  further  impaired,  the  focus  in 
the  cortex  representing  the  initial  movements  may  be  exposed,  the 
exact  spot  for  the  initial  movements  found  by  exciting  the  brain 
with  the  Faradic  current,  and  this  area  of  the  cortex  excised.  The 
dura  mater  should  not  be  closely  sutured  down,  nor  the  bone 
replaced,  it  being  considered  that  a  free  anastomosis  between  the 
extra- cranial  and  intra-cranial  circulation  may  afibrd  a  safety  valve 
in  case  of  sudden  attacks  of  cerebral  congestion.  After  such 
an  operation  a  diminution  in  the  number  and  severity  of  the 
fits  as  well  as  an  improvement  in  the  health  of  the  patient  may  be 
expected. 

In  severe  cephalalgia  incapacitating  the  patient  for  work  or 
preventing  sleep,  trephining  may  give  relief.  In  such  cases  an 
exostosis,  a  spiculum  of  bone,  an  enlarged  Pacchionian  body,  or 
a  fibrous  tumour  or  cyst  of  the  dura  mater  has  been  found,  and 
its  removal  has  been  followed  by  complete  recovery.  In  other 
cases  where  a  tumour,  etc.,  of  the  brain  which  did  not  permit  of 
removal  has  been  discovered,  the  relief  of  pressure  has  freed  the 
patient  from  the  excessive  pain  or  threatened  blindness. 

Hydrocephalus,  especially  (a)  when  accompanied  by  fits,  {b) 
when  progressive  atrophy  of  the  optic  nerve  threatens,  or  (c)  when 
dementia  or  coma  supervenes,  has  been  treated  by  drainage  of 
the  ventricles  into  the  sub-arachnoid  space  by  introducing  a  strand 
of  aseptic  catgut  or  kangaroo-tail  tendon  through  the  brain  substance, 
leaving  an  end  in  each  situation.  Tapping  is  not  only  useless,  but 
harmful. 
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Microcephaly  combined  with  idiocy  was  treated  by  craniectomy, 
i.e.,  the  removal  of  a  strip  of  bone  on  either  side  of  the  middle  line 
of  the  skull.  The  aim  of  the  operation  was  to  allow  the  brain,  the 
development  of  which  was  thought  to  be  prevented  by  the  early 
synostosis,  to  expand.  But  the  condition  of  the  skull  is  now 
generally  held  to  be  secondary  to  an  arrested  development  of  the 
brain.  The  operation  has  proved  dangerous  from  the  weakly 
character  of  the  patient,  and  no  improvement  appears  to  have  followed 
operation  more  than  can  be  obtained  by  a  suitable  education. 

Genei-al  paralysis  of  the  insane,  accompanied  by  evidences  of 
increased  intra-craniaf  tension,  has  been  treated  by  trephining,  but 
without  permanent  success. 
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DISEASES  OF  THE  EAK. 


By  A.  K  CiiMBERBATCU,  F.R.C.S.,  Aural  Surgeon  to 
St.  Bartholomew's  Hospital. 

Physical  examination  of  the  ear. — In  making  an  examination 
of  a  patient,  let  him  be  seated  between  the  surgeon  and  the  source 
of  hght,  with  the  affected  ear  towards  the  examiner.    Throw  the 

light  on  the  ear  with  the  mirror  and 
notice  any  abnormal  condition  of  the 
auricle  or  the  external  meatus.  Next 
grasp  the  auricle  between  the  middle 
and  index  fingers,  the  speculum  (Fig. 
303)  between  the  index  finger  and 
Fig-.  303.— Aural  specula.  thumb,  and  pulling  the  auricle  upwards 
and  backwards,  insert  the  speculum  with  a  gentle  rotatory  move- 
ment. Any  epithehum  or  wax  that  may  obstruct  the  view  should  be 
removed  by  means  of  forceps  (Fig.  304),  or  the  syringe.  If  the 
canal  be  unobstructed,  the  membrana  tympani  can  be  seen  stretch- 
ing across  its  deeper  part  as  a  delicate  bluish-grey  or  yellowish-grey 
semi-transparent  and  highly  polished  film.  Near  the  upper  and 
anterior  margin  is  a  whitish  prominence — the  processus  brevis,  and 
running  downwards  and  backwards  from  this,  to  a  point  just  below 
the  centre  of  the  membrane,  is  the  handle  of  the  malleus.  From  the 
tip  of  the.  handle  a  cone  of  light  extends  downwards  and  forwards, 


Fig.  304. — Aural  toothed  forceps. 


with  its  base  to  the  periphery.  From  the  processus  brevis  two 
indistinct  lines  extend  backwards  and  forwards — the  antei'ioi'  and 
posterior  ligaments.  If  the  membrane  be  very  thin  or  its  posterior 
segment  much  retracted,  the  long  process  of  the  incus  can  be  seen, 
posterior  to  and  parallel  with  the  handle  of  the  malleus.  The 
portion  of  membrane  above  the  anterior  and  posterior  folds  is  called 
Shrapnell's  membrane,  and  consists  chiefly  of  the  dermoid  and  mucous 
layers.  Whilst  noting  these  points,  carefully  search  the  membrane 
for  perforations,  opacities,  or  small  polypi.  After  thus  inspecting 
the  membrane,  its  mobility  should  be  ascertained  by  means  of  1,  the 
pneumatic  speculum,  or  2,  by  forcing  air  into  the  tympanum 
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through  the  Eustiichian  tube,  either  (a)  by  Valsalva's  method,  (b)  by 
Politzer's  method,  or  (c)  by  the  catheter.  _ 

(a)  Valsalva's  method  consists  in  making  forcible  expiration  with 
the  nose  and  mouth  closed.  .  ,  . 

(b)  Politzer's  method.— Birect  the  patient  to  take  a  mouthful  of 
water  ;  insert  the  end  of  the  india-rubber  tube  into  one  nostril, 
carefully  close  the  unoccupied  portions  of  this  and  the  other  nostril 
with  the  index  finger  and  thumb ;  tell  the  patient  to  swallow,  and 
sharply  compress  the  bag  (Fig.  305).  In  small  children  the 
tympanum  can  be  inflated  without  their  drinking  water.  Some 


Fig.  305. — Politzer's  insufflator. 

patients  find  a  difficulty  in  swallowing  readily  when  told  to  do  so  ; 
such  persons  should  be  made  to  say  some  guttural  word  such  as 
"  Huck,"  or  to  distend  their  cheeks  with  air. 

(c)  To  pass  the  Eustachian  catheter  (Fig.  306),  hold  the  instrument 
lightly  between  the  forefinger  and  thumb  and  pass  it  quickly  along 
the  floor  of  the  nose,  keeping  the  point  of  the  instrument  down- 
wards till  it  reaches  the  back  of  the  pharynx;  next  draw  it  forward 
about  three-quarters  of  an  inch,  gently  rotating  outwards  at  the 
same  time,  till  the  point  is  felt  to  ride  over  the  posterior  lip  of  the 
Eustachian  orifice,  and  further  rotating  it  till  the  ring  of  the 
catheter  is  in  a  line  with  the  outer  canthus  of  the  eye,  push  the 


Fig.  306. — Eustachian  catheter. 


instrument  slowly  onwards,  when  the  point  will  enter  the  Eustachian 
orifice.  Another  method  of  reaching  the  orifice  of  the  tube  is  to 
draw  the  instrument  forward  over  the  back  of  the  soft  palate  till 
the  point  begins  to  ride  over  the  posterior  border  of  the  hard  palate, 
then  turn  it  upwards  and  outwards  as  before.  These  are  the  two 
best  methods.  If  .the  mucous  membrane  of  the  nose  be  very 
irritable,  first  paint  the  inferior  meatus  with  a  10  per  cent,  solution 
of  cocain  or  eucain.  Occasionally  owing  to  post-nasal  thickening, 
deformity  of  the  septum  or  enhirgement  of  the  inferior  turbinate  bone, 
the  catheter  either  cannot  be  passed,  or  else  when  passed  cannot  be 
turned.  In  such  cases  give  the  catheter  a  greater  curve,  and 
attempt  to  reach  the  tube  through  the  other  nostril.     When  air 
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enters  the  tympanum  freely,  it  is  heard  distinctly  to  impinge  on 
the  tympanic  membrane.  If  the  Eustachian  tube  be  narrowed,  the 
air  is  heard  to  impinge  but  feebly,  or  not  at  all,  on  the  membrane. 
If  fltdd  be  present,  either  in  the  tube  or  in  the  tympanum,  a 
bubbling  or  gurgling  sound  is  heard.  If  the  tympanic  membrane 
be  perforated,  the  air  is  heard  to  whistle  through  the  perforation. 
To  hear  these  sounds  in  the  tympanum  it  is  necessary  while 
inflating  to  use  the  diagnostic  tube,  which  is  nothing  more  than  a 
piece  of  india-rubberTubmg'l'B"  inches  long,  one  end  of  which  is 
inserted  into  the  patient's,  and  the  other  into  the  surgeon's,  ear. 

Having  so  far  examined  the  condition  of  the  external  and  middle 
ear,  the  next  step  is  to  estimate  the  acuteness  of  hearing  by  means 
of  the  tuning  fork,  watch,  and  voice.  If  a  vibrating  tuning-fork  be 
applied  to  the  vertex  of  the  head  in  the  middle  line  the  sound  is  heard 
equally  in  both  ears.  In  this  case  the  sound  is  conducted  directly  to 
the  labyrinth  by  the  cranial  bones.  If  now  one  meatus  be  closed  by 
the  finger,  the  sound  is  heard  with  greater  intensity  in  that  ear.  The 
explanation  offered  of  this  phenomenon  is  that  many  of  the  waves  of 
sound  prevented  from  escaping  through  the  tympanum  and  meatus, 
are  thrown  back  and  intensified.  If  then,  a  patient  who  is  deaf  with 
one  ear,  hears  the  tuning-fork  better  with  the  affected  ear,  it  may  be 
assumed  that  the  lesion  is  in  the  sound-conducting  apparatus ;  while 
if  he  hears  better  with  the  perfect  ear,  some  affection  of  the  laby- 
rinth or  auditory  nerve  may  be  suspected.  For  estimating  the 
degree  of  labyrinthine  deafness,  place  the  vibrating  fork  on  the 
mastoid  process  of  the  affected  ear,  and  when  it  has  ceased  to  be 
heard  by  the  patient,  note  the  number  of  seconds  during  which  it 
can  still  be  heard  when  transferred  to  the  examiner's  mastoid.  A 
further  test,  very  useful  when  both  ears  are  affected,  is  called  Rinne 
test.  As  aerial  conduction  is  more  acute  than  bone  conduction  in 
normal  hearing,  if  the  vibrating  fork  after  it  has  ceased  to  be  heard 
on  the  patient's  mastoid  cannot  be  heard  when  held  close  to  his 
meatus,  the  inference  is  that  the  deafness  is  due  to  an  afi'ection  of 
the  middle  ear.  To  complete  the  examination  of  a  patient,  test 
his  hearing  by  means  of  the  watch  and  voice,  and  finally  examine 
the  naso-pharynx  to  ascertain  whether  an  unhealthy  condition  of 
these  parts  may  be  the  exciting  cause  of  the  ear-mischief. 

I.  Diseases  of  the  external  ear : — Eczema  may  be  acute  or 
chronic ;  pi-imary,  or  secondary  to  eczema  of  the  head.  In  the 
acute  form  there  is  great  redness  and  swelling  of  the  auricle ; 
it  is  hot,  tense,  and  tender,  and  later  a  crop  of  vesicles  appear 
which  exude  a  serous  fluid  soon  drying  into  crusts ;  these,  when 
they  fall  off',  leave  a  raw  surface.  Acute  eczema  rarely  invades 
the  meatus.  The  chronic  variety  may  attack  the  whole  auricle ; 
more  frequently  it  is  limited  to  some  part  of  it.  There  is 
little  or  no  redness,  the  surface  is  dry  and  scurfy,  and  fissured 
in  places,  and  the  disease  generally  spi'eads  into  the  meatus,  and 
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sometimes  even  to  the  drum-niembraue.  In  such  cases  tliere  is  more 
or  less  deafness,  accompanied,  it  may  be,  by  tinnitus,  and  a  stuffy 
feeling  in  the  ear.  Treatment. — In  the  acute  stage  apply  lead  and 
opium  lotion,  or  powdered  zinc  and  starch  in  equal  parts ;  later, 
useful  applications  are  linimentum  calcis,  or  ung.  hydra rg.  sub- 
chlor.  {%].  ad  sj.).  If  the  parts  continue  red  and  swollen,  paint 
them  with  argenti  nitratis  (5ss.  ad  aq.  fsj.),  and  then  apply 
powdered  boracic  acid,  or  ung.  hydrarg.  oxidi.  rub.  (gr.  ij,  ad  5j.), 
or  glycerinum  boracis.  Applications  to  the  meatus  must  be  made 
with  a  small  brush  ;  the  parts  should  be  washed  with  oatmeal  instead 
of  soap.    Constitutional  treatment  must  not  be  neglected. 

Hsematoma  auris  may  occur  spontaneously  or  as  the  result  of 
an  injury  as  in  boxing  or  a  kick  at  football,  and  is  not  uncommon 
among  the  insane.  It  consists  of  an  eflfusion  of  blood  between  the 
cartilage  and  perichondrium  on  the  anterior  surface  of  the  auricle. 
It  occurs  as  a  hard  and  rarely  fluctuating  swelling,  varying  greatly 
in  size.  The  skin  over  it  is  of  a  more  or  less  livid  hue,  but  occa- 
sionally is  hardly  discoloured.  There  is  a  feeling  of  warmth  or 
tingling,  but  rarely  of  pain.  After  a  time  it  gradually  becomes 
smaller  and  may  entirely  disappear.  Sometimes  it  forms  a  cyst  or 
suppurates.  In  the  end  the  auricle  is  left  more  or  less  deformed. 
Treatment. — At  first  the  application  of  ice  or  cooling  lotions ;  some 
recommend  tapping  it  and  injecting  iodine ;  others  laying  it  open 
and  dressing  it  with  a  weak  solution  of  carbolic  or  boracic  acid.  Of 
course,  if  it  suppurates,  it  must  be  opened  freely.  A  puckering  of 
the  ear  then  results. 

Malformation  of  the  auricle  is  due  to  arrest  of  development 
of  the  hyomandibular  arch  including  Meckel's  cartilage.  The 
auricle  retains  the  form  existing  in  the  early  fcetus,  the  external  and 
middle  ear  are  usually  ill-developed  and  communicate  with  the 
pharynx  by  a  mere  sinus  representing  the  Eustachian  tube,  whilst  the 
vertical  and  horizontal  rami  of  the  jaw  present  a  flattened  aspect. 

Outstanding  ears. — The  auricles  may  be  thin  and  project  out  at 
right  angles  to  the  head,  or  even  be  doubled  over  at  the  tip  like  a 
dog's  ear.  Treatment. — An  elliptical  piece  of  skin  may  be  taken 
out  from  the  back  of  the  auricle  so  as  to  allow  of  its  being  fixed 
back  in  proper  position. 

Sebaceous  cysts  are  not  uncommon. 

A  pendulous  lobule  and  even  a  fibrous  mass  may  result  from 
wearing  irritating  earrings. 

Both  rodent  ulcer  and  epithelioma  may  destroy  the  auricle 
in  old  men,  and  require  an  early  excision. 

II.  Diseases  of  the  meatus : — DiflPuse  inflammation  may  be 
caused  by  injury,  irritants  (such  as  scratching  the  meatus  with  the 
end  of  a  penholder  when  the  ear  is  itching),  or  sea-bathing.  It  may 
also  be  an  extension  from  inflammation  involving  the  pinna,  as,  for 
example,  in  erysipelas  or  acute  eczema  of  the  scalp.    There  is  redness 
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and  swelling  of  the  skin  lining  the  meatus,  a  sense  of  fulness,  and 
throbbing  and  occasional  tinnitus,  followed  by  serous  or  semipurulent 
secretion.  After  a  time  the  epithelial  lining  becomes  whitish  and 
sodden,  and,  on  syringing,  comes  away  in  flakes,  or  even  as  a  cast  of 
the  meatus,  leaving  the  surface  beneath  red,  and  frequently  obliterat- 
ing the  demarcation  between  the  meatus  and  tympanic  membrane. 
Rarely  the  tympanic  membrane  may  be  perforated.  There  is  pain, 
increased  by  movements  of  the  jaw  or  pressure  on  the  auricle,  itching 
and  a  feeling  of  heat  in  the  ears,  and  sometimes  fever.  Treatment. — 
In  the  early  stages  cold  compresses,  and  a  leech  or  two  to  the 
tragus  ;  and  constitutional  treatment.  As  soon  as  secretion  is  estab- 
lished, instil  a  warm  solution  of  boracic  acid,  and  later  equal  parts 
of  alcohol  and  water,  or  blow  in  powdered  boracic  acid.  If  the  dis- 
charge prove  obstinate,  the  surface  may  be  painted  with  a  solution 
of  nitrate  of  silver  (5ss.  ad  f^j.),  or  liquor  plumbi  subacetatis,  or 
ung.  hydrarg.  subchlor. 

Furuncles. — Small  boils  frequently  occur  in  the  meatus  in  gouty, 
angemic,  and  diabetic  patients ;  also  in  those  exposed  to  insanitary 
conditions  or  whose  nervous  system  has  been  greatly  taxed.  The 
most  frequent  situation  is  just  inside  the  meatus  on  the  anterior  or 
posterior  superior  wall,  but  the  furuncle  may  be  situated  in  any 
part  of  the  canal.    The  further  from  the  external  orifice  it  is 
situated,  the  greater  the  pain.    The  attack  begins  with  pain,  often 
of  the  greatest  intensity,  radiating  over  the  side  of  the  head  and 
increased  by  movements  of  the  jaw  or  the  slightest  pressure  on  the 
auricle.    There  may  be  deafness  as  the  result  of  closure  of  the 
meatus,  not  otherwise.    Examination  may  show  little  or  no  redness, 
but  one  or  more  swellings,  sometimes  almost  closing  the  meatus. 
These  are  exquisitely  tender  when  touched.    As  soon  as  the  abscess 
bursts  the  pain  subsides,  but  very  often  one  abscess  after  another 
forms,  till  the  patient's  life  becomes  a  burden  to  him  through  pain 
and  sleeplessness.    Occasionally  the  abscess  penetrates  the  deeper 
tissues,  and,  if  situated  posteriorly,  forms  an  abscess  over  the 
mastoid  which  may  simulate  acute  sub-periosteal  abscess  due  to 
acute   mastoiditis;   if   situated   anteriorly,  it   may  spread  into 
the  parotid  gland.    Treatment. — Apply  hot  fomentations,  a  leech 
or  two  to  the  tragus,  and  instil  a  concentrated  solution  of  boracic 
acid  in  alcohol.    Often  a  plug  of  cotton-wool  soaked  in  glycerine 
and  laudanum,  or  laudanum,  tincture  of  belladonna,  and  cocain 
equal  parts,  and  gently  inserted  into  the  meatus  by  the  aural 
forceps  (Fig.  307),  or  Gruber's  medicated  gelatine  bougies,  will 
give  rehef.     When  the  abscess  is  fully  formed,  incise  it,  but 
not  before,  as  early  incision  is  excessively  painful  and  gives  but 
temporary  relief.    The  general  health  should  be  attended  to,  and 
full  doses  of  opium  given  to  procure  sleep.    Von  Troltscli  recom- 
mends arsenic  to  prevent  the  recurrence  of  furuncles,  or  sulphide  of 
calcium  may  be  given. 
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Impaction  of  cerumen  or  wax  may  be  caused  by  changes  in 
the  configuration  of  tlie  meatus,  cleaning  tlie  ears  with  the  end  of  a 
towel  or  ear-pick,  the  presence  of  a  foreign  body  (such  as  a  piece  of 
cotton-wool  inserted  into  the  meatus  and  forgotten),  and  by  altera- 
tion in  the  character  of  the  secretion  so  that  it  is  not  easily  removed 
by  movement  of  the  jaw,  etc.  The  chief  symptom  is  partial  or  com- 
plete deafness,  generally  coming  on  suddenly.  There  may  be 
tinnitus  or  even  giddiness,  sometimes  persistent  cough,  rarely  pam. 
Sometimes  the  impaction  of  cerumen  is  really  due  to  a  peculiar 
laminated  desquamation  of  the  skin  of  the  meatus,  called  keratosis 
obturans,  which  becomes  mixed  with  wax,  and  thus  forms  a  plug. 

Treatment.  If  the  wax  be  not  very  hard  it  can  be  at  once  removed 

by  syringing  with  warm  water,  the  auricle  being  pulled  backwards 
and  upwards,  and  the  nozzle  of  the  syringe  directed  along  the  upper 
and  posterior  wall.  If  any  difficulty  be  experienced  in  removing 
the  wax  owing  to  its  hardness,  it  may  be  first  softened  by  dropping 
into  the  ear  for  a  few  nights  a  warm  solution  of  bicarbonate  of  soda 
(gr.  x.  ad  f5j.).    After  removal  gently  dry  the  meatus  with  a  cone 


Fig.  307.— Aural  forceps. 

of  absorbent  wool,  and  let  the  patient  keep  a  piece  in  the  meatus 
for  a  few  hours. 

Otomycosis  is  a  chronic  inflammation  of  the  external  auditory 
meatus  due  to  the  presence  of  a  vegetable  fungus.  It  is  much 
more  common  in  India  than  in  this  country.  The  chief  varieties 
are  Aspergillus  niger,  Jlavescens,  and  fumigatus.  The  symptoms  are 
a  sense  of  fulness,  tinnitus  and  occasional  vertigo,  more  or  less 
itching,  and  occasionally  pain.  On  examination  there  is  seen  a 
slight  serous  discharge,  and  the  meatus  is  more  or  less  filled  with 
masses  of  desquamating  epithelium,  which  on  removal  resemble 
pieces  of  damp  blotting-paper  covered  with  black  or  dark  yellow 
spots,  while  the  dermis  beneath  is  seen  to  be  reddened  and  occasion- 
ally bleeding.  Microscopical  examination  of  the  flakes  at  once  reveals 
the  parasitic  nature  of  the  disease. 

The  treatment  consists  in  frequently  syringing  with  a  warm 
solution  of  percliloride  of  mercury  (1  in  1,000),  or  chlorinated  lime 
(gr.  ij.  ad  fjj.),  or  hyposulphite  of  soda  (gr.  iv.  ad  f^j.),  and,  when 
the  meatus  is  thoroughly  freed  from  the  flakes,  instilling  alcohol. 

Aural  exostoses  may  roughly  be  divided  into  the  spongy  and 
the  ivory. 

(a)  The  Spongy  are  single  and  generally  pedunculated,  are  most 
commonly  found  at  the  junction  of  the  cartilaginous  and  bony 
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meatus,  are  rapid  in  growth,  follow  suppuration  of  the  middle  ear, 
and  are  frequently  the  result  of  ossification  of  granulations.  Treat- 
ment.— They  can  generally  be  removed  by  seizing  them  with  a  pair 
of  forceps  and  breaking  them  off. 

{b)  The  Ivory  exostoses  or  rather  hyperostoses  may  be  single,  but 
are  more  often  multiple.  They  vary  from  ridge-like  elevations  to 
rounded  tumours  with  broad  bases ;  they  are  found  near  the  orifice 
of  the  meatus,  more  or  less  blocking  up  the  canal,  and  grow  slowly. 
Syphilis,  gout,  irritation  of  the  meatus,  and  sea-bathing  are  said  to 
be  the  exciting  causes.  Diagnosis. — At  first  sight  an  exostosis  may 
be  mistaken  for  a  polypus,  but  it  can  easily  be  distinguished  by  its 
colour  and  hardness,  its  rounded  and  polished  surface,  and,  in  the 
case  of  an  ivory  one,  by  its  extreme  sensitiveness  to  touch.  In  addi- 
tion it  is  not  moist,  while  a  polypus  is.  Treatment. — They  should 
not  be  interfered  with  unless  they  cause  deafness  by  completely 
closing  the  meatus,  except  in  those  rare  cases  where  they  are  asso- 
ciated with  discharge.  In  such  cases,  as  they  greatly  lessen  the 
lumen  of  the  canal  they  should  be  removed  to  avoid  the  risk  of 
pent-up  discharge.  When  their  removal  is  necessary,  this  can  be  done 
through  the  meatus  by  means  of  a  chisel  and  hammer,  or  the  dental 
drill.  Often  the  best  method  of  removal  is  to  turn  the  auricle 
forward  by  a  curved  incision,  so  as  to  reach  the  bony  meatus  from 
behind. 

Earache  may  be  occasioned  by  disease  of  the  outer  ear,  wax,  a 
foreign  body,  boil  or  catarrh  ;  by  disease  of  the  middle  ear ;  by 
disease  of  the  nose,  such  as  nasal  obstruction ;  by  pharyngeal 
affections,  such  as  inflammation  of  the  tonsil,  malignant  disease  in 
the  distribution  of  the  glosso-pharyngeal  nerve  ;  by  carious  teeth, 
and  by  general  causes,  such  as  ansemia.  Treatment. — It  may  be 
temporarily  relieved  by  dropping  in  hot  water,  almond  oil,  opium 
tincture,  a  10  or  20  per  cent,  solution  of  the  glycerine  of  carbolic 
acid,  or  a  20  per  cent,  solution  of  cocain,  or  by  applying  ether 
vapour,  or  hot  belladonna  or  poppyhead  fomentations.  But  the 
cause  of  the  earache  should  be  made  out  as  soon  as  possible. 

III.  Diseases  of  the  middle  ear. — Acute  catarrh  is  caused 
by  sudden  fluctuations  in  temperature,  by  the  entrance  of  water  into 
the  meatus  while  bathing,  and  by  the  extension  of  acute  or  chronic 
nasopharyngeal  catarrh,  however  produced,  through  the  Eustachian 
tube,  to  the  tympanum.  The  exanthemata  and  influenza  are  the 
commonest  exciting  causes.  It  is  more  common  in  children  than  in 
adults.  Generally  one  ear  only  is  afi'ected,  but  both  may  be,  either 
simultaneously  or  one  after  the  other. 

Symptoms. — The  attack  begins  with  a  feeling  of  heat,  fulness,  and 
pressure  in  the  ear.  This  is  followed  by  pain,  which  varies  from  a 
dull  aching  to  severe  throbbing  or  stabbing.  This  pain  is  not  always 
confined  to  the  ear,  but  may  radiate  upwai'ds  to  the  vertex  and 
downwards  as  far  as  the  shoulder  ;  it  is  rarely  as  severe  in  adults  as 
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in  children,  and  is  often  intermittent.  Swallowing  and  blownig  tlie 
nose  increase  the  pain  ;  it  is  not  increased  by  pressure  on  the  puma, 
but  usually  is  by  pressure  in  the  angle  between  the  jaw  and  mastoid 
process.  Sometimes  there  is  tinnitus  or  distinct  pulsation  ni  the 
ear  •  bubbling  and  cracking  sounds  are  also  heard  by  the  patient  on 
blowing  the  nose.  There  is  not  much  fever  except  in  young  children, 
but  with  them  there  is  sometimes  great  nervous  disturbance,  such 
as  delirium  or  even  convulsions.  At  first  the  deafness  is  slight,  and 
may  not  pass  beyond  a  feeling  of  the  ear  being  "  stuffed  with  cotton 
wool."  In  the  majority  of  cases,  however,  the  deafness  soon  becomes 
marked  owing  to  effusion  into  the  tympanic  cavity. 

When  in  rare  cases  the  congestion  invades  the  labyrinth,  the 
deafness  may  be  very  great,  and  may  be  accompanied  by  giddiness. 
The  appearance  of  the  meatus  and  membrane  varies  with  the  intensity 
of  the  inflammation.  Usually  the  skin  of  the  cartilaginous  meatus  is 
normal,  rarely  (and  only  in  children)  is  it  slightly  swollen  and  con- 
gested, but  that  of  the  osseous  part  is  generally  congested  on  its 
postero-superior  wall  close  to  the  membrane.  This  latter  shows  at 
first  but  little  change  beyond  a  slight  loss  of  lustre  and  the  presence 
of  a  fine  streak  of  red  along  the  posterior  edge  of  the  malleus  handle. 
In  severer  cases  the  congestion  spreads  over  the  postero-superior 
segment,  while  the  rest  of  the  membrane  remains  grey.  In  the 
severest  cases  the  congestion  spreads  over  the  entire  membrane,  which 
becomes  scarlet  or  livid  in  hue,  and  the  outline  of  the  malleus  handle 
is  lost.  Vesicles  and  even  small  abscesses  may  form  on  its  surface. 
In  cases  of  rapid  exudation  the  epidermis  often  becomes  cracked,  and 
the  reddish-grey  surface  is  divided  into  irregular  patches  by  numerous 
dark  fissures.  Later  the  epidermis  becomes  loosened,  and  is  shed  in 
white  flakes,  and  when  effusion  into  the  tympanic  cavity  is  great, 
the  upper  part  of  the  membrana  bulges. 

The  Eustachian  tube  is  closed  by  tumefaction  of  its  mucous  lining. 
On  listening  with  the  auscultation  tube  while  "  inflation  "  of  the 
tympanum  is  performed,  bubbUng  and  gurgling  sounds  are  heard 
more  or  less  distinctly,  according  to  the  viscidity  of  the  effusion. 

The  coiorse  and  duration  depends  on  the  severity  of  the  attack,  its 
cause,  and  the  general  condition  of  the  patient.  For  example,  it  is 
more  intense  after  scarlet  fever  than  after  a  severe  cold,  and 
recovery  is  more  tedious.  In  mild  cases  resolution  begins  after  four 
or  five  days  and  proceeds  without  interruption.  In  severer  cases 
not  only  is  resolution  longer  delayed,  but  there  are  frequent 
fluctuations  in  the  symptoms.  In  most  cases  the  pain  reaches 
its  climax  in  from  forty-eight  to  seventy-two  hours.  The  deafness 
varies  till  resolution  is  well  established.  If  the  eftusion  becomes 
very  great,  the  membrana  is  ruptured,  and  a  thin,  glairy,  colour- 
less or  pale  straw-coloured  fluid  escapes  from  the  tympanic  cavity. 
On  being  relieved  of  the  great  tension,  the  ruptured  edges  of  the 
membrana  soon  unite. 
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As  the  inflammation  subsides,  the  membrana  gradually  recovers  its 
normal  appearance,  but  sometimes  diffuse  opacities,  calcareous  spots, 
or  circumscribed  atrophies  remain,  especially  after  several  attacks  of 
catarrh.  Acute  catarrh  often  runs  an  irregular  and  protracted  course, 
if  it  occurs  during  an  attack  of  one  of  the  exanthemata. 

After  recovery  a  tendency  to  relapse  remains  for  some  time,  the 
tendency  being  greater  the  younger  the  patient.  Although  satis- 
factory recovery  is  the  rule,  acute  catarrh,  especially  if  neglected, 
may  lapse  into  chronic  catarrh,  especially  if  the  patient  is  no  longer 
young,  is  out  of  health,  or  has  a  gouty  or  rheumatic  diathesis,  also 
when  the  exciting  cause  is  influenza. 

Diagnosis. — Acute  catarrh  can  only  be  confounded  with  acute 
myringitis.  In  acute  myringitis,  the  infection  of  the  membrana  is 
more  superficial,  the  hearing  is  practically  unimpaired,  and  inflation 
of  the  tympanum,  however  gently  performed,  causes  pain  instead  of 
a  feeling  of  relief.  When,  as  sometimes  happens,  no  examination  of 
the  ear '  is  made,  acute  catarrh  may  easily  be  overlooked  in  young 
children.  The  pain  is  regarded  as  due  to  teething,  and,  in  severe 
attacks,  the  screaming  and  delirium  lead  to  a  diagnosis  of  meningitis. 
The  attack  being  usually  limited  to  one  ear,  the  impaired  hearing  is 
not  easily  detected,  and  passes  unnoticed. 

Treatment. — Except  in  the  mildest  attacks,  it  is  wiser  to  confine 
the  patient  to  the  house,  and  to  give  an  aperient.  If  there  is  much 
pain,  one  or  two  leeches  should  be  applied  to  the  tragus ;  when  the 
pain  is  less,  a  teaspoonful  of  equal  parts  of  olive  oil  and  chloroform 
well  shaken  should  be  sprinkled  on  a  large  piece  of  cotton  wool  and 
tied  over  the  ear.  Linseed  meal  poultices  and  dropping  oil  into  the 
ear  are  to  be  avoided.  If  only  a  sense  of  fulness  is  complained  of,  hot 
fomentations  may  be  applied.  ■  Only  when  there  is  marked  bulging 
of  the  membrana  should  it  be  incised,  and  this  should  be  done  with 
careful  antiseptic  precautions.  After  the  acute  symptoms  have  sub- 
sided, should  the  deafness  remahi,  or  the  hearing  fluctuate  to  any  great 
extent,  the  tympanum  may  be  gently  inflated,  daily  at  first  and  with 
diminishing  frequency  as  hearing  improves.  Inflation  is  not  however 
to  be  done  while  there  is  m\ich  muco-purulent  discharge  from  the 
nose.  If  the  hearing  tends  steadily  to  improve,  however  slowly, 
inflation  is  unnecessary.  As  there  is  almost  certain  to  be  some  naso- 
pharyngeal catarrh,  this  should  be  attended  to.  (See  Diseases  of  the 
Nose.) 

Acute  purtdent  catarrh. — The  objective  signs  and  symptoms  of 
this  disease  are  identical  with  those  of  non-purulent  catarrh  up  to  a 
certain  point,  and,  except  that  the  symptoms  from  the  first  are  more 
severe,  it  is  not  possible,  at  the  commencement  of  an  attack,  to  do 
more  than  suspect  that  the  inflammation  will  end  in  suppuration. 
I^xcept  in  tuberculous  cases,  the  pain  is  more  severe,  the  vascularity 
of  the  membrana  is  greater,  and  the  bulging  of  the  superior  segment 
more  marked. 
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When  rapture  takes  place,  all  doubt  is  removed,  as  the  discharge, 
although  perhaps  thin  and  sanious  at  first,  quickly  becomes  muco- 
purulent. What  at  first  is  only  a  rupture  of  the  membrana  quickly 
becomes  a  well-defined  perforation,  and  if  the  attack  is  secondary 
to  scarlet  fever  or  measles  a  considerable  portion  of  the  membrana 
may  be  destroyed  in  a  very  short  time.  The  perforation  may  be  in 
any  part  of  the  membrana  propria  or  in  Shrapnell's  membrane. 

Treatment.— to  the  time  of  the  appearance  of  discharge  the 
treatment  is  the  same  as  for  acute  non-purulent  catarrh.  As  soon  as 
discharge  occurs  the  ear  must  be  syringed  with  warm  antiseptic 
lotion,  such  as  boracic  acid,  glycothymoline  or  peroxide  of  hydrogen, 
two  or  three  times  a  day,  according  to  the  profuseuess  of  the  dis- 
charge. As  the  inflammation  subsides,  and  the  discharge  becomes 
thinner  and  more  purulent,  the  ear  should  be  syringed  with  biuio- 
dide  of  mercury  or  carbolic  acid  once  a  day,  and  after  drying  the 
meatus  powdered  boracic  acid  may  be  insufflated. 

Sometimes  the  discharge  persists,  notwithstanding  the  greatest 
care  and  attention.  In  many  such  cases  the  reason  is  that  the 
perforation,  although  large  enough  to  allow  the  discharge  to  escape, 
is  not  large  enough  to  allow  the  lotion  to  enter  the  tympanic 
cavity.  The  nmcous  lining  of  the  cavity  may  also  be  so  swollen 
that,  under  pressure  from  within,  it  is  slightly  protruded  through 
the  perforation,  looking  like  a  small  granulation. 

In  these  cases,  a  good  result  may  be  obtained  by  freely  enlarging 
the  perforation  and,  if  the  mucous  membrane  is  protruding,  touching 
it  lightly  with  chromic  acid. 

In  yet  other  cases,  however  thoroughly  and  frequently  the  dis- 
charge is  removed  by  syringing  and  drying,  fresh  discharge  quickly 
re-collects  in  the  meatus.  When  this  is  so,  careful  inspection  will 
often  reveal  a  sagging  of  the  postero-superior  part  of  the  meatus, 
close  to  the  membrana,  or,  it  may  be,  of  the  whole  superior  meatal 
wall.  Firm  pressure  on  the  mastoid  will  also  elicit  some  tenderness, 
and  on  many  days  probably  the  evening  temperature  will  be  higher 
than  normal,  even  when  the  discharge  has  persisted  for  several 
weeks.  When  these  conditions  exist,  it  is  practically  certain  that 
the  mastoid  is  involved,  and  only  by  opening  it,  exposing  the 
mastoid  antrum,  and  removing  all  granulations  and  broken-down 
tissue  from  the  mastoid  cells,  will  a  cure  be  efl^ected.  In  such  cases 
the  tympanum  must  not  be  disturbed,  nor  must  the  outer  wall  of 
the  aditus  be  removed.  Free  drainage  through  the  mastoid  antrum 
is  all  that  is  aimed  at  or  is  necessary. 

Chronic  purulent  catarrh  (popularly  called  otorrhoca)  is  the 
sequel  to  acute  suppuration  of  the  tympanum.  As  it  is  more 
common  after  the  exanthemata,  especially  scarlet  fever  and  measles, 
than  after  ordinary  naso])haryngeal  catarrh,  it  is  more  frequently 
seen  in  early  life.  Even  when  occurring  in  adults,  it  is  often  found 
to  date  from  childhood,  and  after,  it  may  be,  years  of  quiescence, 


688 


DISEASES  OF  REGIONS. 


has  been  again  started  by  some  slight  cause,  as,  for  example,  the 
entrance  of  cold  water  into  the  ear.  In  many  instances  the  dis- 
charge has  never  quite  ceased,  but  has  been  too  slight  to  escape 
from  the  meatus,  and  has  not  therefore  been  suspected.  In  such 
cases  it  partly  dries,  becomes  mixed  with  epithelial  debris,  and  forms 
small  evil-smelling  masses  deep  in  the  meatus  or  tympanic  cavity, 
or  it  may  be  partly  absorbed  from  time  to  time,  giving  rise  to  the  slight 
malaise  so  often  observed  in  patients  thus  afflicted.  The  appearance 
of  the  membrana  varies  greatly  :  there  is  always  some  loss,  varying 
from  a  perforation  no  larger  than  a  pin's  head  to  its  entire  destruc- 
tion ;  it  is  generally  thickened  and  whitish,  if  there  is  much 
discharge,  owing  to  the  presence  of  sodden  epithelium,  and  if  this 
is  removed  it  is  reddish  in  hue  ;  sometimes  it  shows  cicatrices,  the 
result  of  partial  attempts  at  healing ;  or  there  may  be  chalky 
deposits  ;  again,  a  small  part  of  the  upper  segment,  containing  the 
remains  of  the  handle  of  the  malleus,  is  all  that  persists.  If  the 
perforation  is  a  large  one,  the  mucous  lining  of  the  tympanic  cavity 
can  be  easily  seen.  Often  this  is  pink  in  hue,  at  other  times 
thickened,  velvety,  and  red,  or  covered  with  a  greyish,  sloughy- 
looking  discharge.  Occasionally  the  whole  mucous  membrane  is 
converted  into  large  polypoid  masses.  In  some  cases  the  cavity  is 
filled  with  masses  of  epithelial  scales,  probably  the  indication  of  a 
cholesteatoma  more  deeply  seated.  It  is  not  possible  always  to 
px'ocure  a  complete  view  of  the  membrana,  owing  to  narrowing  of 
the  meatus  by  subdermic  thickening,  or  the  presence  of  a  polypus. 
When  small,  a  perforation  may  not  be  seen,  if  situated  anteriorly, 
owing  to  a  slight  natural  bulging  of  the  anterior  meatal  wall.  The 
diagnostic  tube  or,  if  there  is  discharge,  the  presence  of  mucus  in 
the  water  when  the  ear  is  syringed  will  readily  remove  all  doubt. 
The  deafness  varies  greatly,  and  is  independent  of  the  size  of  the 
perforation.  There  is  rarely  tinnitus,  but  giddiness  is  far  from 
uncommon.  It  is  in  cases  of  chronic  suppuration  that  complications 
are  specially  liable  to  occur.  These  will  be  considered  later.  As 
to  diagnosis,  if  the  discharge  is  due  to  chronic  dermatitis,  it  is 
purulent,  not  mMCf)-purulent,  and  pus  is  soluble  in  water ;  mucus  is 
not. 

Prognosis. — Permanent,  spontaneous  cessation  of  discharge  in 
chronic  purulent  catarrh  rarely  occurs.  Hence  the  danger  of  iutra- 
crafiial  complications  is  constant,  and  that  danger  should  always 
be  pointed  out  to  the  patient.  By  careful  treatment  a  certain 
proportion  of  cases  can  be  cured  by  means,  short  of  radical. 

Treatment. — The  first  essential  is  scrupulous  cleanliness.  The  ear 
is  to  be  syringed  with  some  warm  antiseptic  lotion  two  or  three 
times  a  day,  such  as  carbolic  acid  (1 — 40),  biuiodide  or  percliloride 
of  mercury  (1 — 4,000),  formalin  (^to  1  per  cent.),  lysol  (4  per 
cent.),  chinosol(15  grains  to  pint),  or  peroxide  of  hydrogen  (20  vohimes 
mixed  with  an  equal  quantity  of  hot  water).    Should  there  be  any 
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inspissated  crusts  or  epithelial  debris,  warm  bicarbonate  of  soda  lotion 
(gr.  X.  ad  aq.  5].)  should  be  instilled  at  night,  and  the  ear  syringed 
next  morning  with  warm  boiled  water,  for  a  few  days  until  they  are 
entirely  removed.    After  syringing,  the  meatus  should  be  gently 
dried,  and  powdered  boracic  acid  blown  in.    If  this  treatment  is  not 
successful,  spiritus  vini  rect.  may  be  instilled  after  syringing  witli 
warm  boiled  water.    If  the  meatus  is  irritable,  it  is  sometimes 
necessary  to  dilute  the  spirits  of  wine  first,  gradually  increasing  the 
strength  as  the  meatus  becomes  more  tolerant.    When  the  loss  of 
membrana  is  extensive,  the  meatus  fairly  large,  and  the  amount  of 
discharge  not  great,  many  cases  do  well  by  gently  packing  with  a 
strip  of  iodoform  or  cyanide  gauze,  applied  with  a  small  pair  of 
blunt-poiuted  forceps,  after  syringing.    Under  some  such  form  of 
treatment  as  above  indicated,  most  cases  of  chronic  discharge  will 
cease,  provided  there  is  no  vilceration  of  the  lining  of  the  tympanic 
cavity  or  disease  of  the  subjacent  bone.    After  the  discharge  has 
ceased,  the  perforation  sometimes  closes,  sometimes  not.  Whether 
it  will  close  depends  largely  on  its  size  and  on  whether  the  edges  are 
callous  or  not.    When  small  it  can  frequently  be  closed  by  irritating 
its  edges  with  trichloracetic  acid,  but  this  caustic  must  be  applied 
sparingly  and  with  great  care.     The  chief  advantage  of  closing  a 
perforation  is  to  prevent  the  entrance  of  water  and  cold  air  to  the 
tympanic  cavity  and  thus  avoid  a  recurrence  of  the  discharge. 
Occasionally  the  discharge  persists  in  spite  of  treatment,  because  the 
perforation  is  too  small  to  allow  the  free  entrance  of  lotions.  In 
such  a  case,  the  opening  should  be  enlarged.    Where  the  membrana 
has  been  extensively  destroyed,  and  the  mucous  lining  of  the  tym- 
panic cavity  is  nmch  hypertrophied,  the  cavity  should  be  freely  touched 
with  chromic  acid  or  the  galvano-cautery,  in  addition  to  applying 
lotions,  and  if  the  discharge  still  persists,  the  cavity  may  be  freely 
curetted,  and  afterwards  packed  daily  with  strips  of  antiseptic  gauze. 
Sometimes  the  discharge  resists  treatment  because  one  of  the  ossicles 
is  carious.    When  this  is  the  case,  an  ossiculectomy  should  be  per- 
formed.   All  else  failing,  then  the  complete  mastoid  operation  must 
be  performed. 

Attic  disease  is  the  name  given  to  purulent  catarrh  of  the  upper 
and  posterior  part  of  the  tympanic  cavity,  which  is  practically  cut 
off  from  the  rest  of  the  cavity  by  the  projecting  ridge  of  the  aque- 
ductus  Fallopii,  the  upper  part  of  the  malleus  and  incus,  and  a  fold 
of  mucous  membrane  (Fig.  299,  a  and  a^).  Posteriorly  the  attic 
communicates  freely  with  the  mastoid  antrum.  Although  purulent 
catarrh  of  this  cavity  is  usually  part  of  a  general  catarrli  of  the 
tympanum,  a  very  slight  inflammatory  swelling  of  its  mucous  lining 
may  shut  it  off  completely  from  the  rest  of  the  tympanum,  and  the 
retained  matter  escapes  through  Shrapnell's  membrane.  The  dis- 
charge often  persists  after  it  has  ceased  in  the  general  tympanic 
cavity,  and,  if  long  continued,  as  it  frequently  is,  a  small  polypus 
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appears  through  the  perforation  in  Shrapnell's  membrane.  Continued 
discharge  often  leads  also  to  caries  of  the  head  of  the  malleus  or 
incus,  and  to  the  formation  of  caseous  masses  {cholesteatoma).  The 
treatment  is  the  same  as  for  purulent  catarrh  of  the  general 
tympanic  cavity.  If  the  discharge  is  obstinate,  the  cavity  may  be 
thoroughly  cleansed  by  means  of  the  intratympanic  syringe,  or  it 
may  be  advisable  to  remove  the  malleus  and  incus,  especially  if 
either  of  these  bones  be  carious.  By  so  doing  plenty  of  room  is 
afforded  for  thorough  irrigation  of  the  cavity.  If  the  inflammation 
extends  to  the  mastoid  cells  the  mastoid  antrum  must  be  opened 
and  the  attic  carefully  scraped. 

Various  complications  may  arise  in  the  course  of  chronic  purulent 
catarrh.  These  are — 1,  polypi;  2,  mastoid  disease;  3,  caries  and 
necrosis ;  4,  meningitis  and  intracranial  suppuration  ;  5,  phlebitis 
and  septictemia  ;  and  6,  haemorrhage. 

(1)  Polypi  may  grow  from  the  tympanic  membrane,  the  meatus, 
or  the  tympanic  cavity.    Those  growing  from  the  meatus  ai-e  not 


Fia.  308. — Polypus  snare. 


true  polypi ;  hxxt  for  brevity  they  will  be  all  classed  under  the  name 
of  polypi.  They  vary  much  in  size,  being  sometimes  not  larger  than 
a  mustard  seed,  at  other  times  large  enough  to  project  beyond  the 
external  orifice  of  the  meatus.  They  are  usually  bright  red  in 
colour,  but  may  be  pale  pink,  and  when  very  large  greyish-yellow. 
They  bleed  more  or  less  readily  when  touched.  The  diagnosis  is 
easily  made,  but  care  must  be  taken  not  to  mistake  a  swollen  and 
vascular  membrane  for  a  polypus.  In  case  of  doubt,  the  mobility 
of  the  latter,  when  touched  with  a  probe,  will  settle  the  point. 
Treatment. — Polypi  growing  from  the  tympanic  membrane  should 
be  destroyed  with  a  saturated  solution  of  chromic  acid  or  perchloride 
of  iron  applied  by  means  of  a  piece  of  cotton-wool  twisted  round  a 
fine  pair  of  forceps  (Fig.  307).  When  the  growth  springs  from  the 
meatus,  and  is  not  too  far  in,  it  can  easilj'  be  pinched  ofl"  with  a 
pair  of  aural  forceps ;  when  deeper  in,  it  can  be  removed  by  the 
ring-knife,  or  scraped  off  with  a  small  sharp  spoon.  Those  of 
larger  size,  especially  when  growing  from  the  tympanic  cavity,  should 
be  removed  by  the  snare  (Fig.  308).  If  the  growth  be  of  a  large  size, 
or  long  duration,  and  firm  in  structure,  it  is  most  easily  removed 
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by  seizing  it  with  a  pair  of  dressing-forceps,  and  slowly  twisting  it 
ronnd  on  its  own  axis.  Care  must  be  taken  to  fix  the  patient's  head 
in  order  to  avoid  sudden  movement  on  his  part.  However  removed, 
the  root  of  the  polypus  must  be  touched  with  a  saturated  solution 
of  chromic  acid  or  perchloride  of  iron  till  it  is  quite  destroyed.  It 
can  be  more  speedily  destroyed  by  means  of  the  galvanic  cautery, 
but  this  necessitates  the  use  of  an  ana3sthetic.  During  the  time 
occupied  in  destroying  the  root,  the  ear  must  be  syringed  twice  a 
day  with  some  warm  antiseptic  lotion,  and  alcohol  dropped  into  the 
meatus  and  retained  there  some  minutes. 

(2)  Mastoid  disease. — Not  unfrequently  inflammation  of  the 
tympanum  spreads  to  the  mastoid  cells,  especially  to  the  large 
irregular  cell  {mastoid  antrum)  situated  just  behind  and  slightly 
above  the  external  auditory  meatus.  Its  course  varies  considerably. 
In  mild  cases  the  inflammation  is  superficial,  and  resolution  soon 
takes  place,  or  if  more  chronic  there  may  be  gradual  ossification  of 
the  inflammatory  products,  and  conversion  of  the  mastoid  cells 
into  solid  bone.  More  often  there  is  suppuration,  with  more  or 
less  softening  and  breaking  down  of  the  bony  trabeculee  of  the 
cells,  and  the  formation  of  granulation  tissue.  As  the  disease 
progresses  perforation  of  the  bony  walls  occurs,  most  frequently 
on  the  surface  of  the  mastoid  process.  The  discharge,  however,  may 
travel  upwards  or  backwards,  and  may  burst  into  the  middle  or 
posterior  fossa  of  the  cranial  cavity.  If  the  discharge  escapes  on  the 
inner  side  of  the  apex  of  the  mastoid  process  into  the  digastric 
fossa,  it  burrows  down  beneath  the  deep  cervical  fascia  into  the 
neck.  When  the  abscess  makes  its  way  into  the  cranial  cavity 
there  is  considerable  danger  of  thrombosis  of  the  lateral  sinus 
with  pytemia,  or  cerebral  abscess.  The  symptoms  are  deep-seated 
tenderness  on  pressure,  and  when  the  periosteum  is  involved, 
redness  and  swelling;  the  ear  also  projects  more  or  less  unduly 
from  the  side  of  the  head,  and  there  is  generally  some  rise  of 
temperature.  If  the  abscess  is  making  its  way  to  the  surface,  there 
is  after  a  time  fluctuation.  The  febrile  disturbance  is  generally 
more  marked  when  the  inflammation  is  deep  seated  than  when  it 
is  superficial.  Sometimes,  especially  in  more  chronic  cases,  the 
symptoms  are  very  obscure,  there  being  little  indication  of  the 
mischief  beyond  deep-seated  pain,  tenderness  on  firm  pressure,  and 
some  fever.  It  is  in  such  cases  that  the  inflammation  is  apt  to 
spread  to  the  cranial  cavity. 

(3)  Caries  and  necrosis. — The  parts  of  the  temporal  bone 
most  frequently  attacked  are,  the  mastoid  process,  the  posterior  wall 
of  the  meatus,  and  the  roof  of  the  tympanic  cavity  {ie.fimen  ti/mpani). 
It  is  generally  easy  to  make  a  diagnosis,  but  when  the  deeper  parts 
are  affected  it  may  not  be  possible  to  do  so  with  certainty.  The 
points  that  will  help  the  surgeon  are,  facial  palsy,  the  persistence 
of  offensive  discharge  in  spite  of   cleanliness,  and  granulations 
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resisting  all  attempts  at  destruction.  Even  then  it  may  be  neces- 
sary to  put  the  patient  under  an  ana3sthetic,  and  carefully  examine 
with  a  probe. 

(4)  Meningitis  and  intracranial  suppuration. — Although 
meningitis  may  supervene  in  the  course  of  acute  purulent  catarrh  of 
the  middle  ear,  it  is  generally  in  the  course  of  the  chronic  disease 
that  it  arises.  Intracranial  suppiu-ation  may  occur  between  the 
dura  mater  and  the  bone — subcranial  abscess — or  in  the  cerebrum 
or  cerebellum.  Subcranial  abscess  is  generally  found  on  the  roof 
of  the  tympanum  or  on  the  posterior  surface  of  the  petrous  bone  ; 
cerebral  abscess  in  the  hinder  part  of  the  middle  temporo-sphenoidal 
lobe  ;  cerebellar  abscess  in  the  anterior  part  of  the  lateral  lobe.  For 
symptoms  and  treatment,  see  Cerebral  Abscess,  p.  669. 

(5)  Phlebitis  and  septicaemia. — Phlebitis  of  the  lateral  sinus 
may  supervene  in  the  course  of  suppuration  of  the  middle  ear, 
especially  when  there  is  caries  of  some  part  of  the  tympanic  walls. 
The  signs,  diagnosis,  and  treatment  are  given  under  Infective  Sinus 
Thrombosis,  p.  667. 

(6)  Haemorrhage. — Slight  hsemorrhage  is  not  uncommon  from 
granulations.  Severe  venous  hsemorrhage  may  come  from  a 
communication  with  the  lateral  sinus,  and  be  controlled  by  plugging 
the  meatus.  Severe  arterial  hsemorrhage  uncontrollable  by  pressure 
is  the  result  of  ulceration  spreading  from  necrosed  bone  to  the 
internal  carotid  artery  where  it  gives  off  the  carotico-tympanic  twig 
before  making  its  curve  forwards.  It  has  been  arrested  by  ligature 
of  the  common  carotid  artery  by  Spencer  and  others,  but  may  prove 
fatal  when  the  wall  of  the  artery  is  perforated. 

Treatment    of   mastoid    suppuration. — Inflammation  and 
suppuration  of  the  mastoid  cells  may  follow  either  acute  or  chronic 
purulent  catarrh  of  the  middle  ear.    Where  it  supervenes  in  the 
course  of  acute  disease,  the  treatment  has  already  been  mentioned 
under  Acute  Purulent  Catarrh  (see  p.  687).    When  it  is  a  compli- 
cation of  chronic  suppuration,  the  treatment  is  a  complete  mastoid 
operation,  sometimes  called  Stacke's  operation.    The  operation  con- 
sists in  throwing  the  mastoid  antrum,  attic,  and  tympanum  into  one 
cavity.    A  curved  incision  is  made  about  a  quarter  of  an  inch 
posterior  to  the  fold  behind  the  auricle,  which  is  drawn  forwards 
and  the  suprameatal  triangle  (Fig.  301,  M)  exposed.    The  bone 
is  removed  by  a  gouge,  or  mallet  and  chisel,  or  electric  burr, 
taking  away  the  hhider  and  upper  wall  of  the  meatus  until  the 
antrum  is  reached.    The  outer  wall  of  the  antrum  may  be  a  mere 
shell,  or  be  half  an  inch  or  so  thick,  and  composed  of  densely 
sclerosed  bone.    After  the  antrum  is  reached  the  tympanum,  attic, 
and  antrum  are  thrown  into  one  cavity  by  removal  of  the  outer  wall 
of  the  attic.     All  granulations  and  diseased  bone  are  carefully 
removed,  avoiding  the  lateral  sinus  behind,  if  this  be  healthy,  also 
the  ridge  of  vitreous  bone  enclosing  the  facial  nerve  in  the  aqueduct 
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of  F'lllopius  also  the  carotid  canal  close  to  the  commencement  of 
the  Eustachi'au  tube.  If  the  caries  involves  the  wall  of  the  aqueduct, 
areat  gentleness  must  be  used  not  to  damage  the  facial  nerve,  which 
ff  touched  causes  the  face  to  twitch.  Then  a  curved  incision  is  made 
downwards  throuo-h  the  cartilaginous  wall  of  the  meatus,  outwards 
and  upwards  tlirough  the  concha  towards  the  commencement  of  the 
helix  and  the  conchal  flap  of  skin,  from  which  the  cartilage  may  be 
dissected  off,  is  attached  to  the  under-surface  of  the  skin  flap  (see 
Fio'    310).     The  mastoid  operation  as  completed  according  to 


Fig.  309.— Photograph  of  the  under-surface  of  the  upper  half  of  the  temporal  bone 
divided  by  a  horizontal  section  running  through  the  external  and  internal  auditory 
meatus.  (From  Eudinger's  Atlas.)  20,  External  auditory  meatus.  21,  Membrana 
tympani.  22,  Promontory.  23,  Stapes  on  inner  wall  of  the  tympanum.  24,  Carotid 
canal.    25,  Vestibule.    26,  Cochlea.    27,  Internal  auditory  ipeatus. 


Mr.  Ballance's  method  leaves  a  cup-shaped  cavity  (Fig.  310),  formed 
from  the  tympanum,  attic  and  antrum,  which  after  being  curetted 
until  every  scrap  of  lining  membrane  is  removed  and  there  is  only 
bone,  is  treated  with  an  antiseptic  and  dried.  It  is  then  filled  with 
a  ribbon  of  iodoform  gauze,  the  end  of  which  is  brouglit  out  through 
the  meatus,  the  meatal  orifice  having  been  previously  enlarged  to 
admit  a  finger  by  the  turning  back  of  the  conchal  flap.  The 
cutaneous  flap  is  finally  stitched  back  accurately  into  position. 
The  gauze  is  palled  out  a  little  every  day,  and  when  it  is  all 
removed  the  bone  cavity  is  seen  (Fig,  310)  covered  with  vascular 
granulations.    The  anterior  wall  of  this  cavity  is  formed  by  the 
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epidermal  surface  of  the  conchal  flap,  and  by  dressings  applied  daily 
through  the  meatus  the  epidermis  may  spread  over  the  granulations. 
But  whenever  the  cavity  is  at  all  large,  this  process  may  be  hastened 
by  grafting.  Grafts  have  been  carried  in  through  the  widened 
meatus,  and  applied  to  the  granulations.  But  the  surer  way  is  to 
turn  forwards  again  the  cutaneous  flap,  one  to  three  weeks  after  the 
first  operation,  when  the  bone  has  become  covered  with  vascular 
granulations,  and  then  to  line  the  cavity  with  an  epidermal  graft 
(see  p.  39).  Upon  this  graft  apply  a  layer  of  thin  gold  foil,  to 
prevent  the  graft  being  detached,  or  repack  the  cavity  with  a  ribbon 
of  iodoform  gauze,  which,  as  it  is  drawn  out,  only  brings  with  it  the 


Fie.  310.— Ballanoe's  complete  ma.stoicl  operation.  (Copied,  by  kind  permission,  from 
Mr.  Ballance's  paper  in  the  "Med.  Chir.  Trans.,"  Vol.  LXXXIII.)  The  tympanum, 
attic  and  mastoid  antrum  have  been  thrown  into  a  commou  cavity,  and  a  flap  from  the 
concha  has  been  turned  back  and  fixed  to  the  skin  flap. 

dead  corneous  layers  of  the  epidermal  graft.  The  cutaneous  flap  is 
again  fixed  back  in  position,  and  heals  quite  well.  By  this  means  a 
definite  arrest  of  the  disease  is  obtained,  the  ear  being  lined  by  skin. 
Even  a  little  hearing  may  sometimes  be  regained. 

Artificial  membrane. — When  a  chronic  discharge  has  been 
stopped  by  treatment  there  often  remains  considerable  deafness.  In 
such  cases  the  hearing  may  be  greatly  improved  by  means  of  an 
artificial  mouhrane. 

Without  here  discussing  how  the  artificial  membrane  acts,  it  is 
sufficient  to  say  there  are  two  kinds,  known  as  Yearsley's  and 
Toynbee's.  1.  Yearsley's  consists  of  a  piece  of  moistened  cotton- 
wool, rolled  into  an  elongated  plug,  and  applied  with  a  pair  of 
forceps  specially  designed  for  the  purpose  (Fig.  311).    2.  Toynbee's 
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consists  (Fio-  312)  of  a  disc  of  soft  india-rubber  with  a  piece  of 
silver  wire  aUaclied  to  the  centre.  The  former  has  the  advantage  of 
being  less  irritating  to  the  ear,  and  can  be  moistened  with  medicated 
fluids  should  any  discharge  still  persist,  but  it  has  the  disadvantage 
of  being  more  difficult  to  apply.  Toynbee's  is  easily  applied,  but  it 
is  more  irritating  to  the  ear.  There  are  various  modifications  of 
Toynbee's,  the  best  being  GruUrh.  It  is  impossible  to  tell  in  any 
cxiven  case  whether  the  artificial  drum  will  succeed  ;  this  can  only 
be  ascertained  by  trial.  When  successful  the  artificial  drum  should 
only  be  worn  at  first  for  a  few  hours.    The  length  of  time  should 


Fio.  311. — Forceps  for  inserting  artificial  drum. 

gradually  be  increased  as  the  ear  becomes  accustomed  to  its 
presence.    It  should  always  be  removed  at  night. 

Chronic  non-puxulent  catarrh.— By  far  the  largest  propor- 
tion of  cases  of  deafness  met  with  are  due  to  chronic  catarrh.  So 
many  pathological  conditions  are  included  under  this  heading,  that 
it  is  impossible  in  a  limited  space  to  do  more  than  to  give  a  very 
general  outline  of  the  symptoms.  The  aflFection  may  result  from  an 
acute  attack,  but  often  is  a  chronic  affection  from  the  very  first. 
Heredity,  syphilis,  gout,  rheumatism,  and  gestation  are  predisposing, 
and  perhaps  in  some  cases  exciting,  causes.  A  large  percentage  of 
the  most  obstinate  and  incurable  cases  are  secondary  to  atrophic 


Fia.  312. — Toynbee's  artificial 
drum. 

naso-pharyngitis.  Large  doses  of  quinine,  long  continued,  may  also 
be  an  exciting  cause.  The  disease  at  first  often  progresses  so 
insidiously,  as  to  remain  unsuspected  for  some  time.  In  many 
cases,  tinnitus  is  the  first  and  perhaps  for  a  time  the  only  symptom. 
More  often,  however,  the  earliest  symptom  is  slight  difiiculty  of 
hearing  general  conversation ;  later  there  is  tinnitus,  at  first  inter- 
mittent, afterwards  persistent.  Gradually  the  deafness  increases  till 
it  becomes  marked.  This  deafness  varies  greatly  with  the  state  of 
the  weatlier  and  the  patient's  general  health.  There  is  rarely  pain, 
and  when  present,  it  is  transient,  and  never  severe.  There  is  often 
a  sense  of  tightness  in  the  head,  and  a  feeling  as  if  the  eai-s  were 
stopped  with  cotton-wool.  Sometimes  tliere  is  giddiness,  and  some 
patients  hear  perfectly  in  a  vibrating  noise,  as  for  instance  in  a 
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railway  carriage.     On  inspection,  the  meatus  is  dry  and  shining ; 
and  occasionally  it  contains  impacted  cerumen,  the  removal  of 
which,  however,  causes  no  improvement  in  hearing.    The  membrane 
varies  greatly  in  appearance.    At  times  it  is  normal,  oftener,  more 
or  less  opaque  ;  rarely  is  there  any  sign  of  congestion.    The  anterior 
segment  may  be  retracted,  the  handle  of  the  malleus  being  sharply 
defined,  or  the  entire  membrane  may  be  cnpped,  and  the  handle 
drawn  inwards  and  backwards.    Opacities,  calcareous  deposits,  and 
thinned  spots  are  often  seen.    The  cone  of  light  may  be  altered  in 
direction,  may  be  broken  into  points,  or  may  disappear.  Rhinoscopic 
examination   may  show  the   naso-pharyngeal    mucous  membrane 
swollen,  congested,  and  granular,  or  pale  and  dry.    Adenoid  vegeta- 
tions may  be  present.    The  Eustachian  orifice  may  be  obliterated 
by  cicatricial  bands,  or  variously  distorted.    Inflation  may  prove 
the  canal  patent,  oftener  more  or  less  obstructed.     If  the  labyrinth 
be  not  seriously  involved,  the  tuning-fork  is  heard  louder  in  the 
affected  ear.     Treatment. — The  nasal  cavity  and  pharynx  should  be 
examined,  and  as  far  as  possible  restored  to  a  healthy  condition  (see 
Diseases  of  Ifose  and  Pharynx).    The  patency  of  the  Eustachian 
tube  must  be  restored,  if  possible,  by  means  of  the  air-douche  or 
catheter.     The  nose  should  be  syringed  through  with  warm  saline 
solutions,  and  astringent  gargles  when  necessary  may  be  given,  or 
the  throat  painted  with  nitrate  of  silver,  chloride  of  zinc,  or  glycerine 
of  tannin.     If  these  means  fail,  the  chloride  of  ammonium  inhaler 
may  be  tried  or  medicated  fluids  may  be  injected  into  the  tympanum, 
such  as  bicarbonate  of  potash,  iodide  of  potassium,  or  vapour  of 
iodine,  although  I  cannot  say  I  have  observed  much  benefit  from 
their  use.      Some  surgeons  recommend,  in  obstinate  cases,  perfo- 
rating the  membrane,  and  dividing  the  tensor  tympani,  the  posterior 
fold,  or  the  anterior  ligament  of  the  malleus.    Passive  movements 
of  the  chain  of  ossicles  by  means  of  Delstanche's  or  the  oto-masseur 
are  sometimes  beneficial,  and,  at  all  events,  seem  to  delay  the  progress 
of  the  disease. 

Tumours  of  the  middle  ear. — Sarcoma  and  carcinoma  occa- 
sionally arise  and  spread  to  the  bone  and  brain,  causing  great  pain 
and  an  external  sanious  discharge. 

IV.  Diseases  of  the  internal  ear. — Our  knowledge  of  diseases 
of  the  internal  ear  is  still  so  imperfect,  and  our  means  of  treatment 
so  inadequate,  that  this  part  of  the  subject  need  not  be  discussed 
at  any  great  length.  Diseases  of  the  internal  ear,  although  often 
primary,  are  more  frequently  secondary  to  diseases  of  the  middle 
ear.  The  causes  are: — 1.  General  diseases  of  the  system,  especially 
the  zymotic  diseases,  such  as  scarlet  fever,  measles,  mumps,  typhus, 
diphtheria,  etc.  :  also  anaemia,  lactation,  and  especially  syphilis. 
2.  Extension  from  the  middle  ear,  either  directly  or  indirectly  by 
causing  reflex  vaso-motor  changes  in  the  labyrinth.  3.  Intracranial 
mischief,  such  as  aneurysm  of  the  basilar  artery,  meningitis,  abscess, 
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or  tumours  4:  Sudden  loud  noises,  such  as  heavy  artillery  firing. 
5  Great  emotion ;  and  6.  Continued  use  of  large  doses  of  quuime. 
The  chief  points  of  diagnostic  value  are  :— 1.  The  vibratmg  tuning- 
fork  placed  on  the  middle  line  of  the  head  is  heard  less  distinctly 
with  the  deaf  ear,  or  if  both  ears  be  affected,  it  is  heard  very  indis- 
tinctly or  not  at  all.  2.  The  tuning-fork  when  it  has  ceased  to  be 
heard  through  the  cranial  bones,  can  still  be  heard  when  placed 
opposite  the  meatus.  3.  The  tuning-fork  when  it  has  ceased  to  be 
heard  by  the  patient,  can  still  be  heard  by  the  surgeon.  4.  The 
patient  generally  hears  the  tick  of  the  watch  proportionately  better 
than  speech,  5.  There  is  sometimes  nausea  or  vomiting,  giddiness, 
and  always  tinnitus.  None  of  these  signs  and  symptoms  when  taken 
separately  are  of  much  value,  but  when  taken  together  they  are 
strong  presumptive  evidence  of  mischief  in  the  internal  ear. 

Meniere's  disease  is  a  sudden  htemorrhagic  or  serous  effusion 
into  the  labyrinth.  The  symptoms  are  very  marked.  The  patient, 
whose  hearing  was  more  or  less  perfect  before  the  attack,  is  suddenly 
seized  with  intense  tinnitus  and  giddiness,  often  so  great  as  to  cause 
him  to  fall.  The  giddiness  is  followed  by  nausea  or  actual  vomiting, 
faintness,  and  cold  sweats.  On  recovering  somewhat,  he  finds  he  is 
deaf  with  one  ear.  The  giddiness  sooner  or  later  passes  off,  but  the 
tinnitus  and  deafness  persist.  If  the  deafness  is  absolute,  the 
tinnitus  may  eventually  disappear.  Treatment. — Quinine,  bromide 
of  potassium,  subcutaneous  injections  of  pilocarpin,  and  electricity 
are  recommended ;  but  all  treatment  directed  towards  restoring  the 
hearing  is  generally  useless. 

Auditory  vertigo  is  characterised  "by  a  sensation  of  motion 
referred  by  the  patient  either  to  himself,  or  to  surrounding  objects, 
which  seem  to  revolve  in  certain  defined  planes  "  (McBride).  The 
attacks  are  generally  paroxysmal,  but  often  there  is  more  or  less 
constant  giddiness,  with  occasional  exacerbations.  As  may  be  seen 
above,  auditory  vertigo  is  a  prominent  symptom  in  Meniere's  disease, 
but  many  causes  may  give  rise  to  the  symptom,  such  as  (a)  increased 
pressure  on  the  fenestra?  induced  by  accumulations  of  wax  in  the 
meatus,  forcible  syringing,  or  retraction  of  the  membrana  tympani 
due  to  obstruction  of  the  Eustachian  tube  ;  (6)  fluid  accumulations 
in  the  tympanic  cavity  ;  (c)  vascular  and  nervous  changes,  or  effusion 
and  secondary  formations  in  the  labyrinth  itself ;  (rf)  intracranial 
lesions ;  (e)  dyspepsia,  and  (/)  svich  drugs  as  quinine  and  salicin. 
Treatment. — The  treatment  consists  in  finding  the  cause,  if  possible, 
and  attempting  to  remove  it.  When  this  is  impossible,  large  doses  of 
bromide  of  potassium,  alone  or  combined  with  hydrobromic  acid, 
will  be  found  most  efficacious.  Next,  quinine  in  large  doses,  but 
this  must  be  carefully  watched;  and  lastly,  the  use  of  the  continuous 
cuiTcnt  of  electricity. 

Tinnitus  aurium  arises  under  most  varied   conditions.  The 
sounds  complained  of  are  very  numerous,  but  may  be  divided  into 
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ringing,  rushing,  bubbling,  and  pulsating  sounds.  Any  abnormal 
condition  of  the  auditory  apparatus  will  produce  it,  such  as — 
1,  accumulations  of  wax  pressing  on  the  drum-membrane  ;  2,  in- 
creased intra-labyrinthine  tension,  from  undue  pressure  on  the 
fenestrte  (either  by  fluid  in  the  tympanum  or  retraction  of  the 
membrana  tympani  through  obstruction  of  the  Eustachian  tube)  ; 
or  lastly,  hypertemia  of,  or  pathological  change  in,  the  labyrinth. 
But  in  addition  to  these  local  causes  tinnitus  may  be  produced  by 
causes  acting  at  a  distance,  such  as  anaemia,  chlorosis,  pulsating 
exophthalmos,  aneurysm  of  the  vertebral  artery,  cerebral  disease, 
large  doses  of  quinine,  or  salicin.  Treatment. — In  every  case  it  is 
important,  if  possible,  to  ascertain  whether  the  cause  is  to  be  found 
in  some  derangement  of  the  auditory  apparatus  or  elsewhere.  If 
the  cause  be  local,  it  is  generally  possible  to  relieve  or  cure  the 
tinnitus  by  curing  the  local  affection.  If  the  tinnitus  depends  on 
general  aueemia,  some  form  of  iron,  with  a  generous  diet  and  the 
addition  of  stimulants  may  be  sufficient  to  effect  a  cure.  If  there 
be  hyperEEsthesia  of  the  nervous  system,  the  bromides  are  indicated, 
with  the  addition  of  hydrobromic  acid  if  the  sjnging  is  of  a  pulsating 
character.  Tinnitus  frequently  occurs  in  patients  of  a  rheumatic 
diathesis,  and  in  such,  anti-rheumatic  treatment  is,  of  course,  indi- 
cated. Other  remedies  failing,  the  surgeon  empirically,  may  try 
chloride  of  ammonium,  nitrite  of  soda,  iodide  of  potassium,  and  lastly, 
the  continuous  current  of  electricity. 
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DISEASES  OF  THE  EYE. 

Bv  WALTER  H.  Jessop,  M.B.,  F.R.C.S.,  Senior  Ophthalmic  Surgeon  to,  and 
Lecturer  on  Ophthalmic  Surgery  at,  St.  Bartholomew  8  Hospital. 

Physical  examination  of  the  eye.— For  the  complete  and 
thorough  examination  of  the  eye  it  is  necessary  that  it  shoitld  be 

examined  :  (1)  by  the  unaided  eye  with  or  without  focal  illiimnia- 

tion  ;  (2)  by  the  ophthalmoscope  ;  (3)  for  acuteness  of  vision,  fields 
of  vision,  colour  sense,  and  tension.  In  all  cases  where  practicable 
each  observation  on  the  one  eye  should  be  repeated  on  the  other  for 
sake  of  comparison. 

(1)  Examination  by  the  unaided  eye  with  or  without  focal  illu- 
mination.—Se&tiug  the  patient  in  front  of  a  window,  or  in  a  dark 
room  with  the  lamp  to  his  left  and  about  two  feet  in  front  of  him, 
direct  and  concentrate  the  light  on  his  eye  by  a  biconvex^  lens  of 
about  3  inches  (13  D)  focal  length  {focal  illumination).  First  look 
at  the  lids,  and  tell  him  to  open  and  shut  them  ;  then,  with  the  lids 
open,  to  execute  the  various  complete  in,  out,  down  and  up  move- 
ments of  the  eye  to  test  the  extrinsic  ocular  muscles.  ,  Along  the 
edges  of  the  lids  look  for  the  puncta  which  ought  to  be  applied  close 
to  the  ocular  conjunctiva.  Press  near  the  inner  canthus  over  the 
lachrymal  sac  to  see  if  any  discharge  passes  through  the  puncta. 
Evert  the  upper  lid  to  examine  its  conjunctival  surface  by  directing 
the  patient  to  look  down  to  the  ground,  laying  a  probe  horizontally 
on  the  external  surface  of  the  lid  and  then  taking  hold  of  the  lashes 
turn  the  lid  over  the  probe.  Pull  down  the  lower  lid  to  examinft  its 
conjunctival  surface. 

The  ocular  conjunctiva  should  be  transparent-looking  and  a  few 
small  vessels  should  be  seen  through  it  perforating  the  white  or 
bluish  sclerotic.  Just  external  to  the  inner  canthus  is  a  small 
greyish-red  projection,  the  caruncle,  and  extending  from  it  a  pinkish 
fold,  the  ^j^ica  semilunaris. 

The  vessels  seen  in  inflammations  of  the  eye  may  be  divided  into 
the  following: — 1.  The  posterior  conjunctival.  These  are  generally 
scarlet  or  brick-red  in  colour,  tortuous,  movable  with  the  con- 
junctiva, and  do  not  disappear  on  pressure.  2.  The  sub- conjunctival 
are  branches  or  radicles  of  the  anterior  ciliary  vessels  and  are 
divided  into  the  perforating  and'  the  episcleral.  The  perforating 
arteries  stop  about  -^-^  inch  from  the  corneal  margin,  and  are  well 
seen  in  glaucoma;  the  episcleral  vessels  form  a  pink  zone  of  straighc 
parallel  vessels  {circumcorneal  zone)  disappearing  on  pressure,  and 
are  well  marked  in  iritis  and  keratitis  ;  the  episcleral  veins  are  dark, 
dusky-looking,  often  in  limited  patches,  and  are  found  in  cyclitis, 
scleritis,  glaucoma,  etc.  3.  The  anterior  conjtinctival  vessels  are 
superficial  branches  of  the  anterior  ciliary.  They  are  bright  red 
in  colour,  found  near  the  corneal  margin,  and  indicate  superficial 
corneal  mischief. 
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Next  examine  the  cornea,  the  depth  and  contents  of  the  anterior 
chamber,  and  the  iris  as  to  its  colour,  polish  and  pupillary  aperture. 

The  normal  pupil  is  from  3-5  to  5  mm.  in  diameter,  circular, 
regular,  slightly  to  the  nasal  side  of  the  centre  of  the  cornea,  and 
equal  to  and  varying  with  its  fellow  under  different  degrees  of 
illumination.  The  pupil  should  contract : — on  light  being  thrown 
into  the  same  eye  {direct  light  rejiex),  on  light  being  thrown  into  the 
opposite  eye  {consensual  light  rejiex),  and  on  accommodation  or  on 
the  convergent  movements  of  the  eye  associated  with  accommodation 
{accommodation  rejiex).  It  should  dilate  on  one  or  both  eyes  being 
shaded,  and  also  on  stimulation  of  a  sensory  nerve  {sensory  reflex). 
Atropin  and  homatropin  produce  a  dilated  pupil  {mydriasis) 
inactive  to  all  the  reflexes ;  cocain  causes  mydriasis,  but  the  pupil 
still  acts  to  the  contraction  reflexes  ;  eserin  and  pilocarpin  produce 
a  contracted  pupil  {miosis)  always  dilating  slightly  on  shading  or 
on  relaxation  of  accommodation.  The  pupil  is  influenced  by  the 
blood  supply,  and  if  there  is  congestion  of  the  iris  it  is  contracted 
{congestion-miosis). 

(2)  Examination  ivith  the  ophthalmoscope. — The  ophthalmoscope 
in  its  simplest  form  consists  of  a  silvered  glass  concave  minror  of 
about  twenty  centimetres  focal  length,  with  a  central  aperture  {sight 
hole)  of  three  millimetres  diameter,  fitted  on  a  suitable  handle.  If 
required  for  estimating  refraction,  lenses  are  arranged  to  pass  behind 
the  sight  hole.  The  examinations  are  made  much  easier  by  dilatation 
of  the  patient's  pupil ;  for  this  purpose  drops  of  homatropin  (2  gr. 
to  f§j.)  or  of  homatropin  (2  gr.  to  l§j.)  and  cocain  (2  p.c.)  should 
be  placed  in  the  eye  a  quarter  of  an  hour  before  examination.  The 
methods  of  using  the  ophthalmoscope  may  be  divided  into  {a)  the 
direct  and  {b)  the  indirect. 

{a)  The  direct  method  may  be  employed  in  two  ways,  at  a  distance 
and  close  to  the  patient's  eye.  (1)  To  use  the  direct  method  at  a 
distance,  the  patient  should  be  sitting  with  the  light  at  first  just 
above  and  behind  his  head,  the  observer  being  about  an  arm's  length 
away.  Throw  the  reflection  of  the  light  from  the  ophthalmoscope- 
mirror  through  the  pupil,  and  observe  through  the  sight  hole  the 
pupillary  area  as  a  red  colour  {red  reflex).  On  now  slowly  rotating 
the  mirror  horizontally  and  vertically  a  shadow  is  seen  crossing  the 
pupillary  area  if  the  refraction  is  abnormal  (ametropic),  and  this 
shadow  moves  in  the  same  direction  as  the  mirror  in  myopia,  and 
in  the  opposite  direction  in  hypermetropia  and  in  myopia  of  less 
than  one  dioptre  {retinoscoptj).  Approaching  closer  to  the  patient 
examine  the  media,  and  observe  if  any  objects  other  tiian  retinal 
vessels  and  the  optic  disc  are  seen.  If  so,  on  telling  the  patient  to 
move  his  eye  in  diff'erent  directions,  these  objects,  which  are  usually 
of  a  dark  colour,  will  float  about  if  they  are  in  the  vitreous. 
(2)  Direct  method  close  to  the  jMtient's  eye. — The  lamp  should  next 
be  moved  on  a  level  with  the  patient's  head  and  on  the  same  side  as 
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the  eye  under  examination.  On  now  bringing  the  ophthalmoscope 
to  about  two  inches  from  the  patient's  cornea,  and  at  the  same  time 
relaxincr  your  own  accommodation  and  telling  hnu  to  look-  nito  the 
far  distance  and  to  move  his  eye  about  as  you  direct  mspect  the 
details  of  the  fundus.  If  the  patient  or  the  observer  has  an  error 
of  refraction  it  is  necessary  to  correct  it  by  a  suitable  lens  behind 
the  sight  hole.  Now  place  a  lens  of  nine  dioptres  behind  the  sight 
hole  to  investigate  the  vitreous  and  the  posterior  part  of  the  lens, 
and  one  of  twenty  dioptres  to  see  the  cornea,  anterior  chamber,  ins 
and  anterior  part  of  the  lens. 

(b)  The  indirect  method  is  perhaps  easier  to  a  beginner  and  gives 
an  extensive  and  rapid  view  of  the  fundus,  but  is  not  so  accurate  as 
to  minute  details.  The  hght  being  placed  a  little  above  and  behind 
the  patient's  head,  at  a  distance  of  eighteen  inches  look  through  the 
si<rht  hole,  your  right  eye  at  the  patient's  right  eye,  and  vice  versd. 
Tell  the  patient  to  look  into  the  far  distance  (to  relax  his  accommoda- 
tion) in  the  same  direction  as  the  fingers  holding  the  ophthalmoscope 
if  the  disc  is  to  be  examined,  or  at  the  sight  hole  if  the  yellow  spot 
region  is  to  be  investigated.  After  obtaining  the  red  reflex,  hold  a 
lens  of  three  inches  focal  length  between  you  and  the  patient  and  at 
three  inches  from  the  patient's  eye ;  an  inverted  view  of  the  fundus 
will  be  thus  obtained. 

The  following  are  the  chief  details  to  be  observed  in  the  normal 
fundus.  The  optic  disc  is  greyish-pink,  lighter  than  the  rest  of  the 
fundus  and  nearly  circular  in  shape  ;  its  centre*  appears  sometimes 
stippled  {lamina  cribrosa),  and  frequently  depressed  (physiological 
cup)  with  the  retinal  vessels  dipping  into  it.  The  periphery  of  the 
disc  is  usually  lighter  in  colour  {scleral  ring)  and  often  bordered 
in  part  by  pigment.  Occasionally  tin  opaque  white  striated  patch, 
radiating^from  the  edge  of  the  disc,  is  seen  with  its  margin  gradually 
thinning  out  {opaque  nerve  fibres).  The  rest  of  the  fundus  is  bright 
red,  with  the  retinal  vessels  on  it ;  sometimes  the  choroidal  vessels 
may  be  seen  plainly  as  a  network,  and  of  a  lighter  colour  than  the 
retinal  vessels.  At  the  yelloiv  spot  the  choroidal  red  is  generally 
deeper  in  colour  and  there  are  no  visible  blood-vessels.  The  retinal 
arteries  are  as  a  rule  smaller  and  lighter  in  colour  than  the  veins ; 
both  usually  divide  on  or  near  the  disc  into  superior  and  inferior 
temporal  and  nasal  branches.  The  retinal  veins  can  often  be  seen 
to  pulsate  even  in  health,  and  by  pressing  on  the  eyeball  with  the 
finger  the  arteries  can  be  observed  to  pulsate. 

(3)  Acuteness  of  vision. — Snellen's  test-types  are  those  usually 
employed  for  testing  vision,  and  the  letters  are  constructed  so  as  to 
be  seen  under  the  standard  visual  angle  (five  minutes).  2'o  test  for 
distant  vision,  place  the  patient  at  six  metres  from  the  distant  type, 
and  if  his  vision  be  normal,  he  ought  to  read  the  smallest  letters, 
numbered  six  on  the  types.  His  vision  is  then  called  §,  or  1.  If  he 
only  reads  the  top  letter  it  is  -^'i-,  or       and  so  on  in  proportion.  If 


702 


DISEASES  OF  REGIONS. 


the  patient  is  under  forty-five  give  him  the  reading  types  arranged  on 
the  same  plan,  and  find  out  the  smallest  he  can  read  at  the  shortest 
distance,  thus  finding  his  near  point  and  accommodation.  If  he  is 
too  blind  to  see  either  type  hold  your  fingers  before  his  eye,  and 
measure  the  greatest  distance  at  which  he  can  count  them.  If  he 
is  unable  to  see  the  fingers,  shade  his  eye,  and  throwing  light  into 
it,  see  if  lie  has  perception  of  light.  If  a  patient  has  only  perception 
of  light,  the  observer  should,  by  means  of  the  ophthalmoscope-mirror 
in  a  dark  room,  throw  the  light  on  the  different  parts  of  his  fundus 
to  see  if  all  are  equally  light  percipient  {projection). 

The  -fields  of  vision  may  now  be  mapped  out  roughly  by  the 
fingers,  or  by  the  perimeter  for  white  and  colours.  Any  spots  of 
the  field  in  which  the  object  used  is  not  seen  are  called  scotomata. 
The  colour  vision  is  usually  investigated  by  coloured  wools. 

Intra-ocular  tension  may  be  estimated  by  the  fingers,  or  by 
instruments  called  tonometers ;  the  former  is  the  usual  way,  and  is 
effected  by  directing  the  patient  to  look  down  on  the  ground,  and 
then  palpating  the  eyeball  through  the  upper  lid  with  both  index 
fingers,  as  if  trying  to  detect  fluctuation.  Certain  degrees  of  tension 
have  been  recognised,  the  firm,  tense,  semifluctuating  feeling  of  the 
normal  eye  being  taken  as  the  mean  {T.n)  ;  these  degrees  are  denoted 
according  to  the  amount  of  increased  tension  -f  1,  -|-  2,  +  3,  or  of 
diminished  tension  —  1,  —  2,  —  3. 

I.  Diseases  of  the  eyelids  and  lachrymal  apparatus. 

Ciliary  blepharitis  {Tinea  tarsi)  is  the  most  common  inflam- 
matory affection  of  the  lids;  it  is  usually  chronic  and  occurs  espe- 
cially in  ill-fed,  dirty,  hypermetropic,  or  strumous  children.  The 
symptoms  are  redness  of  the  ciliary  border  of  the  lids,  and  either  an 
eczematous  condition  of  the  border,  or  more  commonly  inflammation 
and  vesication  of  the  hair-follicles  with  stunted  and  misplaced  eye- 
lashes, followed  in  bad  cases  by  scarring  of  the  edge  of  the  lid,  and 
slight  eversiou.  The  best  treatment  is  an  alkaline  lotion,  as  sodium 
bicarbonate  gr.  x.  ad  f^j.,  and  zinc  or  a  weak  mercurial  ointment 
applied  along  the  edges  of  the  lids  night  and  morning ;  in  severe 
cases  removal  of  the  lashes  and  painting  the  borders  of  the  lids  with 
silver  nitrate  solution  is  advisable. 

The  eyelashes  may  be  the  seat  of  the  pediculus  pubis,  giving  rise 
to  a  condition  which  may  simulate  ciliary  blepharitis  if  there  has 
been  much  irritation. 

Meibomian  cyst  {Chalazion)  is  the  most  usual  form  of  tarsal 
tumour,  and  is  due  to  chronic  inflammation  of  the  fundus  of  a 
Meibomian  gland.  It  occurs  as  a  small,  hard,  painless  swelling, 
with  the  skin  of  the  lid  freely  movable  over  it.  On  the  con- 
junctival surface  of  the  lid  there  is  usually  a  bluish-grey  discoloured 
spot,  due  to  thinning  of  the  tissues.    A  crucial  incision  should  be 
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made  through  tliis  spot,  and  the  semi-fluid  contents  evacuated  by 
pressure  or  by  a  small  spoon.  These  cysts  have  no  distinct  wall, 
are  generally  found  in  young  adults,  and  are  very  prone  to 
suppurate. 

Stye  ( Hordeolum)  is  a  localised  inflammation  of  the  cellular  tissue 
near  the  edge  of  the  lid  usually  about  an  eyelash,  but  sometimes  in 
connection  with  the  duct  of  a  Meibomian  gland.  It  gives  rise  to 
throbbing  pain,  accompanied  by  redness,  swelling  and  oedema  of  the 
lid  and  conjunctiva  ;  it  is  usually  succeeded  by  other  styes,  and  is 
due  to  some  derangement  of  the  general  health  or  error  of  refraction. 
It  quickly  disappears  on  evacuating  the  pus  when  present,  or  on 
pulling  out  the  faulty  lash. 

A  foreign  body  beneath  the  upper  lid  is  frequently  met  with  and 
gives  rise  to  sharp  pain,  excessive  lachrymation  and  photophobia. 
The  treatment  is  to  evert  the  upper  lid  and  then  remove  the  source 
of  irritation. 

Symblepliaroii,  or  adherence  of  the  palpebral  conjunctiva  to  the 
ocular  conjunctiva  or  cornea,  may  occur  owing  to  inflammation 
following  burns,  wounds,  and  ulcerations. 

Inversion  of  the  eyelid  [Entropion)  is  produced  by  some  affec- 
tion of  the  conjunctiva  or  tarsus,  or  by  spasm  of  the  palpebral  portion 
of  the  orbicularis  muscle.  The  most  frequent  result  of  entropion  is 
trichiasis  (turning  in  of  the  lashes)  giving  rise  to  pannus,  ulceration 
of  the  cornea,  etc. 

Eversidn  of  the  eyelid  (Ectropion)  is  due  to  atrophy  of  the 
palpebral  portion  of  the  orbicularis  muscle,  to  swelling  of  the  conjunc- 
tiva, or  to  cicatricial  contraction.  Numerous  operations  have  been 
planned  for  ectropion  and  entropion  and  the  consequent  faulty 
position  of  the  lashes. 

The  lachrymal  apparatus  consists  of  the  lachrymal  gland  and 
its  ducts  situated  at  the  upper  and  external  angle  of  the  orbit,  and 
the  drainage  system,  which  includes  the  puncta,  canaliculi,  lachrymal 
sac  and  nasal  duct.  The  lachrymal  gland  may  be  the  seat  of  acute 
or  chronic  inflammation,  and  may  also  be  affected  by  hypertrophy  or 
malignant  disease.  The  chief  lachrymal  troubles,  however,  are 
associated  with  the  drainage  system,  and  the  most  marked  symptom 
is  that  of  watery  eye  (epiphora).  The  puncta  may  be  everted  or 
inverted  by  changes  in  the  lid,  or  contracted  from  inflammation. 
The  canaliculi  may  be  narrowed  by  inflammatory  changes  or  cicatri- 
sation after  injiiry,  or  obstructed  by  cilia  and  concretions.  The 
entrance  of  the  canaliculi  into  the  sac  is  a  very  usual  place  for 
stenosis.  The  lachrymal  sac  may  be  affected  by  inflammation 
spreading  from  the  conjunctival  or  nasal  mucous  membrane.  This 
may  be  accompanied  by  stricture  of  the  nasal  duct,  and  sometimes 
gives  rise  to  a  collection  of  mucus  in  the  sac  (mucocele),  which 
presents  as  a  fluctuating  swelling  near  the  inner  canthus.  On  press- 
ing over  the  swelling  tlie  fluid  can  usually  be  forced  out  througii  the 
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puncta.  A  lachrijmal  abscess  often  follows  a  mucocele  ;  the  symptomB 
are  then  tense  swelling  and  redness  of  the  integument  in  the  neigh- 
bourhood of  the  lachrymal  sac.  The  treatment  for  stenosis  of  the 
puncta  or  canaliculi  is  to  employ  probes  or  electrolysis,  and  if  these 
methods  fail,  to  slit  up  the  lower  canaliculus  by  a  Weber't  knife, 
removing  a  piece  of  the  conjunctiva  from  the  inner  side  of  the 
incision  with  scissors.  For  stenosis  of  the  nasal  duct  probes  should 
be  passed  to  dilate  it,  and  in  many  cases  the  use  of  styles  for  some 
time  is  advisable.  In  acute  inflammation  of  the  sac  an  incision 
should  be  made  through  the  skin  into  the  swelling,  or  the  lower 
canaliculus  should  be  slit  up,  and  the  pus,  if  found,  evacuated  that 
way;  the  sac  should  afterwards  be  syringed  with  antiseptic  or 
astringent  solutions. 


II.    Diseases  of  the  conjunctiva. 

Conjunctivitis  (Ophthalmia),  or  inflammation  of  the  conjunctiva, 
is  characterised  by  a  feeling  of  grittiness,  heat,  and  heaviness  of  the 
lids,  which  tend  to  stick  together,  especially  during  sleep.  This  is 
accompanied  by  injection  of  and  small  haemorrhages  from  the 
posterior  conjunctival  vessels  producing  a  scarlet  or  brick-red 
congestion,  and  generally  discharge  from  the  eye. 

1.  Catarrhal  (muco-purulent)  conjunctivitis  may  be  acute  or 
chronic  ;  it  presents  the  usual  symptoms  of  conjunctivitis  (see  above), 
and  is  accompanied  by  more  or  less  muco-purulent  discharge.  It 
may  occur  in  epidemics,  and,  if  there  is  much  discharge,  is  contagious. 
There  is  often  marked  enlargement  of  the  conjunctival  follicles, 
especially  of  the  lower  lid  {follicular  conjunctivitis).  Occasionally 
the  discharge  is  more  plastic  in  nature,  adhering  to  the  lids.  It  is 
best  treated  by  shght  astringents  (sulphate  of  zinc,  gr.  ii.  ad  fSj.), 
or  antiseptic  lotions,  asboracic  acid  (gr.  x.  ad  fsj.),  and  by  ointments 
placed  along  the  conjunctival  edges  of  the  lids  to  prevent  their 
sticking  together.  In  chronic  cases  the  refraction  should  be  tested, 
as  refraction-errors,  especially  hypermetropia  or  astigmatism,  may 
produce  or  aggravate  this  condition. 

2.  Purulent  con-unctivitis  is  an  acute  affection  characterised 
by  the  severity  and  rapidity  of  its  onset.  It  is  microbic  in  origin, 
and  the  specific  organism  is  nearly  always  the  gonococcus.  It  may 
be  conveniently  divided  for  clinical  purposes  into  two  classes  : — 

(a)  Adult  Purulent  Conjunctivitis  {Gonorrheal  OphtJudmia),  the 
more  serious  affection,  is  due  to  actiial  contagion  with  the  virus,  and 
usually  at  first  affects  only  one  eye.  The  period  of  incubation  may 
be  a  few  hours.  The  lids  at  first  are  red  and  oedematous  ;  the  con- 
junctiva is  swollen  and  infiltrated  with  serum  (chemosis),  and  the 
discharge  is  serous  in  nature.  This  stage  is  soon  followed  by  a  very 
copious  discharge  of  thick  pus,  the  lids  become  much  sw-oUeu  and 
can  with  difiaculty  be  opened,  the  ocular  conjunctiva  is  greatly 
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congested  and  chemosed.  The  great  danger,  if  the  condition  is  not 
soon  relieved  by  energetic  treatment,  is  infiltration  of  tlie  cornea, 
giving  rise  to  a  perforating  corneal  nicer  and  subsequent  loss  of  the 
eye  or  great  impairment  of  vision. 

(b)  Infantile  Furulent  Conjunctivitis  (Ophthalmia  neonatorum) 
occurs  in  newborn  children  generally  on  the  third  day  after  birth. 
It  affects  as  a  rule  both  eyes,  and  is  due  to  inoculation  from  the 
vaginal  discharges  of  the  mother  ;  to  avoid  this  risk  the  child's  eyes 
should  be  washed  immediately  after  birth  and  a  drop  of  a  2  per  cent, 
aqueous  solution  of  nitrate  of  silver  placed  in  them.  The  symptoms 
are  similar  but  not  so  severe  as  in  the  adult  form,  and  the  cornea  is 
not  so  likely  to  become  involved.  The  chief  complications  are  corneal 
ulcers,  leukoma  adherens,  anterior  polar  cataract,  and  panophthalmitis 
followed  by  shrinking  of  the  globe. 

The  treatment  must  be  directed  chiefly  to  washing  away  the  dis- 
charge as  soon  as  it  is  secreted.  For  this  purpose  the  eye  should 
be  thoroughly  syringed  or  washed  with  a  lotion  of  nitrate  of  silver 
(gr  ii.  ad  fjj.),  or  of  corrosive  sublimate  (1  to  6,000)  every  hour 
during  the  day,  and  as  frequently  as  possible  at  night,  care  being 
taken  to  allow  sufficient  sleep.  The  lid  should  be  everted  once  a 
day  if  possible  and  painted  with  silver  nitrate  solution  (gr.  x.  to  3].), 
and,  if  practicable,  ice-pads  applied  to  the  lids.  This  treatment 
should  be  continued  as  long  as  the  discharge  continues  purulent. 
Ulceration  of  the  cornea  should  be  treated  energetically  by  the  actual 
cautery  or  solid  nitrate  of  silver.  If  only  one  eye  is  affected,  the 
rule  in  the  adult,  the  opposite  eye  should  be  covered  if  possible  by  a 
watch-glass  shade  to  prevent  inoculation. 

3.  Membranous  conjunctivitis  is  an  acute  affection  charac- 
terised by  the  presence  on  the  palpebral  conjunctiva  of  a  greyish- 
white  membrane.  It  is  usually  associated  with  the  bacillus  diphtherice. 
Severe  cases  are  marked  by  great  pain  and  excessive  brawniness  and 
stiffness  of  the  lids  owing  to  the  plastic  infiltration  of  the  mucous 
and  submucous  tissues.  The  membrane  lasts  from  six  to  ten  days, 
and  may  then  be  followed  by  muco-purulent  conjunctivitis.  Treat- 
ment.— Antiseptic  lotions,  warm  fomentations,  quinine  drops,  and  in 
diphtheria  cases  subcutaneous  injections  of  antitoxin. 

4.  Granular  conjunctivitis  (Trachoma)  derives  its  name  from 
the  presence  on  the  palpebral  conjunctiva,  especially  near  the  fornix 
of  the  upper  lid,  of  greyish  raised  bodies  about  the  size  of  a  pin's 
head.  It  may  be  acute  or  chronic,  and  occiu-s  at  all  ages  except  in 
very  young  children.  It  is  especially  common  in  those  subjected  to 
bad  hygienic  surroundings;  hence  its  frequency  in  insanitary 
schools,  marshy  districts,  and  oyercrowded  camps.  The  acute  form  is 
rare  m  England  and  is  accompanied  usually  by  a  muco-purulent 
discharge  which  generally  absorbs  the  granulations  and  so  tends  to 
cure  the  disease.  In  the  chronic  form  the  symptoms  are  a  heavy 
look  of  the  hds,  u-ritable  eyes,  and  at  times  a  nuico-purnlentdisch.arge. 
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The  muco-purulent  discharge  depends  more  upon  the  condition  of 
the  conjunctiva  than  on  the  presence  of  the  granulations.  The 
disease  is  probably  only  contagious  during  the  continuance  of  the 
discharge.    The  granulations  often  affect  the  submucous  tissue, 
giving  rise  to  scarring.    Pathology.— '^here  are  two  views  as  to  the 
nature  of  the  granules  :  1.  That  they  are  due  to  hypertrophy  of 
the  lymph-follicles  of  the  conjunctiva;  and,  2,  that  they  are  new 
growths.    The  chronic  cases  tend  to  be  complicated  by  superficial 
keratitis,  with  pannus,  entropion,  trichiasis,  and,  lastly,  xerosis  of  the 
conjunctiva.     Treatment.— In    the    acute   form  antiseptic  lotions 
should  be  employed.    In  the  chronic  form,  with  muco-purulent 
discharge,  paint  the  inside  of  the  lids  two  or  three  times  a  week 
with  silver  nitrate  solution  (gr.  x.  to  !j.),  and  order  an  astringent 
lotion,  as  zinc  sulphate  (gr.  ii.  to  3j.),  to  be  dropped  into  the  eye 
two  or  three  times  a  day.    If  there  be  no  discharge,  touch  the 
granulations  lightly  two  or  three  times  a  week  with  a  crystal  of 
copper  sulphate.    During  the  discharge  stage  the  patient  should  be 
isolated. 

5.  Phlyctenular  conjunctivitis  is  met  with  very  frequently  m 
children,  and  is  characterised  by  the  presence  on  the  ocular  con- 
junctiva, as  a  rule  near  the  corneal  junction  {limbus),  or  on  the 
anterior  surface  of  the  cornea  of  one  or  more  small  nodular  swellings 
accompanied  by  a  limited  vascular  zone.  Photophobia  and  lid-spasm 
are  often  present.  The  treatment  is  chiefly  dietetic  with  the  local 
application  of  yellow  mercuric  oxide  ointment  (gr.  iv.  ad  5j.). 

Pinguecula  is  a  yellowish  elevation,  not  containing  fat,  of 
thickened  conjunctiva  and  subconjunctival  tissue  near  the  inner  or 
outer  edge  of  the  cornea.  It  is  present  in  most  people  over  forty 
years  of  age. 

Pterygium  is  a  triangular  thickened  piece  of  the  ocular  con- 
junctiva, with  its  apex  at  the  margin  of  or  on  the  cornea.  It  is 
especially  found  in  sailors  and  people  who  have  lived  in  the  tropics. 
If  it  invades  the  cornea  to  any  great  extent  it  may  be  dissected  off 
and  the  apex  stitched  back  on  the  conjunctiva. 

Wounds  of  the  conjunctiva  heal  well,  and  if  extensive  ought  to  be 
stitched  up. 

III.  Diseases  of  the  cornea  and  sclerotic. 

Keratitis,  or  inflammation  of  the  cornea,  is  characterised,  as  a 
rule,  by  pain,  photophobia,  lachrymation,  impairment  of  vision,  pink 
circumcorneal  vascular  zone,  and  want  of  the  natural  transparency 
of  the  cornea.  It  may  be  conveniently  divided  by  its  position  into 
1,  superficial ;  2,  interstitial ;  and  3,  posterior  or  punctate. 

1.  Superficial  keratitis  may  be  due  to  phlyctenules,  granular 
conjunctivitis,  or  may  result  from  changes  in  the  lids  as  entropion, 
ectropion,  or  trichiasis.     The  cornea  becomes  opalescent,  rough  and 
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pitted ;  there  is  generally  a  deposition  of  newly-formed  vascular 
tissue  (panims),  the  vessels  of  which  derived  from  the  anterior  con- 
junctival resemble  the  bi-anches  of  trees.  The  treatvient  consists  in 
the  removal  of  any  irritating  cause,  and  in  the  application  of 
sedative  lotions  and  mercurial  ointments.  In  obstinate  cases  of 
pannus  the  operation  of  j^eritomy  (removal  of  a  ring  of  conjimctiva 
round  the  corneal  periphery  so  as  to  cut  off  the  superficial  blood 
supply  to  the  cornea)  may  be  performed. 

A  corneal  ulcer  is  a  loss  of  substance  of  the  cornea  involving 
necessarily  its  superficial  sui'face  and  undergoing  active  change.  It 
may  result  from  injury,  a  phlyctenule,  acute  conjunctivitis  or 
general  constitutional  disturbance.  If  not  due  to  traumatism,  it 
commences  as  a  slight  infiltration  of  the  cornea,  producing  a  limited 
dulness  and  opalescence,  and  this  area  becomes  slightly  raised  and  of 
a  grey  colour.  On  the  superficial  corneal  layers  giving  way,  the 
ulcer  is  formed,  and  the  symptoms  are  those  mentioned  above  under 
Keratitis.  The  ulcer  may  spread  laterally  or  in  depth,  and  when 
healing  takes  place  the  infiltrated  area  diminishes  and  the  edges  lose 
their  ragged  contour  and  become  smooth.  The  depression  of  the 
ulcer  is  filled  up  by  new  connective  tissue,  blood-vessels  pass  to  it, 
and  the  epithehum  grows  over  from  its  edges.  The  site  of  the  ulcer 
always  remains  less  transparent,  and,  if  the  colour  be  grey,  it  is 
known  as  a  nebula,  or  if  white  as  a  leukoma.  Fluorescin  stains 
an  active  ulcer  green,  and  is  a  most  useful  aid  in  diagnosis. 
The  treatment  for  an  acute  ulcer  is  by  atropin  drops,  unless  it 
be  deep  and  peripheral,  when  eserin  or  pilocarpin  drops  are  to 
be  preferred.  When  chronic,  an  ointment  of  yellow  mercuric  oxide 
(gr.  ij. — viii.  to  vaseline  Bj.)  should  be  placed  in  the  eye  once 
or  twice  a  day,  and  massage  employed  through  the  surface  of  the 
closed  lid. 

A  variety  called  the  infective  ulcer  tends  to  spread  rapidly  at  its 
edges  and  also  in  depth ;  it  is  often  accompanied  by  hypopyon  (pus 
in  the  anterior  chamber)  and  then  is  generally  microbic  in  origin. 
The  best  treatment  is  the  actual  cautery,  carbolic  acid,  or  nitrate  of 
silver  applied  to  the  edges  and  base  of  the  ulcer  ;  the  evacuation  of 
the  pus  in  an  adult  by  tapping  the  anterior  chamber  from  below ; 
and  the  local  application  of  eserin  or  atropin. 

2.  Interstitial  keratitis  is  usually  associated  with  congenital 
syphilis  (about  53  per  cent.),  sometimes  with  tubercle,  and  occasionally 
with  acquired  syphilis.  The  whole  cornea  undergoes  a  subacute  or 
chronic  inflammation ;  it  at  first  looks  steamy  and  then  patchy,  and 
like  ground  glass  ;  the  patches  become  vascular  {mlmmi  patches), 
but  there  is  no  tendency  to  superficial  ulceration  or  suppuration. 
After  some  months  the  eye  begins  to  clear  up  under  treatment  even 
in  very  bad  and  apparently  hopeless  cases.  Though  as  a  rule  only 
one  eje  is  attacked  first,  the  other  after  a  few  weeks  or  months 
generally  becomes  affected     The  usual  age  is  between  five  and  sixteen. 
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The  attendant  complications  are  iritis,  secondary  glaucoma,  uveitis, 
and  in  very  severe  cases  shrinking  of  the  eyeball.  After  an  attack 
there  are  to  be  found  nebulfe  in  the  cornea  and  always  the  remains, 
at  the  corneal  periphery,  of  the  vessels  of  inflammation.  The 
treatment  is  the  administration  of  small  doses  of  mercury  over  along 
period  of  time,  or  iron  tonics,  and  locally  atropin  and  yellow  oxide 
of  mercury  ointment. 

3.  Keratitis  punctata,  though  not  strictly  a  keratitis,  is  a 
useful  term  for  describing  a  condition  associated  with  diseases 
of  the  uveal  tract,  especially  cyclitis.  It  is  characterised  by  the 
presence  of  dots  of  different  sizes  on  the  epithelium  of  Descemet's 
membrane.  These  are  generally  arranged  in  the  lower  half  of  the 
cornea  in  the  shape  of  a  conical  bullet  with  the  apex  upwards. 
The  dots  may  be  proliferations  of  the  posterior  corneal  epithelial 
cells,  or  granules  deposited  on  the  epitheUum  lining  Descemet's 
membrane. 

Conical  cornea  (keratoconus)  is  a  bulging  of  the  central  portion 
of  the  cornea.  It  generally  occurs  in  females,  and  is  due  to 
defective  nutrition  of  the  corneal  tissue.  It  may  follow  an  ulcer, 
especially  if  central.  The  vision  may  be  improved  by  concave  or 
stenopaic  glasses.  Operative  procedures,  as  cauterisation,  iridectomy, 
trephining  the  cornea,  or  paracentesis,  sometimes  do  good. 

Foreign  bodies  on  the  cornea  ought  to  be  removed  as  soon  as 
possible.  AntEsthesia  of  the  cornea  should  first  be  obtained  by 
placing  one  or  two  drops  of  a  4  per  cent,  cocain  solution  twice  in  the 
eye  at  intervals  of  five  minutes.  The  patient  being  seated  in  a 
chair  facing  the  light,  the  operator  stands  behind  the  patient,  and 
with  the  fingers  of  the  left  hand  separates  the  lids,  at  the  same  time 
pressing  on  the  eyeball  to  steady  it.  Then  with  a  spud  or  needle 
held  in  the  right  hand  the  foreign  body  should  be  lifted  ofi"  or  picked 
out  of  the  corneal  tissue. 

Scleritis  (episcleritis),  or  inflammation  of  the  scleral  tissue,  is 
accompanied  by  a  circumscribed  reddish-purple  patch  of  vascular 
congestion  near  the  corneal  margin,  generally  on  the  outer  side,  or 
by  deep  general  congestion.  It  may  last  for  some  months,  and  often 
relapses  ;  the  pain  and  tenderness  vary  much  in  intensity,  and  in 
severe  cases  keratitis  and  iritis  may  be  present.  It  is  more  common  in 
women  than  men,  and  affects  especially  those  of  gouty,  rheumatic, 
or  tubercular  diathesis,  or  patients  with  a  syphilitic  taint.  The  best 
modes  of  treatment  are  warm  fomentations  of  opium,  leeches,  massage, 
belladonna  and  atropin  if  iritis  is  suspected,  and  general  constitu- 
tional remedies. 

Wounds  of  this  region  may  be  divided  into  (a)  corneal,  (b)  scleral 
and  (c)  sclero-corneal.  (a)  Correal  wounds,  unless  implicating  the 
lens  or  iris,  generally  heal  quickly.  (6)  Scleral  tvounds  more  than 
\  inch  behind  the  sclero-corneal  junction,  if  small  and  unaccompanied 
by  the  presence  of  a  foreign  body  in  the  eye,  may  be  stitched  up,  or 
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the  conjunctiva  stitched  over  them,  and  then  treated  by  ice-pads  to 
allay  inflammation,  (c)  Sdero-corneal  wovmds  are  the  most  dangerous, 
especially  if  lacerated,  owing  to  the  risk  of  sympathetic  inflammation, 
and  demand  great  judgment  in  saving  the  eye  ;  in  many  cases  the 
eye  ought  to  be  excised,  especially  if  the  lens  is  injured. 

IV.  Diseases  of  the  uveal  tract. 

The  uveal  tract  comprises  the  iris,  ciliary  body  and  choroid,  and 
though  disease  may  be  limited  to  one  part,  there  is  always  a  tendency 
for  it  to  spread  throughoiit  the  whole  tract. 

Iritis  or  inflammation  of  the  iris  may  be  acute,  subacute,  or 
chronic.  The  usual  syin2}toms  of  a  case  of  acute  or  subacute  iritis 
are — pain  and  tenderness  along  the  branches  of  the  ophthalmic 
division  of  the  fifth  nerve,  dimness  of  sight,  lachrymation,  injection 
of  the  episcleral  vessels  giving  rise  to  a  pink  circumcorneal  zone,  and 
occasionally  photophobia.  The  iris  is  dull  and  discoloured,  e.g.,  a 
blue  iris  becomes  green,  the  pupil  is  sluggish,  contracted,  generally 
irregular  owing  to  adhesions  to  the  anterior  capsule  of  the  lens 
(posterior  synechiai),  and  acts  badly  or  not  at  all  to  atropin.  In 
chronic  iritis  there  may  be  no  symptoms  except  irregularity  of  pupil, 
dimness  of  vision,  and  at  times  pain.  Iritis  is  especially  likely  to 
occur  in  patients  suflfering  from  syphilis,  rheumatism,  or  gout ;  it 
may  also  have  a  traumatic  origin,  or  be  secondary  to  inflammations 
of  the  cornea,  sclerotic,  or  the  other  parts  of  the  uveal  tract.  The 
iritis  associated  with  syphilis  is  often  symmetrical,  and  generally 
accompanied  by  great  effusion  of  lymph  in  the  neighbourhood  of  the 
pupil.  Iritis  in  rheumatic  patients  is  usually  very  painful,  and  differs 
as  a  rule  from  the  syphilitic  variety  in  its  great  tendency  to  recur. 
It  is  especially  liable  to  attack  those  of  the  rheumatic  diathesis  if 
suff'ering  from  prolonged  gonorrhoeal  discharge.  In  gouty  subjects 
there  may  be  a  very  insidious  form  (quiet  iritis).  The  local  treatment 
must  be  directed  to  obtaining  complete  rest  for  the  eye,  and  to  reliev- 
ing the  pain  and  congestion.  The  pupil  should  be  dilated  by  atropin 
or  by  atropin  and  cocain  combined,  and  also  by  belladonna  fomenta- 
tions. The  eye  should  be  bandaged,  and  if  there  is  much  congestion 
of  the  conjunctival  vessels  and  pain,  it  is  well  to  apply  one  or  two 
leeches  or  a  small  blister  to  the  temporal  region  about  one  inch  from 
the  external  canthus.  The  general  treatrnent  is  that  applicable  to 
the  diathesis  of  the  patient,  but  a  mild  course  of  mercury  is  by  some 
always  prescribed  in  acute  iritis. 

The  chief  traumatic  aflFections  of  the  iris  arc  blood  in  the 
anterior  chamber  (hyj^hmna),  mydriasis  (due  to  paralysis  of  the 
sphincter  pupilla;),  tremulous  iris  (generally  from  dislocation  of  the 
lens),  rupture  of  the  ciliary  border  of  tlie  iris  (coredia lysis),  a  rent  in 
the  pupillary  border,  and  prolapse  of  the  iris  after  a  perforating 
wound. 
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Iridectomy.— This 

the  siffht  in  cases  of 


FlQ. 


313.  —  Spring 
speculum. 


eye- 


operation  may  be  performed  (a)  to  improve 
corneal  opacity,  anterior  polar  cataract  and 
lamellar  cataract,  (6)  as  a  remedial  measure 
in  glaucoma,  relapsing  iritis,  and  complete 
posterior  synechia,  and  (c)  in  cataract 
extraction. 

Operation. — Place  the  patient  in  a  recum- 
bent posture  and  induce  general  ansesthesia, 
preferably  by  chloroform,  or  local  anses- 
thesia,  by  means  of  cocain  (4  per  cent.). 
Standing  behind  the  patient's  head  introduce  the  spring  speculum 
(Fig.  313)  ;  fix  the  conjunctiva  near  the  cornea  with  fixation-forceps 
opposite  the  place  selected  for  the  coloboma.    Pass  the  keratome  by 
pressure  perpendicularly  through  the  cornea  (Fig.  314),  and  then 
lowering  its  handle  press  the  blade  into 
the  anterior  chamber  parallel  to  the 
iris  ;  now  lower  the  handle  still  more 
till  the  point  nearly  touches  the  pos- 
terior surface  of  the  cornea  and  slowly 
withdraw   the    keratome.     Give  the 
fixation-forceps  to  an  assistant  to  gently 
depress  the  eye ;   pass  through  the 
wound  the  iris  forceps  closed,  then 
open  the  forceps,  seize  the  pupillary 
border  of  the  iris,  slowly  draw  it  out, 
and  snip  it  off  with  the  scissors  either 
parallel  to  the  wound,  or  at  right  angles 
to  the  wound  across  the  cornea.  Care- 
fully return  the  cut  edges  of  the  iris 
with  a  curette  (Fig.  315),  and  bandage 
up  the  eye.    In  iridectomy  for  glau- 
coma it  is  the  rule  to  make  a  large 

sclero-corneal  incision  (most  operators  preferring  a  Graefe's  knife) 
and  to  remove  the  iris  up  to  its  cihary  border. 

Cyclitis,  or  inflammation  of  the  ciliary  body, 

uveal  tract  being 


Fifi.  314. — Showing  speculum  in 
eyo,  fixation-forceps  in  position, 
and  the  keratome  passed  into  the 
anterior  chamber  in  the  opera- 
tion of  iridectomy  inwards. 


without  other  parts  of  the 


FiQ.  315.— Curette. 


rarely  occui-s 
involved.  The 
symptoms  are  circumcorneal  zone  of 
redness,  pain  and  tenderness  in  the 
ciliary  region,  pain  on  accommo- 
dating, and  punctate  keratitis.  Deep 
anterior  chamber,  dilated  pupil,  and 
present.    It  is  best  treated  hy  atropin 


increased  tension  may  be 
fomentations  and  leeches. 

Choroiditis,  except  as  part  of  a  more  general  inflammation,  is 
rarely  accompanied  by  external  signs  or  severe  pain.  Ophthalmo- 
sco/JtcrtWy  there  may  be,  if  recent,  soft  yellowish-white  exudation  patches 
either  at  the  yellow  spot  or  elsewhere  in  the  fundus  ;  these  patches 
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oil  clearing  up  leave  as  a  rule  atrophy  of  tlie  choroid,  showing  the 
white  sclerotic  through,  with  the  edges  bordered  by  disturbance  of 
black  pigment.  The  atrophic  patches  may  be  ringed,  diffused,  or 
punctate,  and  if  due  to  hBemorrhage  from  the  choroidal  vessels 
are  generally  large  and  deeply  pigmented.  The  retinal  vessels 
always  pass  over  these  patches  of  choroiditis.  Vision  is  as  a  rule, 
though  not  always,  diminished.  The  usual  causes  are  syphilis 
(acquired  and  congenital),  myopia,  tubercle  and  hajmorrhages.  In 
syphilitic  cases  mercurial  treatment  should  be  continued  for  a 
lengthened  period  ;  the  eyes  should  be  rested  by  the  use  of  dark 
glasses. 

Uveitis,  or  general  inflammation  of  the  uveal  tract,  commonly 
starts  in  the  ciliary  body,  and  is  characterised  by  the  chief  symptoms 
of  iritis,  cyclitis,  and  choroiditis.  It  may  be  divided  into  (1),  puru- 
lent, and  (2),  plastic. 

(1)  Purulent  uveitis  {pano23hthalmitis)  has  usually  a  traumatic 
origin,  but  may  occur  in  pyaemia  and  in  old  blind  eyes.  The  symp- 
toms are  extreme  pain,  acute  congestion  and  oedema  of  the  lids  and 
conjunctiva,  and  after  a  few  days,  if  the  media  are  transparent 
enough,  a  yellowish  reflex,  due,  as  a  rule,  to  suppuration  in  the 
vitreous.  The  usual  course  is  for  the  inflammation  to  afi'ect  the 
whole  interior  of  the  eyeball,  and  afterwards  the  extrinsic  muscles 
and  Tenon's  capsule.  The  treatment  is  by  incisions  into  the  eyeball 
to  allow  free  vent  to  the  pus  or  by  evisceration ;  enucleation  has 
been  followed  by  meningitis  and  is  therefore  contra-indicated. 

(2)  Plastic  uveitis  is  characterised  by  a  gx-eat  tendency  to  deposi- 
tion of  lymph,  and  may  be  divided  into  Acute  and  Chronic. 

{a)  Acute  plastic  uveitis  (^Sympathetic  Inflammation  or  Si/mpathetic 
Ophthalmia)  is  set  up  in  one  eye  by  morbid  changes  usually  the  result 
of  a  wound  of  the  other  eye.  The  injured  eye  is  called  the  "  exciting," 
and  the  other  the  "  sympathising  eye."  It  occurs  usually  from  three 
weeks  to  three  months  after  injury.  It  is  preceded  as  a  rule  by  a 
condition  known  as  "Sympathetic  Irritation,"  characterised  by 
lachrymation,  photophobia,  dimness  of  sight,  oscillations  of  the. pupil 
and  frontal  neuralgia.  The  st/m2itoms  are  impaired  vision,  circum- 
coraeal  zone,  keratitis  punctata,  deep  anterior  chamber,  iritis,  papillo- 
retinitis, and  opacities  in  the  vitreous.  These  symptoms,  unless 
relieved,  are  followed  by  thickening  and  vascularisation  of  the  iris, 
occlusion  of  the  pupil  by  lymph,  shallow  anterior  chamber,  diminished 
tension,  shrinking  of  the  vitreous,  detachment  of  the  retina,  and 
blindness.  The  prognosis  is  very  unfavourable,  as  only  in  a  few  cases 
the  changes  stop  short  of  actual  loss  of  the  eye  for  useful  vision,  and 
it  must  always  be  remembered  that  the  st/mpathising  eye  suffers  as  a 
rule  more  severely  than  the  exciting.  The  nature  of  the  disease  is 
probaljly  a  microbic  inflammation  spreading  from  the  exciting  eye  by 
the  optic  nerves  and  chiasma  to  the  sym])athising  eye.  The  treat- 
menl  consists  in  confinement  to  a  dark  room,  goggles,  atropin,  leeches 
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and  mercury.  If  the  exciting  eye  is  quite  blind  it  should  be  excised, 
but  if  it  has  useful  vision  it  should  be  saved. 

(6)  Chronic  plastic  uveitis  occurs  as  a  rule  in  tubercular  and 
syphilitic  patients.  The  disease  progresses  like  "Sympathetic 
Inflammation,"  but  is  more  chronic ;  it  usually  affects  both  eyes  at 
intervals,  and  may  pass  on  to  complete  blindness.  In  young  children 
plastic  uveitis  may  produce  a  condition  called  " 2oseudogliom,a,"  which 
can  be  diagnosed  as  a  rule  from  glioma  by  discoloration  and  adhesion  of 
the  iris,  minus  tension,  etc.  A  less  severe  and  more  common  form  of 
chronic  plastic  \iveitis  may  be- called  Anterior  uveitis  (serous  iritis)  from 
its  affecting  the  anterior  part  of  the  uveal  tract.  It  is  characterised 
by  keratitis  punctata  (p.  708),  deep  anterior  chamber,  dilatation  of 
the  pupil,  increased  tension,  and  the  usual  symptoms  of  iritis  and 
cyclitis,  accompanied  frequently  by  a  few  peripheral  choroidal  changes, 
and  small  vitreous  opacities.  It  is  generally  found  in  young  adults, 
especially  women,  and  is  associated  with  anfemia,  gout,  rheumatism, 
and  tubercle.  The  treatment  is  complete  rest  for  the  eyes,  and 
atropin  drops,  with  careful  watching  of  intra-ocular  tension. 

Sarcoma  of  the  uveal  tract. — The  Uveal  tract  may  be  affected 
in  any  part  by  sarcoma  (generally  melanotic),  the  usual  primary  ocular 
seat  of  sarcoma  being  the  choroid  or  the  ciliary  body.  The  tumour 
is  at  first  intra-ocular  and  gives  rise  to  no  external  signs  of  irritation, 
but  as  it  grows  glaucomatous  symptoms  supervene.  It  may  per- 
forate the  sclerotic  (extra-ocular  stage)  ;  as  a  rule  metastasis  occurs, 
the  liver  being  often  the  seat  of  secondary  deposit.  It  is  a  disease  of 
adult  life,  and  the  treatment  is  early  excision  of  the  eye. 

V.  Diseases  of  the  crystalline  lens. 

Cataract  is  the  name  applied  to  an  opacity,  complete  or  partial, 
of  the  lens  or  capsule,  and  is  due  to  structural  changes.  Cataracts 
may  be  divided  into  hard  or  soft,  according  to  their  consistency, 
and  this  usually  depends  on  age,  as  under  thirty-five  they  are  "soft." 
They  are  called  primary  when  independent  of  any  other  ocular 
affection,  and  secondary  when  following  some  other  disease,  as 
glaucoma,  iritis,  cyclitis,  intra-ocular  tumour,  etc.  Though  all  cataracts 
at  first  are  incomplete  or  partial,  yet  it  is  advisable  to  make  a  division 
into  (1)  complete  (including  those  tliat  in  time  tend  to  become  com- 
plete), and  (2)  partial  (those  that  do  not,  as  a  rule,  tend  to  become 
complete). 

(1)  Complete  cataracts  are  usually  senile  or  hard,  and  are  called, 
according  to  their  seat  of  origin,  nviclear  or  cortical.  Nuclear  cataracts 
are  characterised  by  an  opacity  at  the  nucleus  of  the  lens ;  they  are 
often  amber  in  colour  and  mostly  hard,  except  sometimes  in  diabetes  ; 
cortical  cataracts,  which  are  the  more  common,  begin  as  flakes  or 
streaks  radiating  from  the  axis  of  the  lens.  Congenital  cataract  may 
occur  as  a  general  opacity  of  the  lens,  and  then  is  usually  binocular. 
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A  complete  cataract  may  degenerate  and  its  cortex  become  fluid 
{Morgagnian  Cataract) . 

(2)  Partial  cataracts  include  {a)  lamellar,  (i)  anterior  polar, 
and  (c)  posterior  polar. 

(rt)  Lamellar  (zomdar)  cataract  is  either  congenital  or  foj'ms  in 
early  life ;  it  is  generally  associated  with  a  history  of  infantile 
convulsions,  and  with  a  deficiency  in  the  enamel  of  the  teeth.  The 
opacity  is  situated  as  a  shell  between  the  nucleus  and  cortex,  which 
are  both  clear.    It  is  usually  symmetrical. 

(6)  Anterior  polar  {pyramidal  cataract)  is  a  small  dense  white  central 
opacity  on  the  anterior  capsule  of  the  lens,  often  due  to  perforation  of 
the  cornea  in  early  life,  and  as  a  rule  associated  with  corneal  nebula. 

(c)  Posterior  polar  cataract  is  situated  at  the  posterior  pole  of 
the  lens.  The  opacity  is  generally  in  radiating  spokes,  and  is  often 
accompanied  by  disease  of  the  vitreous  or  choroid. 

Diagnosis. — When  a  cataract  is  complete  it  looks  white,  amber, 
or  grey,  and  may  be  best  seen  by  dilating  the  pupil,  and  examining 
by  focal  light.  When  incomplete  and  cortical  the  strife  may  be 
seen  by  oblique  illumination  if  the  pupil  is  dilated,  or  by  throwing 
light  into  the  eye  by  the  ophthalmoscopic  mirror  (preferably  a 
plane  mirror),  when  the  strise  will  appear  as  black  lines. 

The  subjective  symptoms  in  incipient  cataract  are  failing  vision, 
black  fixed  spots  or  lines  before  the  eyes,  ability  to  see  better  in 
the  dusk  owing  to  dilatation  of  the  pupil,  myopia,  and  sometimes 
monocular  diplopia  or  polyopia. 

Treatment. — In  incipient  senile  cataract,  especially  of  the  nuclear 
variety,  weak  atropin  (gr.  gr.  j.  to  sj)    drops   will  often 

temporarily  improve  the  sight,  and  may  be  ordered  with  caution. 

The  operations  for  removal  of  the  lens  are  of  two  kinds,  namely 
{a)  extraction  and  {b)  discission;  extraction  is  always  preferable  in  hard 
cataracts,  and  sometimes  in  soft,  especially  in  adults.  It  is  of  course 
necessary  before  proceeding  to  operation  that  the  condition  of  the  eye 
be  satisfactory  as  far  as  the  lids,  conjunctiva  and  lachrymal  apparatus 
are  concerned,  and  that  there  is  good  perception  and  projection  of 
light.  If  there  is  any  discharge  from  the  conjunctiva  a  bacteriological 
examination  must  be  made.  The  tests  for  the  perception  and  projec- 
tion of  light  should  never  be  omitted,  since,  if  the  eye  is  blind  or  the 
fundus  is  seriously  diseased,  the  removal  of  the  cataract  would  be  use- 
less and  unjustifiable.  In  senile  cataract  it  is  usual  to  wait  till  the 
vision  of  one  eye  is  reduced  to  perception  of  large  objects,  and'  the 
vision  of  the  other  is  beginning  to  be  impaired.  The  general  health 
of  the  patient  must  also  be  investigated,  as  senile  cataract  may  be 
associated  with  gout,  glycosuria,  albuminuria,  and  arterial  disease. 

(rt)  The  extraction  operations  are  numerous,  but  the  only  one 
described  here  will  be  the  3  millimetre  flap  operation,  wliich  mav  be 
performed  with  or  without  iridectomy. 

Operation. — The  first  steps  arc  as  in  operation   for  iridectomy 
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(see  p.  710).  After  the  introduction  of  the  spring  speculum,  fix 
the  eye  by  seizing  the  conjunctiva  with  fixation  forceps  immediately 
below  the  centre  of  the  cornea,  pass  the  point  of  a  Graefe's  knife 
through  the  margin  of  the  cornea  at  the  outer  extremity  of  a 
horizontal  line  3  millimetres  beneath  the  summit  of  the  cornea 
Fio-.  316),  and  direct  it  carefully  across  the  anterior  chamber  to 
the  inner  corneal  end  of  the  above  horizontal  line ;  complete  the 
incision  in  the  corneal  margin  above  by  slow  to  and  fro  upward 

movements  of  the  knife.    An  iridec- 
--.=^r:.p-..  tomy  upwards  is   now  performed  if 

.  '  '     '    --^"-^        required  (see  p.  710).    Now  telling 
's  -ti^g  patient  to  look  down,  pass  a 

 .     cystotome   (Fig.   317)  through  the 

wound  and  divide  the  anterior  capsule 
of  the  lens  by  horizontal  incisions ; 
apply  moderate  pressure  by  a  curette 
(Fig.  315)  or  spoon  below  the  low^er 
border  of  the  cornea  till  the  upper 
edge  of  the  lens  presents  in  the  wound 
(see  Fig.  318)  and  the  lens  is  gradu- 
ally delivered.    The  speculum  may 
next  be  removed  and  the  lids  closed 
for  a  brief  time,  after  which  any  soft 
matter  is  extruded  by  pressure  applied 
to  the  lower  surface  of  the  cornea 
with  the  curette.     The  iris  is  now  carefully  replaced  by  the 
curette,  and  both  eyes  bandaged  up.     The  after-treatment  consists 
in  keeping  the  eyes  bandaged  for  about  a  week,  removing  the 
bandages  and  washing  the  lids  gently  every  day.     If  there  are  any 
signs  of  iritis,  characterised  by  pain  and  swelling  of  the  lids,  atropiu 
and  leeches  must  be  prescribed  ;  if  the  corneal  wound  suppurates  it 
should  be  cauterised  or  dusted  with  iodoform.    The  other  complica- 
tions may  be  prolapse  of  the  iris,  intra-ocular  hsemorrhage  and 


Fig.  316. — Showing  speculum  in 
eye,  fixation  forceps,  and  Graefe's 
knife  in  position  for  performing 
an  upward  flap  section  in  cataract 
extraction.  The  line  of  flap  is 
also  shown  dotted. 


Fio.  317. — Cystotome. 


panophthalmitis.  After  two  months  the  vision  should  be  tried  for 
glasses,  and  if  there  is  much  membrane  left  in  the  pupillary  area  ' 
{after-cataract),  producing  unsatisfactory  vision,  a  secondary  operation 
must  be  performed.  This  is  done,  the  eye  being  under  cocain,  and 
the  pupil  dilated  by  atropin  by  passing  a  needle  (Fig.  319)  or  a 
narrow  Graefe  knife  through  the  periphery  of  the  cornea  and 
dividing  the  membrane. 

{/j)  The  discission  or  needling  ojjei-ation  for  soft  cataract. — Place 
the  patient  in  the  recumbent  position  and  induce  local  anaesthesia 
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by  cocain,  or  if  the  patient  be  nervous  or  a  young  child  give 
chloroform.  The  pupil  must  be  fully  dilated  beforehand  by 
atropiu.  Standing  behind  the  patient's  head,  introduce  the  spring 
speculum  (Fig.  313),  fix  the  globe,  and  pass  a  sharp,  straight  stop- 
needle  (Fig.  319)  through  the  periphery  of  the  cornea  into  the 
anterior  chamber.  Push  the  needle  firmly  but  gently  till  it  touches 
the  anterior  capsule  of  the  lens  near  its  centre,  and  by  a  crucial 
incision  lacerate  the  capsule  of  the  lens.  Now  slowly  withdraw  the 
needle,  put  atropin  in  the  eye,  and  apply  a  bandage.  The  eff'ect  of 
this  operation,  which  may  have  to 
be  repeated,  is  that  the  lens-matter 
passes  into  the  anterior  chamber, 
and  is  softened  by  the  aqueous  and 
absorbed.  Occasionally  in  young 
children  repeated  needlings  may 
produce  absorption  of  the  whole 
lens.  As  a  rule,  however,  after  a 
week  or  ten  days  the  soft  matter 
must  be  evacuated,  especially  if  it 
produces  much  irritation  or  in- 
creased tension.  This  operation 
{linear  extraction)  is  done  by 
making  an  incision  in  the  lower 
part  of  the  cornea  with  a  keratome 
(Fig.  314),  as  in  the  first  steps  of 
an  iridectomy  operation  (p.  710). 
After  the  corneal  incision  has  been  made  and  the  keratome  with- 
drawn, a  curette  (Fig.  315)  should  be  introduced  through  the  corneal 
wound,  and  by  manipulating  the  curette  the  soft  matter  passes  out 
along  its  groove  and  can  be  removed.  Care  must  be  taken  on 
completion  of  the  operation  that  the 

iris  is  not  caught  in  the  edges  of  the   

The  chief  injuries  of  the  lens  Fiq.  3l9.-Stop-needle. 

are   (1)  traumatic  cataract  due  to 

rupture  of  the  capsule,  and  (2)  dislocations  of  the  lens  usually 
downwards  but  sometimes  into  the  anterior  or  posterior  chambers. 


Fig.  318. — Showing  the  lens  presenting 
in  the  wound  from  pressure  by  the 
spoon  during  the  operation  of  extrac- 
tion. 


VI.  Diseases  of  the  optic  nerve,  retina,  and  vitreous. 

The  optic  nerve  fibres  may  be  divided  into  two  sets,  axial  (for 
the  supply  of  the  yellow  spot  region)  and  peripheral  (for  the  rest  of 
the  retina). 

Optic  neuritis,  or  inflammation  of  the  optic  nerve,  may  be  acute 
or  chronic,  and  attack  the  whole  or  part  of  the  fibres  of  the  nerve; 
and  may  be  divided  mio  {\)  papillitis  implicating  the  intra-ocular 
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end  of  the  nerve,  and  (2)  retro-bulbar  neuritis  affecting  the  nerve 
behind  the  globe. 

1.  Papillitis  usually  affects  both  eyes  except  when  due  to  orbital 
mischief.  The  signs,  chiefly  ophthalmoscopic,  are  hypersemia,  swell- 
ing and  haziness  of  the  edges  of  the  disk,  distended  and  tortuous 
retinal  veins,  and  small  or  normal  retinal  arteries.  In  extreme 
cases  the  retina  is  much  involved  (papillo-retinitis),  the  diHtended 
veins  being  covered  in  part  by  greyish-white  strise  or  opacities, 
and  the  retina  itself  cedematous  with  flame-shaped  haemorrhages 
often  radiating  from  the  disk.  The  vision  varies  greatly,  it  may  be 
normal  or  much  reduced,  and  the  field  for  vision  is  usually  peri- 
pherally limited.  The  chief  causes  are  cerebral  tumours,  cerebral 
abscess,  tubercular  meningitis,  and  nephritic,  also  orbital  inflamma- 
tions, acute  myelitis,  syphilis,  ansemia  and  lead  poisoning.  The 
treatment  is  chiefly  constitutional  by  mercury,  iodide  of  potassium  or 
tonics  as  strychnine  and  iron,  the  eyes  must  be  protected  from  the 
light  by  tinted  glasses.  In  uni-ocular  papillitis  incision  into  the 
nerve-sheath  has  by  some  been  recommended. 

2.  Retro-bulbar  neuritis  may  occur  in  one  eye,  due  to  orbital 
periostitis,  etc.,  without  at  first  any  ophthalmoscopic  signs,  the  only 
symptoms  being  loss  of  sight  and  generally  pain  on  extreme  lateral 
movements  of  the  eye.    There  is  usually  a  central  scotoma. 

Chronic  retro-bulbar  neuritis  {toxic  amblyopia),  generally  affecting 
both  eyes,  is  an  inflammation  of  the  axial  fibres,  and  is  found  in 
persons  using  excess  of  tobacco  or  alcohol,  and  perhaps  in  diabetes. 
The  symptoms  are  diminution  of  vision  usually  of  both  eyes,  the 
fields  of  vision  being  normal  as  to  their  periphery  but  containing  a 
central  scotoma  (blind  spot)  for  red  and  green.  By  the  ophthalmo- 
scope the  only  change  to  be  seen  in  most  cases  is  slight  pallor  of  the 
temporal  side  of  the  optic  disk.  The  patients  complain  of  a  mist 
before  the  eyes,  and  of  confusing  gold  and  silver  coins ;  they 
generally  exhibit  want  of  tone  from  mental  worry  or  alcoholism. 
The  treatment  is  directed  to  improve  the  general  health,  and  to 
avoid  the  exciting  cause. 

Atrophy  of  the  optic  nerve  may  be  a  primary  disease,  or 
secondary  to  some  other  optic  nerve  or  retinal  affection.  By  the 
ophthalmoscope  the  optic  disk  is  white  or  greyish,  often  slightly 
cupped  or  filled  up  ;  the  lamina  cribrosa  is  too  plainly  visible  ;  the 
retinal  vessels,  especially  the  arteries,  are  small ;  the  vessels 
may  be  accompanied  by  white  streaks  on  each  side ;  and  if  there 
has  been  previous  papillitis,  the  vessels  are  curved  antero-posteriorly 
and  often  obscured  in  places  ;  the  scleral  ring  round  the  disk  is  too 
white  and  the  edges  of  the  disk  may  be  irregular.  Atrophy  may 
follow  papillitis,  retro-bulbar  neuritis,  embolism  of  the  central 
artery  of  the  retina,  retinitis  (especially  pigmentary),  and  glaucoma. 
A  form  called  progressive  atrophy  is  found  in  locomotor  ataxia, 
insular  sclerosis,  general  paralysis  of  the  insane,  and  as  a  purely  local 
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disease  ;  it  is  marked  by  concentric  contraction  of  the  fields  of  vision, 
loss  of  sight,  colonr  blindness,  and  sometimes  central  scotoma,  and 
as  its  name  implies  progresses  to  complete  blindness.  The  treatment 
is  the  administration  of  anti-syphilitic  remedies,  hypodermic  injec 
tions  of  strychnia,  and  galvanism,  but  the  prognosis  is  as  a  rule  very 
bad. 

Retinitis,  or  inflammation  of  the  retina,  is  usually  accompanied 
by  diminution  of  vision,  especially  at  night  or  in  dim  lights,  and  is 
characterised  ophthalmoscoipically  by  loss  of  transparency  and  haze 
of  the  fundus  ;  soft  white  discrete  or  grouped  spots ;  haemorrhages 
of  various  sizes  and  shapes  (striated  or  flame-shaped  in  nerve-fibre 
layer),  and  by  vitreous  opacities.  Retinitis  is  associated  with 
syphilis,  nephritis,  glycosuria,  leukemia,  ^j^xm^  {-purulent  retinitis) 
and  with  diseases  of  the  circulatory  system  {hcemorrhagic  retinitis). 
The  prognosis  hi  cases  of  retinitis  with  chronic  interstitial  nephritis 
is  very  grave,  as  a  patient  rarely  lives  more  than  eighteen  months. 
The  treatment  is  chiefly  constitutional,  but  the  eyes  must  be  shaded 
and  used  as  little  as  possible. 

Retinitis  pigmentosa  is  a  chronic  and  symmetrical  disease, 
occurring  in  early  life,  characterised  by  night  blindness,  and  great 
contraction  of  the  fields  of  vision,  even  though  the  central  vision 
be  normal.  Ophthalmosco2ncaUy  the  optic  disk  is  "  waxy-looking  " 
and  atrophied,  the  retinal  arteries  are  small,  and  there  is  much 
lace-work  retinal  pigment,  especially  at  the  equator  and  periphery. 
The  loss  of  sight  is  progressive,  and  the  disease  often  ends  in 
blindness. 

Occlusion  (Embolism)  of  the  central  artery  of  the  retina 
occurs  usually  on  the  left  side  ;  it  may  be  associated  with  heart 
disease,  but  is  probably  as  a  rule  due  to  endarteritis.  Owing  to  this 
artery  being  a  terminal  one,  complete  plugging  of  it  is  followed  by 
total  and  sudden  blindness. — The  ophthalmoscopic  signs  are  pale 
optic  disk,  di9"used  retinal  haze,  bright  red  colour  at  yellow  spot, 
and  retinal  arteries  near  the  disk  very  small  and  often  like  white 
threads.  The  treatment  is  massage  of  the  eyeball,  and  nitrite  of 
amy],  but  the  loss  of  vision  is  rarely  recovered. 

Detachment  of  the  retina  is  due  to  separation  of  the  retina  from 
its  pigment  epithelium  by  serous  exudation  or  hsemorrhage.  It  is 
accompanied  by  defect  in  the  field  of  vision  corresponding  to  the 
detachment.  With  the  ophthalmoscope  the  detachment  looks 
greyish,  and  the  retinal  vessels  passing  over  it  are  seen  to  be 
elevated.  The  causes  are  blows  on  the  eye,  mj'opia,  cicatrices 
following  wounds,  and  choroidal  tumours.  Treatment,  except 
complete  rest,  is  visually  unavailing. 

Glioma  of  the  retina  is  probably  an  endothelioma.  It  occui-s 
in  early  life,  is  very  malignant,  and  may  be  bilateral.  The  first 
sign  is  a  shining  yellow  reflex  (cat's-ei/e)  behind  the  pupil  ;  by  focal 
illumination  there  is  found  a  nodular  swelling,  with  small  vessels 
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and  often  hajmorrhages  on  it.  This  is  followed  by  glaucomatous 
symptoms  ;  and  the  growth  then  tends  to  spread  along  the  optic 
nerve  towards  the  brain,  or  to  perforate  the  sclerotic  (extra-ocular 
stage).  Death  generally  occurs  from  cerebral  complications  or 
exhaustion  ;  metastasis  is  very  rarely  met  with.  The  treatment  is 
immediate  excision  of  the  eye  with  removal  of  as  much  of  the  optic 
nerve  as  possible,  or  evisceration  of  the  orbit ;  when  the  growth  is 
intra-ocular  operative  procedure  is  very  successful  in  saving  the 
patient's  life. 

Vitreous  opacities  are  usually  associated  with  diseases  of  the 
uveal  tract  or  of  the  retina,  but  often  occur  in  extreme  myopia,  and 
from  retinal  and  choroidal  hjemorrhages.  The  opacities  may  be  of 
different  shapes  and  sizes,  and  in  syphilis  are  very  minute  and 
dust-like.  The  patient  complains  of  seeing  black  specks  floating 
before  the  eyes,  and  the  vision  is  often  much  reduced.  Owing  to 
degeneration  the  vitreous  may  be  fluid,  and  contain  cholesterine 
crystals. 

Suppuration  of  the  vitreous  {su2ypurative  hyalitis)  is  due  to 
injury  or  to  extension  of  a  purulent  uveitis,  and  is  sometimes 
called  pseudo-gliojiia,  from  the  yellowish  fundus  reflex. 

Foreign  bodies,  as  steel,  glass,  etc.,  may  be  found  in  the  vitreous, 
and,  if  steel  or  iron,  can  be  removed  by  the  electro-magnet  intro- 
duced through  the  original  wound  when  scleral,  or  through  an  incision 
in  the  sclerotic. 

VII.  Glaucoma. 

Glaucoma  is  a  condition  of  the  eye  dependent  on  excess  of  the 
intra-ocular  pressure.  The  chief  si/mptoms  are  increased  intra-ocular 
tension  (elicited  by  palpating  the  eyeball  with  both  index  fingers 
through  the  closed  lids) ;  ocular  pain  and  tenderness  ;  enlargement 
of  the  perforating  vessels  ;  impaired  sensibility,  steaminess,  and 
pitted  appearance  of  the  cornea ;  shallow  anterior  chamber ;  dilata- 
tion of  the  pupil ;  greenish  fundus  reflex ;  pulsation  of  the  retinal 
arteries,  and  engorgement  of  the  retinal  veins  ;  undermining  and 
cupping  of  the  optic  disk  ;  diminished  acuity  of  vision  and  light 
sense  ;  and  limitation  of  field  of  vision  chiefly  on  nasal  side.  These 
symptoms  are  generally  preceded  or  accompanied  by  smoky  vision 
(everything  seen  in  a  gray  or  yellow  fog),  coloured  concentric  rings, 
round  lights  (red  outside  and  bluish-green  inside),  neui-algia 
along  the  branches  of  the  fifth  nerve,  and  rapidly  increasing 
presbyopia  necessitating  frequent  changes  of  glasses. 

Varieties. — Glaucoma  may  be  divided  into  (1)  acute,  ("2)  subacute, 
and  (3)  chronic. 

1.  Acute  glaucoma  is  characterised  by  the  severity  and  suddenness 
of  its  onset,  and  from  the  vomiting,  megrim,  etc.,  accompanying  it 
has  often  been  mistaken  for  a  bilious  attack.  The  steaminess  of  the 
cornea  prevents  as  a  rule  any  view  being  obtained  of  the  fundus, 
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although  the  pupil  is  widely  diluted.  The  optic  disk  when  visible 
is  found  in  first  attacks  not  to  be  cupped,  but  there  is  marked 
pulsation  of  the  retinal  arteries  and  engorgement  of  the  veins. 
Such  an  attack  may  subside  after  a  few  days,  but  is  generally 
followed  by  others  until  the  eye  may  pass  into  a  permanent  glauco- 
matous condition  {absolute  glaucoma)  and  vision  be  totally  destroyed. 
Acute  glaucoma  is  accompanied  by  great  pain  and  high  tension  ; 
when  luirelieved  by  operation  the  eye  may  become  staphylomatous 
and  even  burst,  later  on  from  degenerative  changes  the  tension 
diminishes  and  the  eye  shrinks.  Some  cases  of  acute  glaucoma 
are  accompanied  by  severe  intra-ocular  haemorrhage  (hcBmorrhagic 
glaucoma). 

2.  Subacute  glaucoma  is  characterised  by  the  symptoms  of  glau- 
coma as  given  above.  There  is  generally  a  gradual  progress, 
sometimes  with  exacerbations,  and  it  may  at  any  time  give  rise  to 
acute  glaucoma. 

3.  Chronic  glaucoma  may  follow  an  acute  or  subacute  attack, 
but  there  is  an  insidious  and  progressive  form  usually  attacking 
both  eyes,  in  which  all  imflammatory  signs  are  absent.  Without 
pain  and  often  with  no  apparent  increase  of  tension,  there  is  gradual 
reduction  of  the  amplitude  of  accommodation,  and  diminished  corneal 
sensibility,  together  with  cupping  and  progressive  atrophy  of  the 
optic  disks,  generally  ending  in  absolute  blindness. 

Pathology. — Glaucoma  may  be  produced  by  any  circumstance 
tending  to  upset  the  normal  relation  of  the  secretion  and  excretion 
of  the  intra-ocular  fluids.  These  fluids,  secreted  by  the  ciliary  pro- 
cesses, pass  chiefly  out  at  the  angle  between  the  iris  and  the  cornea 
{iridic  or  filtration  angle).  This  increased  tension  may  be  produced 
by  hypersecretion  of  the  ciliary  processes,  obstruction  at  the  filtra- 
tion angle,  or  by  serosity  of  the  fluids.  The  most  frequent  cause 
is  obstruction  of  the  filtration  angle  due  to  inflammatory  products, 
or  to  mechanical  means  as  growth  of  the  lens,  or  dilatation  of 
the  pupil  especially  by  atropin.  Glaucoma  occurs  as  a  rule  in 
persons  over  forty  "years  of  age,  is  frequently  hereditary,  and  is 
often  associated  with  hypermetropia.  It  may  be  secondary  to 
complete  posterior  synechia,  perforating  ulcers  and  wounds  of  the 
cornea,  dislocation  of  the  lens  laterally  and  into  the  anterior 
chamber,  cataract  operations,  intra-ocular  tumours,  and  intra-ocular 
htemorrhage. 

The  treatment  of  acute  glaucoma  is  by  instillation  of  eserin 
(especially  if  the  attack  is  caused  by  atropin)  or  by  a  large  iridec- 
tomy (p.  710),  as  much  as  one-fifth  of  the  iris  being  removed. 
Several  other  operations,  as  sclerotomy,  have  been  recommended. 
In  glaucoma  absolutum  puncture  of  the  sclerotic  often  relieves  the 
pain.  In  subacute  cases  iridectomy  is  generally  indicated,  but  in  chronic 
glaucoma  without  marked  tension  operative  procedure  probably  does 
little  good,  and  eserin  or  pilocarpin  drops  are  the  chief  treatment. 
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VIII.  Diseases  of  the  orbit. 

Subconjunctival  hsemorrhage,  due  to  a  blow  on  the  eye  or  to 

rupture  of  a  small  vessel,  owing  to  cough,  or  strain,  is  of  a  bright 
red  colour.  The  blood  effusion  is  more  marked  anteriorly  and  does 
not  pass  far  back.  Exactly  the  converse  as  to  the  position  of  the 
blood  applies  to  deep  orbital  hfemorrhage  following  fracture  of  the 
anterior  fossa  of  the  skull. 

Orbital  abscess  and  orbital  cellulitis,  when  acute,  are 
difficult  to  diagnose  from  each  other.  Though  often  traumatic  they 
may  be  due  to  cold,  irritation  of  a  tooth,  erysipelas  or  pyaemia,  and 
sometimes  originate  in  periostitis.  They  are  usually  characterised 
by  swelling  of  the  lids,  chemosis  of  the  conjunctiva,  pain  on  move- 
ments of  the  eye  and  on  pressing  back  the  eyeball,  limitation  of 
the  ocular  movements,  facial  neuralgia,  and  proptosis ;  sometimes 
there  is  a  defined,  tender,  fluctuating  swelHug.  If  the  symptoms 
are  not  soon  relieved,  especially  in  orbital  cellulitis,  papillitis  and 
atrophy  of  the  optic  nerve  may  ensue  and  also  meningitis.  Orbital 
abscess  may  be  chronic  and  simulate  a  solid  tumour.  The  treat- 
ment consists  in  early  evacuation  of  the  pus,  hot  fomentations  and 
constitutional  remedies. 

Tumours  of  the  orbit  usually  cause  protrusion  of  the  eye 
(proptosis),  impairment  of  its  movements,  and  papillitis  or  optic 
atrophy.  Generally  one  orbit  only  is  affected.  The  origin  of  an 
orbital  tumour  may  be  primary,  in  the  lachrymal  gland,  in  the 
loose  orbital  tissues,  in  the  periosteum,  in  the  eyeball  or  in  the 
optic  nerve ;  or  secondary,  starting  from  a  neighbouring  cavity. 
The  primary  tumours  may  be  cystic  (hydatid,  dermoid);  osseous 
(ivory  exostosis),  sarcomatous,  and  vascular  (ntevi).  Amongst  the 
secondary  tumours  may  be  mentioned  arterio-venous  communication 
in  the  cavernous  sinus  giving  rise  to  a  pulsating  tumour,  and  dis- 
tension of  the  frontal  sinus  by  retained  mucus  {frontal  mucocele). 
The  treatment  is  mainly  the  same  as  in  other  parts.  Malignant 
tumours  should  be  freely  removed  with,  if  ne'cessary,  the  eyeball 
and  the  contents  of  the  orbit,  and  chloride  of  zinc  paste  in  some 
cases  applied  on  strips  of  lint  for  a  few  days  afterwards. 

Enucleation  of  the  eye. — Patient  lying  down  and  as  a  rule 
under  general  antesthesia ;  operator  standing  behind  the  head ; 
spring  speculum  in  lids.  Seizing  the  conjunctiva  with  a  pair  of 
fixation  forceps  at  outer  or  inner  border  of  cornea,  divide  the  con- 
junctiva and  subconjunctival  tissue  all  round  the  cornea  with 
scissors ;  raise  each  rectus  tendon  in  succession  on  a  squint  hook 
(Fig.  321)  and  divide  each  one  close  to  the  globe;  now  separate 
the  limbs  of  the  speculum  and  the  eyeball  will  project  forwards ; 
pass  a  pair  of  stout  curved  scissors,  closed,  behind  the  globe  from 
the  outer  side,  and  feel  for  the  optic  nerve ;  then  pull  back  the 
scissors  slightly,  open  them  and  divide  the  nerve.    The  globe, 
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now  pushed  forwards  by  the  scissors,  is  taken  between  the  fingers 
and  thumb,  and  the  other  attachments  are  divided  by  the  scissors. 
After  the  operation,  firm  pressure  is  applied  by  a  bandage.  There 
is  but  rarely  any  trouble  from  haemorrhage.  An  artificial  eye  may 
be  given  about  three  months  after  operation,  if  the  socket  is 
healthy. 

IX.  Errors  of  refraction  and  accommodation. 

The  light  percipient  portion  of  the  eye  exists  at  the  external  layer 
of  the  retina  [rods  and  cones),  and  it  is  necessary  for  perfect  vision 
that  images  of  external  objects  should  be  accurately  focussed  on 
this  layer.  Rays  of  light  passing  into  the  eye  are  refracted  at  the 
anterior  surfaces  of  the  cornea,  lens  and  vitreous,  and  brought  to  a 
focus  at  a  point  varying  with  the  refraction.    The  human  eye  for 


Fig.  320. — Diagram  to  illusstrate  errors  of  refraction.  L.  Convex  lens. 
X  X.  Principal  axis.  D.  Divergent  ray.  P.  Parallel  jay.  C.  Convergent 
ray.  H.,  Em.  and  My.  Position  of  retina  in  hypermetropic,  emmetropic, 
and  myopic  eyes. 

the  sake  of  simplicity  may  be  considered  as  represented  by  a  convex 
lens  of  23  mm.  focus  ;  and  the  following  laws  regulating  the  passage 
of  light  through  a  convex  lens  will  then  be  applicable  to  it.  Rays 
of  light  passing  through  a  convex  lens  (Fig.  320,  L)  parallel  (P)  to 
the  principal  axis  (X  X),  and  therefore  coming  from  infinity,  ai'e 
brought  to  a  focus  at  a  point  (Em.)  {principal  focus)  varynig 
inversely  in  distance  to  the  convexity  of  the  lens ;  rays  coming 
from  a  point  (D)  closer  than  infinity  {divergent  rays)  are  refracted 
further  back  (My.)  from  the  lens  than  the  focal  point ;  and  rays 
coming  from  a  point  (C)  beyond  infinity  {convergent)  are  focussed 
at  H  between  the  lens  and  its  principal  focus  Em. 

Emmetropia. — In  an  eye  of  normal  refraction  {emmetrojjid)  with 
its  accommodation  relaxed,  parallel  rays  (P)  passing  through  the 
pupil  will  be  focussed  by  the  surfaces  at  a  point  (Em.)  represented 
by  the  external  surfaces  of  the  rod  and  cone  layer  of  the  retina ; 
divergent  rays  (D)  will  be  focussed  behind  the  retina  at  My.  ;  and 
convergent  rays  (C)  in  front  of  the  retina  at  H.    In  order  to  focus 
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the  divergent  rays  (D)  upon  the  retina  (Em.)  it  is  necessary  to 
increase  the  convexity  of  the  lens  and  so  shorten  its  focal  length. 
This  is  done  by  accommodation,  and  a  young  emmetroyje  with 
normal  accommodation  should  be  able  to  focus  on  his  retina  all 
rays  from  parallel  to  divergent  ones  starting  from  a  few  inches 
in  front  of  his  cornea. 

Hypermetropia  is  the  condition  in  which  in  the  eye  at  rest  the 
retina  (H)  only  receives  certain  convergent  rays  (C) ;  parallel  rays  (P) 
and  divergent  rays  (D)  are  refracted  beyond  the  retina  (H).  This 
takes  place  owing  to  the  distance  between  the  cornea  and  the  retina 
being  too  short,  or  from  lessened  convexity  of  the  lens ;  the  usual 
cause  is  congenital  shortness  of  the  axis  of  the  eye.  Hypermetropes 
from  this  fact  are  obliged  to  accommodate  for  parallel  rays,  and  still 
more  for  divergent  ones.  The  treatment  naturally  is  to  increase  the 
convexity  of  the  lens  artificially  by  giving  a  convex  lens  ;  and  by  so 
doing  allowing  parallel  rays  to  be  refracted  on  the  retina,  and  then 
the  ciliary  muscle  ought  to  be  able  to  focus  divergent  rays  on  the 
retina.  In  children  and  young  adults,  to  find  out  their  hyper- 
metropia it  is  often  necessary  to  order  atropin  before  testing  the 
refraction,  but  in  adults  homatropin  and  cocain  drops  applied  twice 
are  enough.  The  symptoms  of  hypermetropia  are  pain  and  discomfort 
on  reading,  congested  eyelids  and  oonjunctivEe,  spasm  and  fibrillar 
twitchings  of  the  lids,  convergent  strabismus,  and  headache. 
Hypermetropia  is  usually  congenital,  often  hereditary,  and  is 
frequently  associated  with  a  flat-looking  face,  shallow  orbits,  and 
small  eyes. 

Myopia  is  the  opposite  condition  to  hypermetropia,  and  in  it  the 
retina  (My.)  only  receives  certain  divergent  rays  (D).  It  is  due  as 
a  rule  to  the  axis  of  the  eye  being  too  long,  or  in  some  cases  to  the 
ciliary  muscle  rendering  the  lens  too  convex  (spasm  of  accommodation). 
The  treatment,  except  in  cases  of  spasm  of  accommodation,  is  to 
give  concave  glasses  to  allow  parallel  and  other  divergent  rays  to 
fall  on  the  retina.  In  low  degrees  of  myopia  it  is  only  necessary  to 
order  glasses  for  distance,  but  in  high  degrees  it  is  usual  to  order 
a  stronger  pair  for  distance,  and  a  weaker  pair  for  reading.  In 
apparent  myopia  due  to  spasm  of  the  ciliai-y  muscle  it  is  important 
to  order  atropin  to  find  out  the  true  refraction.  Myopes  often 
have  the  head  elongated  in  the  antero-posterior  diameter,  a  long 
face  and  large  prominent  eyes.  Myopia  is  generally  accompanied 
by  a  crescent  at  the  outer  side  of  the  disc  or  by  posterior  staphy- 
loma, and  there  may  be  secondary  choroidal  trouble,  detachment  of 
the  retina,  and  vitreous  opacities. 

Astigmatism  is  the  condition  in  which  one  or  more  of  the 
refractive  surfaces  have  not  the  same  curvature  in  all  directions. 
Astigmatism  may  be  divided  into — (1)  irregular,  in  which  there  is 
a  difference  of  refraction  in  the  different  parts  of  the  same  meridian 
due  to  changes  in  the  lens  and  cornea;  and  {2)  regular,  where  there 
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is  a  diflPerence  in  two  meridians  {chief  meridians)  at  right  angles  to 
one  another,  and  called  those  of  maximum  and  minimum  refraction. 
It  is  usually  corneal  {static  astigmatism),  but  may  be  due  to  the 
ciliary  muscle  {dynamic  astigmatism).  Regular  astigmatism  may 
be  (a)  simple,  where  one  meridian  is  emmetropic  and  the  other 
hypermetropic  or  myopic,  and  is  then  called  simple  hypermetropic 
or  simple  myopic  astigmatism  ;  {b)  compound,  where  the  chief 
meridians  are  unequally  myopic  (compound  myopic  astigmatism)  or 
unequally  hypermetropic  (compound  hypermetropic  astigmatism) ; 
or  (c)  mixed,  where  one  chief  meridian  is  hypermetropic  and  the 
other  myopic.  Persistent  headache  is  commonly  met  with  in 
astigmatism.  The  treatment  is  by  cylindrical  glasses  for  simple 
astigmatism,  and  by  cylindrical  glasses  in  combination  with 
sphericals  for  compound  and  mixed. 

Presbyopia. — In  the  eyes  of  all  persons  from  forty  to  forty-five 
years  of  age  it  is  found  that,  owing  to  changes  in  the  elasticity  of 
the  lens,  the  ciliary  muscle  begins  perceptibly  to  lose  its  power  of 
altering  the  convexity  of  the  lens.  The  effect  of  this  will  be  to 
prevent  near  objects  being  focussed  on  the  retina  at  the  usual 
reading  distance ;  in  order  to  counteract  this  condition  and  to  help 
the  ciliary  muscle  it  is  necessary  to  prescribe  convex  glasses  for 
reading.  It  has  been  found  that  the  glass  needed  is  about  one 
dioptre  for  every  five  years  after  forty. 

X.  Strabismus  and  ocular  paralysis. 

Strabismus  {squint)  is  always  present  when  the  two  eyes  are  not 
directed  simultaneously  towards  the  same  object,  and  is  usually 
accompanied  at  some  time  by  double  vision  {diplopia).  Strabismus 
occurs  from  over-action,  weakness,  or  paralysis  of  one  or  more  of  the 
extrinsic  ocular  muscles.  It  is  usually  convergent  or  divergent,  but 
may  be  upward  or  downward.  It  may  be  constant  {fixed)  or  occa- 
sional {periodic),  and  though  usually  only  one  eye  squints,  yet 
sometimes  both  eyes  may  do  so  in  turn  {alternating).  When  the 
squinting  eye  follows  its  fellow  normally  in  all  its  movements  the 
squint  is  called  concomitant  in  contra-distinction  to  paralytic. 
Diplopia  is  much  more  marked  in  paralytic  than  in  concomitant 
squint.  The  non-squinting  eye  is  called  the  fixing  eye,  and  strabis- 
mus may  be  estimated  by  telling  the  patient  to  look  at  an  object 
about  two  feet  away  with  the  fixing  eye,  and  then  taking  the 
distance  between  the  middle  of  the  palpebral  aperture  and  the 
middle  of  the  cornea  of  the  squinting  eye  {primary  squint);  on 
now  making  the  squinting  become  the  fixing  eye  the  amount  of 
deviation  of  the  original  fixing  eye  is  taken  {secondary  squint).  In 
paralytic  cases  the  secondary  squint  exceeds  the  primary,  but  it  is 
equal  to  or  less  than  the  primary  in  concomitant  squint. 

Convergent  strabismtis  {internal  squint)  is  most  commonly  due  to 
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hypermetropia,  owing  to  the  fact  that  the  excessive  accommodation 
necessitates  a  correspondingly  great  convergence ;  but  it  may  occur 
occasionally  in  myopia,  and  also  follows  division  or  paralysis  of  an 
external  rectus. 

Divergent  strabismus  {external  squint)  is  caused  from  insufficiency 
of  convergence  power,  and  weakness  of  the  internal  recti,  especially 
in  myopia  ;  from  defective  vision  of  an  eye,  as  in  corneal  nebulae  ; 
and  from  division  or  paralysis  of  an  internal  rectus 

The  treatment  of  concomitant  strabismus  is  by  atropin,  eserin, 
spectacles,  prisms,  and  stereoscopic  exercises.  The  operations  that 
may  be  required  are  either  tenotomy  of  the  muscle  of  the  affected 
side,  or  advancement  of  the  muscle  of  the  opposite  side.  As  a  rule 
only  one  eye  should  be  operated  on  at  a  time.  The  treatment  of 
paralytic  strabismus  is  by  constitutional  remedies  and  galvanism  of 
the  affected  muscle. 

Tenotomy  of  the  internal  rectus. — Patient  lying  down  and  under 
cocain  or  general  antesthesia  ;  operator  standing  in  front  and  to  the 
right-hand  side.  Introduce  the  spring  speculum,  and  pinch  up  with 
a  pair  of  fixation-forceps   the   conjunctiva  and  subconjunctival 


Fig.  321. — Strabismus  hook. 


tissue  at  the  point  of  junction  of  the  lower  horizontal  and  inner 
vertical  tangents  of  the  cornea.  Divide  this  fold  with  a  pair  of 
blunt-pointed  scissors,  making  the  incision  only  large  enough  to 
admit  the  points  of  the  scissors,  and  then,  passing  the  scissors 
through  the  incision,  divide  the  capsule  of  Tenon.  Pass  the 
strabismus  hook  (Fig.  321)  into  the  wound,  directing  its  point  back- 
wards, and  then  turn  the  end  of  the  hook  upwards  between  the 
globe  and  the  tendon,  until  its  point  is  seen  beneath  the  conjunctiva, 
at  the  upper  border  of  the  tendon.  Introduce  the  scissors  through 
the  wound,  and  open  the  blades  on  either  side  of  the  tendon  between 
the  globe  and  the  hook,  and  by  one  or  two  snips  cut  through  the 
tendon.  Remove  the  hook  and  then  reinti'oduce  it  to  ascertain  that 
the  tendon  is  completely  divided.  The  eyes  should  be  bandaged 
for  about  twelve  hours.  The  method  is  the  same  for  the  external 
rectus,  but  it  must  be  remembered  that  the  tendon  is  situated  a 
little  further  back. 

Ocular  paralyses. — Complete  paralysis  of  the  third  nerve  is 
characterised  by  complete  ptosis  ;  external  strabismus ;  inability  to 
move  the  eye  completely  up,  down,  or  in  ;  crossed  diplopia  ;  moderate 
mydriasis  and  inactivity  of  the  pupil  to  all  the  reflexes ;  and 
paralysis  of  accommodation  Any  one  of  the  muscles  supplied  by 
the  third   nerve  may  be  sepai'ately  paralysed,  also  the  superior 
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oblique  (fourth  nerve)  and  the  external  rectus  (sixth  nerve). 
Paralysis  'of  the  extei-Tial  rectus  gives  rise  to  internal  strabismus, 
inability  to  move  the  eye  outwards,  and  homonymous  diplopia.  It 
is  the  most  common  of  the  ocular  palsies,  probably  from  the  long 
course  of  the  sixth  nerve.  All  the  external  ocular  muscles  may  be 
paralysed  at  the  same  time  (ophthalmoplegia  externa). 

The  intra-ocular  muscles  are  the  pupillary  {sphincter  2^upillai)  and 
the  ciliary.  The  pupillary  muscle  may  be  affected  by  paralysis  of 
the  third  or  short  ciliary  nerves,  producing  medium  mydriasis,  and 
by  paralysis  of  the  cervical  sympathetic  or  long  ciliary  nerves, 
producing  partial  miosis.  The  ciliary  muscle  may  be  paralysed 
{cycloplegia)  by  affections  of  the  third  or  short  ciliary  nerves,  usually 
in  conjunction  with  paralysis  of  the  pupillary  muscle.  It  may  be 
paralysed  alone  as  in  diphtheria.  In  certain  diseases,  especially 
locomotor  ataxia,  the  pupil  acts  to  accommodation  but  not  to  light 
{Argyll-Robertson  or  spinal  pupil). 

The  treatment  of  ocular  paralyses  is  chiefly  constitutional.  Many 
are  of  syphilitic  origin,  and  require  mercury  or  iodide  of  potassium ; 
but  faradisation  of  the  affected  muscle  may  also  be  employed.  In 
mydriasis  and  cycloplegia  the  use  of  eserin  is  indicated. 

Nystagmus  {involuntary  oscillations  of  the  eyeball)  is  generally 
binocular,  and  the  movements  of  the  eyes  are  usually  horizontal  or 
rotatory.  It  occurs  as  a  rule  in  early  life,  and  is  then  due  to  defect 
of  sight  from  corneal  ulcer,  etc.  ;  sometimes  in  adult  life  in  patients 
with  diseases  of  the  nervous  system,  such  as  disseminated  sclerosis, 
and  in  coal  miners,  in  whom  it  is  probably  due  to  their  position 
at  work. 
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DISEASES  OF  THE  FACE  AND  CHEEK. 

These  are  described  under  various  headings.  For  facial  newralgia 
see  p.  456. 

A  swelling  of  the  cheek  may  result  from  disease  of  the  maxillary 
antrum.  Syphilitic  periostitis  or  gumma  may  attack  the  malar 
bone  (see  Syphilis,  p.  350).  Erysipelas  of  the  face  is  often  attributed 
to  cold,  but  the  inoculation  of  the  streptococcus  upon  a  superficial 
lesion  is  the  more  rational  explanation.     The  acute  development  of 


FiQ.  322. — Rodent  ulcer  involving  orbit.    (Photograph  kindly  lent  by 
Mr.  G.  P.  Newbolt.) 

a  lachrymal  abscess  (see  p.  704)  may  simulate  erysipelas.  Anthrax 
is  frequently  inoculated  upon  the  face  (see  p.  109). 

The  skin  of  the  face  is  especially  liable  to  lupus  (see  p.  473), 
which  has  to  be  distinguished  from  syphilitic  ulceration  and  tuber- 
cular syjyhilides  (see  p.  83.)  For  ncevi  and  p>ort  toine  stains  see 
p.  436,  and  redundant  hairs  p.  471.  Acne  may  be  relieved  by 
fomenting  the  face  with  hot  water  and  squeezing  out  the  follicles, 
afterwards  applying  a  sulphur  lotion.  Moles,  whether  pigmented  or 
hairy,  which  show  any  signs  of  irritation,  especially  when  bleeding 


DISEASES  OF  THE  PAROTID. 


727 


or  ulceration  occurs,  should  at  once  be  excised.  They  are  often  the 
starting  point  of  malignant  disease.  Malignant  disease  occurs  under 
the  form  of  rodent  ulcer  or  epithelioma  (see  p.  153).  In  all  cases,  a 
doubtful  nodule,  crack,  or  ulcer  in  a  patient  past  middle  age  should 
be  at  once  excised  to  anticipate  its  onset. 

A  rodent  ulcer  heals  rapidly  under  the  skilful  application  of  a;-rays. 
For  early  and  limited  cases  excision  is  more  speedy,  and  the  tedium 
of  a  number  of  sittings  is  avoided.  Where  already  extensive  the 
a;-ray  treatment  is  superior  to  excision  owing  to  the  resulting  deformity 
being  less.  But  the  ic-rays  can  only  be  employed  by  an  experienced 
practitioner,  and  the  patient  must  be  kept  under  observation,  so  that 
outlying  nodules  and  limited  recurrences  may  be  noted  and  treated. 

Epithelioma  is  greatly  aggravated  by  aj-rays,  and  glands  are  quickly 
involved  which  would  otherwise  be  late  in  enlarging.  It  is  there- 
fore an  error  to  apply  the  a;-rays  in  a  doubtful  case  without  first 
examining  an  excised  piece  under  the  microscope,  and  to  continue 
the  application  of  the  a,'-rays  when  good  does  not  at  once  follow. 

All  epitheliomas  require  excision,  the  deformity  being  repaired  by 
plastic  measures. 

DISEASES  OF  THE  PABOTID  GLAND. 

Acute  simple  parotitis,  or  mumps,  is  an  acute  infectious 
disease  attended  with  sharp  febrile  disturbance,  and  with  a  local 
inflammation  of  the  parotid  gland.  There  is  generally  much  pain 
and  swelling,  but  neither  redness  nor  tendency  to  suppuration.  On 
the  subsidence  of  the  inflammation  in  the  one  gland,  the 'opposite, 
if  not  ah-eady  affected,  generally  becomes  inflamed,  or  more  rarely 
the  submaxillary  or  sublingual  gland  is  affected  or  the  testicle, 
ovary,  mamma,  or  pancreas  is  attacked — a  condition  spoken  of  as 
metastasis.  Confinement  to  the  house,  a  gentle  laxative,  and  a 
belladonna  or  opiate  liniment  or  poppy  fomentations  to  soothe  the 
pain,  is  all  that  is  usually  required. 

Acute  septic  parotitis  may  follow  wounds  and  operations, 
especially  those  involving  the  abdominal  cavity.  If  the  original 
source  of  the  septic  mischief  yields  toxins  only,  the  parotitis  may 
subside,  but  if  there  is  septicajmia,  diffuse  suppuration  with  multilo- 
cular  abscesses  ensues,  which,  especially  if  bilateral,  may  end  fatally. 
The  infection  in  such  cases  is  supposed  to  reach  the  gland  through 
the  blood.  Another  mode  is  through  the  duct  from  the  mouth, 
e.^r.jWhen  the  tongue  has  become  dry  and  furred  in  the  course  of  a  septic 
fever. 

Chronic  parotitis  causes  an  indolent  enlargement  of  the  whole 
gland.  It  may  result  from  obstruction  of  the  duct  by  a  calculus, 
and  the  gland  swells  up,  especially  during  mastication.  It  is 
also  connected  with  Xerostomia,  or  dry  mouth,  the  obstruction 
to  the  duct  then  being  due  to  inspissated  secretion.    A  chronic 
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interstitial  inflammation  is  set  up,  and  a  cyst  or  fistula  may  form. 
The  duct  may  become  dilated  by  blowing  wind  instruments.  Treat- 
ment.— A  calculus,  if  present,  should  be  removed  and  a  communica- 
tion with  the  mouth  formed  as  in  the  case  of  parotid  fistula  (p.  513). 
A  cyst  may  be  excised.  When  the  enlargement  is  connected  with 
xerostomia,  massage  may  relieve. 

Parotid  abscess. — A  circumscribed  unilocular  abscess  may 
arise  from  suppuration  in  one  of  the  lymphadenoid  masses  within 
the  capsule  of  the  parotid,  as  the  result  of  cutaneous  irritation  or 
tuberculous  disease,  or  may  form  around  a  calculus.  Treatment. — 
The  incision  should  be  made  horizontally  to  avoid  dividing  the  facial 
nerve,  and  should  not  extend  further  back  than  the  posterior  border 
of  the  ascending  ramus  of  the  jaw  in  order  to  avoid  wounding  the 
external  carotid  or  the  temporal  artery. 

Diffuse  suppuration  follows  acute  septic  parotitis  (see  above), 
and  is  pysemic  in  origin.  A  brawny  mass  forms  on  one  or  both 
sides.  Treatment. — An  incision  should  be  made,  with  precautions 
as  above,  as  much  of  the  inflammatory  material  as  possible  scraped 
away,  and  the  cavity  swabbed  out  with  a  strong  antiseptic  and 
plugged  with  gauze  or  fomented.  This  must  be  done  quite  early  or 
the  patient  will  die  of  septicaemia. 

Parotid  tumours. — Both  innocent  and  malignant  tumours  may 
occur  in  the  parotid  gland.  The  innocent  tumours  generally  affect 
one  lobe  or  the  superficial  part  of  the  gland.  They  are  encapsuled, 
grow  slowly,  press  aside  the  rest  of  the  parotid,  which  becomes 
atrophied  but  is  otherwise  unaltered,  shell  out  freely,  and  if  removed 
do  not  recur.  If  left  alone  they  may  attain  a  large  size  in  the  course 
of  years.  Many  forms  of  innocent  parotid  tumours  have  been  described, 
as  fibrous,  adenomatous,  myxomatous,  and  cartilaginous  ;  but  the 
tumour  so  commonly  met  with  in  this  situation  has  a  mixed  structure, 
and  was  formerly  spoken  of  as  consisting  of  cartilage  intermixed  with 
fibrous  and  myxomatous  tissue  and  with  atrophied  glandular  elements. 
The  more  likely  view,  however,  is  that  which  classes  it  as  an  endothe- 
lioma derived  from  the  endothelium  of  lymphatics  and  capillaries 
(Fig.  47,  48).  The  growth  of  the  endothelial  cells  fills  the  lymphatic 
vessels  and  spaces  with  a  hyaline  substance,  which  thus  has  a  tubular 
arrangement,  and  has  been  called  cartilage,  but  bears  only  a  superficial 
resemblance  to  that  substance.  Some  of  the  cells  may  be  developed 
into  fibrous  tissue,  whilst  others  undergo  mucoid  degeneration.  The 
endothelium  of  the  capillaries  may  develop  and  form  fresh  blood- 
channels,  hence  giving  the  tumour  a  UEevoid  or  angiomatous  structure. 
One  or  other  of  these  types  of  tissue  may  especially  predominate,  or 
all  may  be  found  in  different  parts  of  the  same  tumour.  Cystic 
degeneration  is  not  uncommon.  The  view  formerly  held,  that  the 
tissue  resembling  cartilage  is  derived  from  the  elements  of  the  rudi- 
mentary foetal  structure  concerned  in  the  development  of  the  lower 
jaw,  and  known  as  Meckel's  cartilage,  is  thus  superaeded.  Malignant 
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tum<ncrs.-The  sarcomata  and  carcinomata  when  they  occur  in  the 
parotid,  soon  affect  the  whole  gland,  extenduig  deeply  amongst  the 
important  structures  behind  the  ramus  of  the  jaw  and  abou  the 
styloid  and  mastoid  processes.  Thus,  the  carotid  vessels  and  he 
facial  nerve  may  become  surrounded,  and  even  the  walls  of  the 
pharynx  be  encroached  upon.  ,     .      ^  ^, 

Symptoms  and  diagnosis.-The  practical  pomts  for  the  surgeon  o 
consider  are  :  Is  the  growth  innocent  or  malignant  1    Can  it  be  sate  y 
removed  1    Innocent  tumours  grow  slowly,  and  are  at  first  freely 
movable,  smooth,  or  slightly  lobulated,  circumscribed,  hard  and  firm 
or  semi-elastic  ;  but  as  they  increase  in  size  they  may  become  soft 
or  fluctuating  in  places,  either  from  mucoid  softening  or  cystic 
de<^eneration.    The  skin  over  them,  though  stretched  and  thinned, 
is  non-adherent,  and  the  glands  are  not  affected.     Malignant  tumours, 
on  the  other  hand,  grow  rapidly,  are  ill-defined  in  outline,  bossy  or 
nodular,  generally  soft  or  semi-fluctuating,  and  become  firmly  fixed 
to  the  surrounding  parts  ;  the  skin  is  adherent,  purpUsh-red,  brawny, 
infiltrated  with  the  growth,  and  later  ulcerated ;  and  the  lymphatic 
glands  are  enlarged.    Facial  paralysis  from  involvement  of  the  facial 
nerve  is  common.    An  innocent  tumoiir,  however,   after  having 
grown  slowly  for  many  years,  may  suddenly  take  on  rapid  growth 
and  malignant  characters. 

Treatment. — When  the  tumour  appears  innocent,  of  moderate  size 
and  freely  movable,  indicating  that  its  attachments  are  not  deep, 
there  can  be  no  question  about  its  excision.  But  when  of  large  size, 
firmly  fixed  to  surrounding  parts,  and  the  skin  and  glands  involved, 
it  should  be  left  alone.  The  Operation. — Make  a  free  horizontal 
incision  through  the  skin,  and  push  aside  and  retract  the  facial  nerve 
fibres  in  the  fascia  to  thoroughly  expose  the  tumour ;  it  will  then 
often  readily  shell  out  of  its  capsule.  If  not,  draw  it  forward  with 
a  volsella,  and  separate  its  deeper  attachments  with  occasional  touches 
of  the  knife,  the  edge  of  which  should  be  turned  towards  the  tumour 
to  avoid  important  structures.  The  proximity  of  the  carotids  should 
not  be  forgotten,  but  the  chief  point  to  remember  is  to  kee^  dose  to 
the  tumour  so  as  to  avoid  the  facial  nerve. 

DISEASES  OF  THE  NECK. 

Inflammation  and  abscess  in  the  neck  are  attended  by  the 
same  signs  as  elsewhere.  Unless  quite  superficial,  when  a  free 
incision  is  made,  the  abscess  is  best  opened  by  Hilton's  method. 

Ludwig's  angina  is  an  acute  infective  inflammation  of  the 
cellular  tissue  of  the  neck,  and  occurs  beneath  the  deep  cervical 
fascia.  It  is  generally  secondary  to  some  septic  inflammation  in  the 
mouth  or  pharynx,  or  more  rarely  in  the  lower  jaw  or  temporal 
bone.  It  is  characterised  by  a  brawny  induration  of  the  neck, 
generally  beginning  below  the  lower  jaw  and  thence  spreading 
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towards  the  middle  line  or  opposite  side  of  the  neck,  and  downwards 
to  the  mediastina  and  pleurae.  The  skin  becomes  dusky  red  and 
osdematous,  and  the  deeper  tissues  infiltrated  with  serum  and  pus, 
leading  to  the  formation  of  multiple  abscesses  and  sloughing  of  the 
tissues.  It  is  attended  by  acute  fever  which  gradually  assumes  an 
asthenic  type.  It  is  often  rapidly  fatal,  the  patient  dying  of  general 
blood  poisoning,  septic  pneumonia,  syncope,  or  oedematous  laryn- 
gitis. Treatment. — Free  incisions  through  the  fascia  should  be 
made,  the  strength  supported  by  fluid  nourishments  and  stimulants, 
and  tracheotomy  performed  as  soon  as  the  larynx  becomes  involved. 
The  administration  of  streptococcal  antitoxin  is  of  vital  importance 
in  the  case  of  a  pure  infection  by  streptococci. 

Enlargement  of  the  lymphatic  glands  is  very  common,  and 
may  be  due  to  irritation,  glandular  fever  (see  p.  443),  tubercle, 
lymphadenoma,  syphilis,  diphtheria,  and  malignant  disease.  In 
enlargement  secondary  to  irritation  or  to  malignant  disease — the 
submental  glands  are  affected  when  the  primary  trouble  is  in  the 
lips  or  front  of  the  mouth ;  the  submaxillary  when  in  the  tongue, 
side  of  the  mouth,  nose  and  face ;  the  sterno-niastoid  when  in  the 
tonsil,  fauces,  pharynx  ajid  middle  ear;  the  carotid  when  in  the 
lower  part  of  the  pharynx,  larynx,  neck,  or  upper  part  of  the 
thorax ;  and  the  post-cervical  when  in  the  scalp  behind.  Tuber- 
culous and  lymphadenomatous  diseases  of  the  glands  are  described 
under  Diseases  of  the  lymphatic  glands  (p.  448). 

Branchial  flstulse  are  produced  by  the  imperfect  closure  of  the 
branchial  clefts,  and  may  therefore  be  met  with  in  the  region  of  any  of 
the  clefts.  They  are  lined  with  columnar-celled  epithelium,  and  usually 
open  externally  along  the  anterior  border  of  the  sterno-mastoid,  and 
internally  into  the  pharynx,  generally  behind  and  below  the  tonsil ; 
but  there  may  be  no  internal  opening.  They  secrete  a  glairy  mucoid 
fluid,  and  this  exudes,  or  can  be  made  to  do  so  on  pressure,  from  the 
mouth  of  the  fistula,  which  is  generally  of  the  size  to  admit  a  small 
probe.  At  times  a  little  within  the  external  opening  the  fistula 
becomes  dilated  into  a  distinct  cyst,  from  which  fluid  can  be  squeezed 
out.  Branchial  fistulse  are  often  associated  with  other  abnormalities 
depending  on  the  imperfect  development  of  the  branchial  clefts, 
such  as  auricular  apjjendages.  These,  which  are  situated  near  the 
dorsal  and  ventral  ends  of  the  clefts,  consist  of  little  flaps  of  skin 
containing  cartilage.  Treatment. — The  fistula  should  be  completely 
dissected  out,  the  internal  opening  invaghiated,  closed  by  suture 
and  the  skin  margins  carefully  united.  If  this  is  not  done  carcinoma 
may  arise  later. 

Exostosis  of  the  seventh  cervical  vertebra. — The  anterior 
part  of  the  transverse  process  of  the  seventh  cervical  vertebra, 
namely,  that  part  which  is  in  front  of  the  vertebral  foramen  and 
is  homologous  to  the  cervical  ribs  of  some  animals,  may  become 
enlarged,  forming  a  nodular  exostosis,  or  it  may  be  developed  into 
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a  true  rib  It  projects  in  the  supra-clavicular  triangle,  and  may 
.ive  rise  to  pain  or  tingling  in  the  arm,  forearin  or  hand  paresis  or 
^ven  paralysis  from  pressure  on  the  brachial  plexus,  («dema  from 
pressure  on  the  subclavian  vein  and  diminution  of  the  pulse  at  he 
^•rist  from  pressure  on  the  subclavian  artery.  Treatment -li  it 
causes  no  symptoms  it  is  left  alone  ;  otherwise  it  is  exposed  by  an 
incision  over  it,  the  soft  tissues  peeled  off,  and  the  peduncle  divided 

by  bone-forceps  or  saw.  ,        ^       ,  ■, 

Cysts  met  with  in  the  neck  are :  I.  Unilocular  cysts  or  hydro- 
celes of  the  neck;  II.  Multilocular  cysts  or  cystic  hygromata ; 
III  Branchial  cysts;  IV.  Dermoid  cysts;  V.  Thyroglossal  cysts ; 
VI   Blood  cysts,  and  VII.  Cysts  containing  air,  or  aeroceles. 

I  Hydrocele  of  the  neck  is  a  single,  painless,  translucent,  smooth- 
walled  unilocular  cyst,  containing  serous  fluid  and  formed  by  the 


Fig.  323.— Hygroma  of  the  neck.  Photograph  of  a  baby_  in  whose 
case  the  multilocular  cystic  tumour  disappeared  under  injections  of 
Morton's  fluid. 

congenital  distension  of  connective-tissue  spaces.  It  is  situated 
behind  the  sterno-mastoid,  whereas  thyroid  cysts  and  dermoids  are 
in  front  of  that  muscle.     Treatment. — It  can  be  readily  shelled  out. 

II.  Hygromata  or  multilocular  cystic  tumours  arise  in  the  deep 
cervical  fascia,  are  lined  by  endothelium,  and  contain  a  serous  fluid 
with  some  shed  cells  and  cholesterin  crystals.  There  is  a  variable 
amount  of  ocdematous  intercystic  connective  tissue.  They  appear 
as  soft,  lobulated,  doughy,  elastic  tumours  usually  behind  the 
sterno-mastoid,  on  one  or  both  sides  of  the  neck  in  children  of  a  few 
months  old  (Fig.  323).  They  enlarge  in  size,  and  extend  in  the 
course  of  the  prolongation  of  the  deep  fascia  towards  the  trachea  or 
into  the  anterior  mediastinum,  causing  dyspnoea,  or  under  the  clavicle 
into  the  axilla.  Extravasations  of  blood  and  inflammation  sometimes 
spontaneously  occur,  but  inflammation  or  suppuration  is  more  likely 
to  be  due  to  injudicious  methods  of  treatment.    They  must  be 
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distinguished  from  the  mucous  cysts  occurring  in  the  thyro-glossal 
tract,  the  dermoid  cysts  lined  by  stratified  epithelium,  and  the 
branchial  cysts  lined  by  columnar-celled  epithelium,  also  from  the 
cysts  arising  in  connection  with  the  thymus.  Treatment. — The 
methods  used  are  injections  of  iodine,  and  partial  or  total  excision. 
The  last  is  the  best,  but  considering  the  tender  age  of  the  patient 
can  only  be  carried  out  in  early  and  limited  cases.  Partial  excision 
performed  antiseptically,  with  careful  control  of  heemorrhage  and 
stopping  short  of  endangering  the  child's  life  by  a  too  prolonged 
and  extensive  removal,  is  also  successful.  Injection  of  iodine  is 
really  more  uncertain  and  dangerous  than  excision.  A  few  drops  of 
iodine  tincture,  or  half  to  one  teaspoouful  of  Morton's  iodoglycerine 
fluid,  may  be  carefully  injected  into  the  largest  cyst,  avoiding  veins 
and  using  all  antiseptic  care.  The  object  is  to  set  up  enough 
inflammation  to  obliterate  the  cysts  and  to  cause  the  tumour  to 
shrivel  up  and  disappear;  indeed,  this  change  sometimes  occurs 
spontaneously.  There  is  a  danger  of  iodine  poisoning  or  of  setting 
up  suppuration. 

III.  Branchial  cysts  are  developed  in  connection  with  the  bran- 
chial clefts.  They  occur  as  smooth-walled  unilocular  cysts  lined 
with  columnar-celled  epithelium,  which  secretes  a  glairy  or  mucoid 
fluid.  They  are  sometimes  associated  with  branchial  fistulge.  They 
should  be  dissected  out,  for  otherwise  columnar-celled  carcinoma 
may  arise  in  them. 

IV.  Dermoid  cysts  usually  arise  in  the  middle  line  of  the  neck, 
beneath  the  tongue^  between  the  lower  jaw  and  the  hyoid  bone, 
having  the  genio-hyo-glossi  muscles  on  either  side.  Or  they  may 
occur  in  the  side  of  the  neck  in  the  region  of  one  of  the  branchial 
clefts.  They  are  lined  with  stratified  epithelium,  underneath  which 
is  a  layer  of  dermis  studded  with  sebaceous  glands  and  occasionally 
hair-follicles.  Hence  these  cysts  contain  sebaceous  matei-ial  and 
occasionally  hair.  Dermoid  cysts  may  be  large  at  birth  or  remain 
latent  until  adult  life.  They  bulge  beneath  the  chin  in  the 
middle  line  and  push  up  the  tongue,  or  more  exceptionally  extend 
laterally  beneath  the  angle  of  the  jaw  projecting  behind  the  mylo- 
hyoid through  the  genio-hyo-glossus.  If  examined  by  a  finger  hi 
the  mouth  and  one  below  the  chin  fluctuation  will  be  obtained. 
They  are  apt  to  suppurate  and  then  burst  and  form  a  persistent 
sinus,  but  they  do  not  become  the  seat  of  malignant  disease  as  do 
dermoid  cysts  elsewhere.  Treatment. — The  cyst  should  as  a  rule 
be  excised  by  a  median  incision  below  the  chin,  and  unless  inflam- 
matory complications  have  involved  the  wall  and  surrounding 
tissues,  can  be  shelled  out  completely  without  endangering  the 
lingual  arteries.  When  these  cysts  are  of  small  size,  freely  mov- 
able, and  project  distinctly  under  the  tongue,  they  may  be  shelled 
out  with  the  greatest  ease  through  an  incision  in  the  mucous  mem- 
brane of  the  floor  of  the  mouth,  thus  avoiding  an  external  scar  and 
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without  any  danger  from  h^moi-rhage  or  sepsis.    We  have  treated 

"7  TI^JZl  U^^o^s  and  c,..3._These  tumours  are  enlarge- 
ments o   outlying  portions  of  the  thyroid  gland  and  u.  some  case 
"e  the  only  portions  of  the  gland  existing,  the  thyroid  bemg  absent 
Zl  its  usual  situation,  so  that  cachexia  ^^^^^^^^^^ 
myxc^dema,  has  followed  the  complete  removal  of  ^  J^^^^^^^ 
situated  in  the  position  of  the  foramen  c^cum.    The  cysts  which 
occur  are  secondary,  justas  cysts  in  the  thyroid  gland  are^^^^^^^^^^^ 
to  adenomata.    They  are  therefore  neither  "  Ranul^    nor  l^er- 
moids."    The  tumours  arise  in  the  thyro-glossal  tract  of  His  His 
Tailed  it  a  tract :  there  is  no  evidence  of  a  duct.    This  tract  takes 
part  in  the  formation  of  the  isthmus,  the  pyramidal  lobe  and 
adjacent  portions  of  the  lateral  lobes  of  the  f  J^oid  gland^  The 
line  of  the  tract  is  from  the  foramen  caecum  down  to  the  body  ot 
the  hyoid  bone,  thence  in  front  of  the  thyro-hyoid  ligament  beneath 
the  rnuscles  to  the  pyramidal  lobe  and  isthmus.    Occasionally  and 
especially  in  goitrous  districts  thyroid  tissue  is  found  m  this  tract 
and  at  the  foramen  ctecum,  a  shallow  depression  lined  by  stratified 
epithelium  into  which  mucous  glands  open.    Hence  a  thyro-glossal 
tumour  or  cyst  may  be  met  with  (a)  in  the  tongue  m  the  position 
of  the  foramen  c^cum,  and  (b)  in  the  neck  near  the  body  of  the 
hyOid  bone  (connected  with  the  periosteum,  or  actually  in  the  bone 
itself),  or  in  front  of  the  thyro-hyoid  ligament  behind  the  septum 
uniting  the  sterno-hyoid  muscles. 

(a)  A  thyroid  tumoitr  at  the  foramen  ccecum  forms  a  dark  red 
mass  the  size  of  a  nut,  and  is  characterised  especially  by  recurring, 
and  even  severe,  hfemorrhages.  It  is  not  indiu-ated,  nor  does  it 
develop  or  ulcerate  like  a  malignant  growth.  From  an  enlargement 
of  the  lingual  tonsil,  i.e.,  a  swelling  of  the  numerous  lymph  nodules 
at  the  base  of  the  tongue,  it  is  known  by  the  latter  being  situated 
behind  the  foramen  caecum,  and  not  being  accompanied  by  haemor- 
rhage. A  cyst  may  form  secondary  to  the  tumour  by  degeneration. 
The  diagnosis  is  confirmed  by  examining  microscopically  a  piece  of 
the  tumour  or  cyst,  when  typical  thyroid  gland  acini  will  be  found. 
Treatment. — The  tumour  is  removed  by  opening  the  mouth  with  a 
gag,  drawing  forward  the  tongue,  shaving  off  the  tumour  level  with 
the  surface,  and  arresting  haemorrhage  by  pressure  or  by  the 
cautery.  It  is  unwise  to  attempt  to  remove  the  whole  tumour 
when  the  thyroid  gland  cannot  be  felt  in  the  neck,  for  myxoedema 
has  been  set  up  by  doing  so. 

(b)  Thyro-glossal  tumours  and  cysts  in  the  neck  are  closely  con- 
nected with  the  periosteum  of  the  hyoid  bone  on  its  anterior, 
posterior,  or  upper  surface  ;  even  when  they  lie  in  front  of  the  thyro- 
hyoid ligament,  the  wall  runs  up  behind  the  hyoid  bone.  The 
diagnosis  is  made  by  finding  an  elastic  tumour  in  the  middle  line  of 
the  neck  extending  from  the  hyoid  bone  to  the  pyramidal  lobe  and 
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isthmus  of  the  thyroid.  The  tumour  when  out  into  has  the  colour 
of  tliyroid  tissue  and  the  cyst  contains  colloid  mucus.  There  is  no 
evidence  that  the  thyro-hyoid  bursa  ever  enlarges ;  if  it  did  so,  its 
contents  would  be  as  other  bursse,  serous  with  fibrino-cartilaginous 
bodies.  Microscopically  the  cysts  are  lined  with  ciliated  epithelium 
and  have  thyroid  acini  in  their  walls.  Treatment. — The  tumour  or 
cyst  should  always  be  excised,  including  the  extension  up  behind  the 
hyoid  bone,  which  must  be  well  hooked  forwards  or  even  divided ; 
also  any  extension  downwards  to  the  pyramidal  lobe  and  isthmus.  If 
the  cyst  is  punctured,  injected,  allowed  to  suppurate  or  only  partly 
removed,  a  sinus  is  left,  out  of  which  glairy  mucus  flows  whenever 
the  patient  takes  food.  The  sinus  has  no  connection  with  the 
pharynx  ;  it  is  simply  due  to  some  of  the  thyroid  tissue,  especially 
behind  the  hyoid  bone,  not  having  been  removed.  Cysts  have 
become  so  large  as  to  extend  from  the  chin  to  the  sternum,  and 
also  laterally,  though  the  connections  remain  the  same,  viz.,  with 
the  hyoid  bone  and  thyroid  isthmus,  but  they  are  easily  shelled 
oflf  from  the  thyro-hyoid  ligament  and  from  the  sheath  of  the 
blood-vessels. 

VI.  Blood-cysts  are  occasionally  met  with  iu  the  neck.  They 
appear  to  be  due  to  cystic  dilatation  of  one  of  the  large  veins. 

VII.  Aeroceles,  or  cysts  containing  air,  are  produced  by  protrusions 
either  of  the  sacculus  laryngis  or  of  the  mucous  membrane  of  the 
trachea  in  the  form  of  a  diverticulum  between  the  tracheal  rings. 
They  are  resonant,  swell  up  on  expiratory  efforts,  and  can  be  reduced 
on  pressure. 

Pnemnatocele  is  a  very  rare  condition,  in  which  a  portion  of 
lung  protrudes  through  the  dome  of  the  pleura  into  the  root  of  the 
neck  and  forms  a  globular  swelling  in  which  is  heard  a  vesicular 
murmur.  It  swells  ap  on  expiratory  efforts,  is  resonant  on  percussion, 
and  crepitates  on  manipulation. 

DiflFuse  lipomata  occur  at  the  back  of  the  neck  or  beneath  the 
chin  (see  Fatty  Tumour). 

Branchial  carcinomata. — Primary  carcinomata  in  the  neck  un- 
connected with  the  skin  or  mucous  membrane,  or  with  the  ductless 
or  salivary  glands,  are  believed  to  arise  from  epithelium  in  connection 
with  the  branchial  clefts.  They  occur  as  hard,  solid  tumours,  and 
pursue  the  course  of  malignant  disease  elsewhere. 

Wry-neck  or  torticollis  is  a  distortion  chiefly  dependent  upon 
contraction  of  the  steruo-mastoid  muscle.  It  may  be  congenital  or 
acquired. 

Causes. — The  so-called  congejiital  form,  in  the  light  of  a  few 
anatomical  examinations  is  attributed  to — (1)  injury  at  birth,  as,  for 
example,  rupture  of  the  sterno-mastoid  in  a  breech  presentation ; 

(2)  contracture  following  anterior  poliomyelitis  or  infantile  paralysis  ; 

(3)  contracture  following  syphilitic  sclerosis  or  gumma.  The  so-called 
acfiuired  form  is  due  to — (1)  the  head  having  been  held  for  a  long 
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time  in  the  distorted  position  following  cold,  rheumatism,  mjury,  or 
enlarged  cervical  glands  due  to  the  irritation  of  parasites  on  the  scalp 
or  carious  teeth;  (2)  hysteria  ;  or  (3)  spasm  set  up  by  irritation  of 
the  spinal  accessory  nerve  consequent  upon  central  nerve  trouble 

Signs.— The  hetid  (see  Fig.  3  2  4),  supposing  the  left  sterno-mastoid 
to  be  affected,  is  drawn  forwards  and  towards  the  left  shoulder  and 
also  rotated,  so  that  the  chin  points  to  the  right.  The  left  mastoid 
is  prominent,  the  left  side  of  the  neck  concave,  and  the  right  convex. 
In  lono-.standing  cases  some  compensating  lateral  curvature  of  the 
dorsal  spine  is  generally  acquired.  The  left  side  of  the  face  becomes 
flattened  and  less  developed  ;  the  left  shoulder  is  raised,  ihe  con- 
genital form  may  be  distinguished  from  the  spasmodic  not  only  by 


Fig.  324.— Wry-neck.    (A  photograph  kindly  lent  by  Mr.      P.  Newbolt.) 

its  history  but  by  the  sterno-mastoid  becoming  tense  in  the  former, 
and  yielding  in  the  latter,  on  attempting  to  straighten  the  head. 
The  "hysterical  variety  will  be  known  by  careful  examination. 

Treatment. — In  congenital  wryneck,  unless  the  patient  is  treated 
by  position  while  still  an  infant,  division  of  the  sterno-mastoid  is 
generally  required,  followed  by  a  course  of  systematic  exercises  in  the 
slighter  cases,  along  with  the  use  of  some  such  instrument  as  that 
shown  in  Fig.  325.  In  the  more  severe  excision  of  the  scar  is 
required.  The  exercises  consist  in  passive  and  active  movements  in 
directions  opposite  to  the  deformity,  The  sterno-mastoid  is  best 
divided  immediately  above  the  clavicle.  An  incision  1  cm.  in  length 
should  be  made  along  the  inner  border  of  the  tendon,  a  blunt  hook 
passed  behind  it,  and  the  tendon  divided  upon  the  hook.  If  now 
on  stretching  the  muscle  the  clavicular  portion  becomes  prominent, 
it  should  be  divided  in  the  same  manner  through  an  incision  at  the 
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outer  border  of  the  clavicular  portion.  The  bands  of  contracted  fascia 
which  start  forward  may  now  yield  to  stretching  the  neck ;  it  is  not 
safe  to  divide  them.  In  some  cases,  at  the  same  time  as  the  tendon, 
the  upper  aponeurotic  end  of  the  sterno-mastoid  should  be  divided 
at  the  inner  border  of  the  muscle  immediately  below  its  insertion 
into  the  mastoid  process.  After  the  operation  the  head  should  be 
placed  in  a  position  of  over-correction  and  thus  held  by  a  bandage 
and  sand-bags  for  a  week  or  more.  As  soon  as  the  incision  is  healed, 
i.e.,  after  a  week,  the  exercises  are  begun  and  the  instrument  is  applied 
to  counteract  the  tendency  to  re-contraction.  In  severe  cases  the 
excision  of  the  scar  about  the  middle  of  the  muscle  may  be  best. 
The  subcutaneous  division  was  advised  by  Walsham,  who  did  not 


believe  there  need  be  any  fear  of  air  entering  the  veins.  He  per- 
formed this  operation  many  times,  and  never  experienced  any  diffi- 
culty or  trouble.  It  is  only  right,  however,  to  state  that  sudden 
death  has  occurred  in  the  hands  of  some  surgeons,  and  others  have 
met  with  alarming  symptoms.  In  spasmodic  cases  the  cause  of  the 
reflex  irritation  should,  if  possible,  be  removed  and  antispasmodic 
drugs  be  tried.  These  failing,  the  spinal  accessory  nerve  may  be 
stretched  just  above  the  spot  where  it  enters  the  sterno-mastoid. 
In  very  intractable  cases  a  piece  of  the  nerve  may  be  excised,  or  better 
avulsed  (p.  464),  and  if  the  posterior  cervical  muscles  are  also 
involved  in  the  spasm,  avulsion  of  portions  of  the  posterior  divisions 
of  the  first  four  cervical  nerves  may  be  simultaneously  or  subsequently 
undertaken.  Tenotomy  of  the  sterno-mastoid  should  in  spasmodic 
and  in  hysterical  cases  on  no  account  be  done. 
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DISEASES  OF  THE  THYROID  AND  THYMUS  GLAND. 

Bronchocele  or  goitre  is  an  enlargement  of  the  thyroid  gla 
(Fic^s  326  327).  It  may  be  due,  as  is  commonly  the  case, 
simple  hypertrophy  of  the  normal  tissues  of  the  organ  {orcUnmy 


parenchymatous  goitre),  and  may  then  involve  the  whole  gland  or 
one  of  the  lateral  lobes,  or  rarely  only  the  isthmus.  In  other 
instances,  the  hypertrophy  may  fall  chiefly  on  the  fibrous  tissue 
constituting  the  septa  of  the  gland  {fibrous  goitre).  Or  along  with 
some  amount  of  simple  hypertrophy  and  increase  of  fibrous  tissue, 
w.  47 
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one  or  more  of  the  normal  alveolar  spaces  may  become  enlarged, 
forming  single  or  multiple  cysts  (Fig.  328)  {cystic  goitre).  Such 
cysts  contain  when  single  a  thin  mucous  fluid,  or  when  multiple  a 
colloid  or  a  dark  grumous  material  sometimes  mixed  with  altered 
blood  ;  whilst  occasionally  proliferating  growths  project  into  the  r 
interior  from  the  cyst  walls.  Again,  in  the  glandular  substance  of 
one  or  other  lobe  a  lobule  may  enlarge  forming  a  distinct  tumour, 
having  the  same  structure  as  the  gland  but  surrounded  by  a 
delicate  capsule  {adenoma).  As  it  grows  it  pushes  aside  the  rest  of 
the  gland,  and  is  very  liable  to  undergo  degeneration  in  its  centre. 


Fig.  328. — Multilocular  cystic  degeneration  of  the  thyroid  gland.  Photograph  of  a 
inicroscopic  section  ;  the  upper  part  shows  proliferation  of  cells  lining  the  alveoli  ; 
the  middle,  commencing  collections  of  colloid  material ;  and  the  lower  part,  large 
cysts  full  of  colloid  material  from  which  the  cell  elements,  except  nuclear  remains, 
have  disappeared. 

forming  a  secondary  unilocular  cyst  containing  blood,  colloid  material, 
and  broken-down  gland  substance.  In  other  instances,  again,  but 
more  rarely,  the  hypertrophy  is  associated  with  a  great  increase  in 
the  vessels,  and  a  forcible  and  expansile  pulsation  is  given  to  the 
gland  {jmlsating  goitre).  But  the  tissues,  besides  hypertrophy, 
may  undergo  secondary  changes.  Thus  calcification  may  occur, 
and  the  enlarged  gland  become,  in  places,  of  stony  hardness 
{calcified  goitre),  or  the  fluid  normally  contained  in  the  alveolar 
savities  may  assume  a  colloid  character.  Lastly,  the  enlargement 
of  the  thyroid  may  be  due  to  malignant  disease  {malignant  goitre). 
Goitre  in  certain  mountainous  districts  is  endemic,  especially  in 
some  valleys  of  Switzerland,  North  Italy,  the  Himalayas,  and  in 
Derbyshire,  and  is  then  frequently  associated  with  the  cond^itiou 
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known  as  cretinisin,  (see  p.  307).  It  also  occurs  sporadically;  and 
in  some  cases  again  is  accompanied  by  a  peculiar  jerkmg  beat  in 
the  carotids,  by  anaemia,  and  by  a  prominence  of  the  eyeballs 
ie.rophthalmic  goUre),  for  a  full  account  of  which  a  work  on 
Medicine  must  be  consulted.  ^   c  -a 

The  symptovi  common  to  any  form  of  enlargement  of  the  thyroid 
is  a  swellino-  taking  more  or  less  the  characteristic  shape  of  the 
thyroid  o-land,  and  moving  with  the  larynx  in  deglutition.  In  this 
country  the  enlargement  is  generally  moderate;  but  sometimes, 
and  especially  in  Switzerland,  the  goitre  forms  a  large  mass  hang- 
in^  down  in  front  of  the  neck,  arid  may  press  upon,  or  even  displace, 
the  trachea  or  oesophagus.  It  occurs  chiefly  in  women.  The 
orcUnarv  or  parenchymatous  variety  is  soft,  elastic,  semi-fluctuatmg, 
and  of  uniform  consistency.  The  fibrous  is  firm  and  hard  and  more 
or  less  lobed  or  irregular,  and  where  calcification  has  taken  place, 
of  stony  hardness.  This  form  especially  compresses  the  trachea, 
softening  the  tracheal  cartilages,  reducing  the  trachea  to  a  fibrous 
tube  of  the  shape  of  a  scabbard,  the  inextensile  isthmus  holding  the 
lateral  lobes  together.  Ci/stic  goitre  usually  occurs  as  a  globular, 
smooth,  uniform,  and  fluctuating  swelling  confined  to  one  lobe  of 
the  gland,  and  may  be  difficult  to  distinguish  from  an  adenoma 
which  gives  rise  to  a  similar  swelling  save  that  it  does  not  fluctuate. 
Malignant  goitre,  which  is  rarer,  may  be  known  by  rapid  growth, 
enlarged  glands,  and  the  other  signs  of  malignancy  mentioned  at 
p.  145.  If  dissemination  occurs  the  secondary  growths  resemble 
thyroid  gland  tissue.  Such  growths  have  been  met  with  in  the 
bones  of  the  skull. 

The  cause  of  endemic  goitre  is  in  some  way  connected  with 
impure  water.  The  water  supplied  to  certain  villages,  also  certain 
wells,  give  rise  to  goitre,  whilst  in  the  same  mountainous  district 
there  may  be  watercourses,  springs  and  wells  which  do  not  cavise  the 
disease.  It  is  said  to  be  most  prevalent  in  valleys  where,  from  their 
direction,  the  sun  does  not  penetrate,  on  damp  soil,  and  in  damp 
parts  of  towns,  but  according  to  Mr.  Berry  these  influences  have 
little  or  nothing  to  do  with  its  causation.  In  sporadic  cases,  anaemia, 
heredity,  disturbance  of  the  sexual  functions,  and  conditions  pro- 
ducing congestion  of  the  head  and  neck,  are  given  as  causes. 
Recently  it  has  been  shown  that  the  active  principle  in  the  thyroid 
secretion  is  an  albuminous  compound  containing  iodine  (thyro-iodine), 
and  it  is  suggested  that  the  cause  of  goitre  may  be  the  absence 
of  iodine  in  the  system  and  the  compensating  hypertrophy  of  the 
gland. 

Endemic  goitre  can  be  prevented  by  changing  tlie  water  supply 
of  a  goitrous  district  to  a  source  found  not  to  give  rise  to  it. 
Children  and  young  people  escape  when  their  parents  move  from  the 
affected  valley. 

Treatment. — Sporadic  cases  of  ordinary   goitre   have  hitherto 
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been  generally  treated  by  the  internal  and  external  application  of 
iodina    Thus  the  syrup  of  the  iodide  of  iron  may  be  given 
internally  and  an  ointment  of  iodine  and  iodide  of  potassium 
applied  externally.    The  use  of  biniodide  of  mercury  ointment, 
followed  by  exposure  to  a  hot  sun,  has  been  much  praised  in 
India.    An  ice  collar  has  sometimes  been  of  service.  Recently 
considerable  success  has  attended  the  administration  of  thyroid 
or  of  thymus  extract.     Under  its  influence  ordinary  goitres  in 
young  subjects  may  diminish  in  size,  and  the  gland  tissue  about 
cysts  and  adenomata  atrophy  so  that  they  can  be  more  easily  shelled 
out.    Infants  at  the  breast  threatened  by  goitre  have  been  relieved 
by  giving  thyroid  tabloids  to  the  mother.     Fibrous  goitres  are 
uninfluenced.    Injection  of  iodine  or  of  perchloride  of  iron  into  the 
solid  parts  of  the  growth  is  highly  dangerous,  sudden  death  having 
occurred  either  from  the  accidental  entrance  of  air  or  injection  of  the 
iron  or  iodide  into  a  vein.     In  cystic  and  adenomatous  goitre  the  cyst 
or  tumour  can,  as  a  rule,  be  readily  shelled  out  from  the  rest  of  the 
gland  through  a  small  vertical  incision  in  the  skin  and  overlying 
gland  substance  down  to  the  capsule  of  the  growth  or  cyst.    If  the 
cyst  is  opened  and  its  contents  allowed  to  escape,  the  cyst  wall  can 
be  readily  peeled  off  from  the  surrounding  gland,  and  through  a 
much  shorter  external  incision  than  if  it  is  enucleated  without 
being  opened.    Where  great  dyspnoea  has  threatened  sufibcation, 
the  whole  gland  has  been  removed ;  but  since  it  has  been  shown 
that  such  removal  is  productive  of  myxcedema  or  a  condition  like  it 
{cachexia  strumipriva),  it  is  a  question  whether  complete  removal  is 
ever  justifiable.    It  is  better  to  divide  the  isthmus  in  the  middle  line 
for  the  purpose  of  freeing  the  trachea  (which  is  compressed  laterally, 
not  from  before  backwards)  or  to  remove  the  isthmus  or  one  lobe  of 
the  gland  {Kocher's  operation),  when  the  rest  will  generally  shrink. 
If  necessary  to  remove  both  lateral  lobes  the  lower  end  of  each  should 
be  left,  namely,  that  part  into  which  the  inferior  thyroid  artery  enters 
{Mikulicz's  operation).    The  recurrent  nerves  are  not  then  endangered, 
and  sufficient  gland  tissue  remains  to  prevent  myxcedema  occurring. 
When  the  cartilaginous  rings  of  the  trachea  have  been  softened  and 
the  trachea  narrowed,  tracheotomy  is  required ;  but,  as  a  rule,  this 
operation  is  obviated  by  timely  recourse  to  excision  of  one  lobe  of 
the  gland  or  division  of  the  isthmus. 

Partial  excision  of  the  thyroid. — As  little  ansesthetic  as  possible, 
and  that  chloroform,  should  be  given  since  dyspnoea  is  liable  to  occur 
during  the  operation.  On  this  account  some  surgeons,  especially 
Professor  Kocher,  employ  local  ancesthesia  with  cocain.  An  incision  is 
made  over  the  tumour  along  the  anterior  border  of  the  sterno-mastoid, 
the  sterno-mastoid  retracted,  and  the  sterno-hyoid,  sterno-thyroid, 
and  omo-hyoid  divided,  but  as  far  from  the  line  of  the  cutaneous 
wound  as  possible  to  prevent  their  adhering  to  the  scar,  which  would 
then  be  puckered  in  every  time  the  muscles  contract.    The  tumour 
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havino-  been  thus  exposed,  .care  should  be  taken  when  opening  the 
thin  capsule  of  fascia  surrounding  it,   either  in  front  or  at  its 
outer  side,  in  order  to  avoid  wounding  the  large  and  thni-walled 
veins  which  lie  beneath  it.    When  necessary,  the  veins  are  divided 
between  clamp  forceps,  and  later  tied.    Enucleation  should  now  be 
be-un  with  the  finger,  aided  by  a  small  sponge  held  in  clamp  forceps 
bearinc.  in  mind  that  although  the  common  carotid  artery  is  pushed 
outwards,  the  internal  jugular  vein  usually  runs  over  the  tumour, 
bein<^  held  more  or  less  in  position  by  the  veins  openmg  into  it.     i  he 
pulsation  of  the  artery  is  therefore  no  guide  to  the  position  of  the  vem, 
which  may  run  in  front  of,  or  internal  to  the  artery.    The  superior 
thyroid  vessels  should  be  sought  at  the  upper  and  inner  part  of  the 
arowth,  and  divided  between  two  ligatures,  and  the  inferior  thyroid 
vessels  at  the  lower,  inner,  and  posterior  portion.    In  securing 
these  latter  vessels  great  care  must  be  taken  not  to  injure  or 
include  the  recurrent  laryngeal  nerve  in  the  ligature.    The  isthmus 
is  next  freed  from  the  trachea  and  divided  between  two  ligatures, 
and  the  tumour  removed.    Where  the  tumour  has  plunged  beneath 
the  sternum,  delicate  manipulation  is  necessary  in  isolating  it  from 
the  pleura  and  innominate  veins.     The  divided  muscles  should 
be  sutured,  and  the  wound  closed,  unless  there  is  much  venous 
oozing,  when  a  plug  of  iodoform  gauze  must  be  inserted. 

Malignant  goitre. — Sarcoma  or  carcinoma  can  rarely  be  diagnosed 
whilst  it  involves  only  a  portion  of  the  gland.  The  tumour  rapidly 
extends  beyond  the  capsule,  and  so  paralyses  at  an  early  stage 
the  recurrent  laryngeal  nerves,  and  not  only  compresses  but  grows 
into  the  lumen  of  the  trachea  and  infiltrates  the  neck.  The 
dyspnoea  thus  caused  by  the  abductor  paralysis  and  the  compression 
and  invasion  of  the  trachea  by  the  growth  has  to  be  relieved  by 
low  tracheotomy  and  the  insertion  of  a  long  trachea  tube.  As  the 
obstruction  extends  downwards  towards  the  bifurcation,  the  length 
of  the  tube  has  to  be  increased,  but  with  diminishing  i-elief  until 
death  follows  the  accumulation  of  muco-pus  in  the  bronchi.  In 
exceptional  cases  early  malignant  disease  may  be  removed  locally 
(see  Fig.  4.5,  p.  132)  ;  in  later  cases  it  may,  perhaps,  be  treated 
by  removing  all  the  gland  and  giving  thyroidin.  If  so,  the  recurrent 
laryngeal  nerves  must  be  first  of  all  dissected  out. 

Exophthalmic  goitre. — For  the  general  treatment  see  a  woi*k  on 
Medicine.  The  safest  form  of  surgical  treatment  appears  to  be 
excision  of  the  thyroid  isthmus  between  two  ligatures.  In  very 
vascular  cases  tying  the  superior  and  inferior  thyroid  arteries  may 
be  followed  by  relief.  Exothyropexy  has  also  been  advised.  It  con- 
sists in  exposing  the  enlarged  thyroid,  stripping  off  the  capsule,  thus 
allowing  the  gland  to  bulge  forwards,  and  then  applying  an  antiseptic 
dressing.  This  relieves  the  compression  on  the  trachea  and  the 
gland  may  shrink  as  the  veins  become  thrombosed.  ■  Excision  of  the 
superim'  cervical  ganglion  (see  below)  has  been  done  on  both  sides, 
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but  is  a  rather  dangerous  operation  in  such  cases  and  uncertain 
in  its  results. 

Acute  (joUre  or  thyroiditis. — Goitre,  though  usually  chronic,  some- 
times occurs  in  an  acute  form,  the  gland  increasing  to  the  size  of 
an  orange  in  a  few  days,  and  causing  severe,  or  it  may  be  fatal, 
dyspnosa,  from  pressure  on  the  trachea  in  consequence  of  the  enlarge- 
ment taking  place  so  rapidly  that  the  fascia  of  the  neck  has  not 
time  to  yield.  It  occurs  in  young  subjects  both  sporadically  and 
endemically.  In  these  instances  it  sometimes  makes  it  way  behind 
the  sternum,  so  that  it  is  difficult  to  get  below  it,  even  if  tracheotomy 
is  performed.  The  cause  of  the  dyspnosa  may  not  be  very  evident 
before  the  operation.  Treatment. — The  pressure  may  sometimes  be 
removed  by  simply  incising  the  fascia  of  the  neck.  Or  tracheotomy 
may  be  done,  and  a  long  tube  passed  down  the  trachea  beyond  the 
obstruction;  or  the  isthmus,  or  one  lobe,  may  be  excised.  The 
patient,  in  the  meantime,  should  be  given  full  doses  of  quinine  and 
afterwards  be  removed  from  the  goitrous  district. 

Diseases  of  the  thymus  gland. — Instead  of  undergoing  retro- 
cession the  thymus  gland  may  persist  and  become  the  cause  of 
dyspnoea,  congenital  hypertrophy.  An  enlargement  of  the  thymus 
may  coexist  with  an  enlarged  spleen,  enlargement  of  lymphatic 
glands,  and  adenoid  vegetations,  constituting  the  status  thymicus, 
also  with  goitre.  The  gland  may  occasionally  undergo  rapid 
enlargement  in  infants  and  give  rise  to  dyspnoea,  thymic  asthma. 
A  fulness  is  felt  at  the  root  of  the  neck,  there  is  dulness 
behind  the  sternum,  tracheotomy  does  not  afford  relief,  and  the 
dyspnoea  very  soon  ends  fatally.  Deaths  of  children  under  chloro- 
form have  been  apparently  due  to  such  enlargements  of  the 
thymus,  and  the  possible  existence  of  such  an  obstruction  behind 
the  sternum  must  be  borne  in  mind.  Treatment. — The  enlarged 
thymus  gland  should  be  exposed  by  an  incision  over  it  and  excised. 
If  it  does  not  bulge  into  the  wound  it  should  be  drawn  up  from 
behind  the  sternum,  and  as  much  of  it  removed  as  can  be  safely 
got  at. 

Cysts  occur  from  myxomatous  degeneration  in  the  concentric 
epithelial  remains  called  Hassall's  corpuscles,  and  may  contain  an 
inspissated,  material  which  has  caused  them  sometimes  to  be  mistaken 
for  gummata,  or  they  may  suppurate  and  require  incision  above  the 
sternum,  and  some  of  the  bone  may  have  to  be  cut  away.  A 
dermoid  cyst  in  this  situation  may  enlarge  and  compress  the  large 
vessels  at  the  root-  of  the  heart,  also  the  trachea  and  bronchi. 

Lymphai/enoma  and  lymphosarcoma  affect  the  thymus  along 
with  other  lymphadenoid  structures.  There  is  dyspnoea,  fulness  at 
the  root  of  the  neck  with  venous  congestion,  dulness  behind  the 
sternum  with  enlargement  of  lymphatic  glands  and  spleen,  and 
leucocythtemia.  The  former  is  benefited  by  large  doses  of  arsenic, 
the  latter  makes  rapid  progress  in  spite  of  treatment. 
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Operations  on  the  cervical  sympathetic  gangUa  and  nerves. 

—Excision  of  tlie  superior  cervical  ganglion  and  more  or  less  of  the 
nerve  in  the  neck  has  been  done  upon  one  or  both  sides  for  : 

(1)  Bpilepsi/. —'ExGision  for  epilepsy  was  undertaken  on  the  theory 
that  the  sympathetic  nerve  in  the  neck  exercises  some  mfluence 
upon  the  cerebral  circulation,  and  that  a  disturbance  of  the  cerebra 
circulation  was  the  cause  of  the  epilepsy.     Epilepsy  is  not  cured 
nor  relieved  by  this  operation. 

(2)  Exophthalmic  goitre.— J onuesco,  of  Bucharest,  has  reported 
wonderfully  good  results,  tending  to  show  that  some  forms  of  ex- 
ophthalmic goitre  are  due  to  irritation  of  the  sympathetic.  But  a 
like  success  has  not  been  obtained  by  others,  and  the  operation  is  a 
somewhat  dangerous  one  in  this  disease. 

(3)  Glaucoma— It  has  been  thought  that  spasm  from  sympathetic 
irritation  causes  the  excess  of  intra-ocular  tension.  After  division 
of  the  sympathetic  some  diminution  of  intra-ocular  tension  and  of 
proptosis  has  been  noted,  but  the  effects  are  very  uncertain  and  the 
good  results  do  not  persist. 

(4)  Sympathetic  pain. — Paroxysmal  attacks  of  pain,  m,igraine  or 
megrims,  may  arise  in  the  eyeball  or  in  the  blood-vessels  of  the  head. 
The  painful  sensations  are  conducted  back  through  the  cervical 
sympathetic  to  the  central  nervous  system.  The  pain  may  radiate 
widely  to  the  chest  or  arms.  In  cases  of  this  kind  an  excision  of  the 
sympathetic  ganglion  and  nerve  has  been  most  successful. 

(5)  Fibrous  enlargement  of  the  sympathetic  ganglion,  fibroma  or 
neurofibroma  resembling  to  the  touch  a  deep-seated  gland,  but  accom- 
panied by  signs  of  sympathetic  irritation  or  paralysis.  In  other  cases 
pigmentary  degeneration  of  the  ganglion  has  been  found. 

Jonnesco  has  employed  an  incision  along  the  posterior  border  of 
the  stemo-mastoid ;  Burghard  prefers  an  incision  along  the  anterior 
border.  The  muscle  is  then  retracted,  and  the  internal  jugular  vein 
included  in  the  carotid  sheath  with  the  vagus  nerve  is  drawn 
inwards.  The  superior  cervical  ganglion  is  found  behind  the  vein, 
lying  on  the  long  us  colli  muscle,  in  front  of  the  transverse  processes 
of  the  second  aud  third  cervical  vertebrae.  The  exposed  ganglion  is 
drawn  forwards  and  cut  away  as  high  up  and  the  nerve  as  low  down 
in  the  neck  as  possible.  When  bilateral  removal  is  required,  it  is 
much  safer  to  do  the  opposite  side  after  an  interval  of  three  weeks, 
rather  than  at  the  same  sitting.  Following  excision  there  is  some 
ptosis  from  paralysis  of  the  superior  palpebral  muscle  of  Miiller, 
severe  pain  and  congestion  of  the  vessels  of  the  face,  and,  except  in 
glaucoma,  contraction  of  the  pupil.    These  symptoms  are  transitory. 
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Herpes  of  the  lip. — A  crop  of  herpetic  vesicles  whicli  burst 
in  a  few  days,  leaving  small  scabs,  are  common  on  the  lip  during 
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slight  attacks  of  catan-h,  indigestion,  etc.    Their  occurrence  also 
in  pneumonia  is  well  known. 

Cracks  and  fissures  of  the  lip  following  exposure  to  cold,  etc., 
in  dyspeptics,  are  very  common,  and,  if  neglected,  may  form  deep 
and  painful  fissures,  prone  to  bleed  and  obstinate  to  heal.  They 
may  leave  a  permanent  and  disfiguring  scar.  They  must  not  be 
mistaken  for  the  fissures  about  the  corners  of  the  mouth  so  common 
in  congeutial  and  acquired  syphilis.  A  simple  ointment,  and  if 
persistent,  touching  them  with  solid  nitrate  of  silver,  will  generally 
suffice  to  cure  them.  Should  the  margins  become  indurated  and 
resist  the  above  treatment,  the  scar  may  be  excised  by  a  V-shaped 
incision  and  the  wound  united  by  horsehair  sutures. 

Papillomata  or  warty  growths  of  the  lip  are  of  interest  in 
that  they  are  liable  as  age  advances  to  become  epitheliomatous. 
They  may  sometimes  grow  out  in  the  form  of  horns.  Extirpation 
with  the  knife  is  the  proper  treatment. 

Superficial  ulcers  on  the  inner  surface  of  the  lip  are  common 
accompaniments  of  errors  in  digestion,  and  of  secondary  syphilis. 
There  are  usually  similar  ulcers  on  the  side  of  the  tongue  and 
cheeks.  Nitrate  of  silver  or  chromic-acid  lotion  (gr.  x.  to  3].)  are 
the  best  local  applications, 

Nsevus  of  the  lip  when  small  may  be  touched  with  the  cautery 
or  painted  with  ethylate  of  sodium  ;  and  when  pendulous  and  pro- 
jecting from  the  free  margin,  excised.  When  involving  the  whole 
substance  of  the  lip  it  may  be  treated  by  electrolysis,  or,  better, 
excised  by  means  of  a  V-shaped  incision.  When  so  diffuse  that 
excision  is  impossible  the  injection  of  absolute  alcohol,  elec- 
trolysis or  the  ligature  of  the  external  carotids  or  branches  have  been 
adopted. 

Hypertrophy  of  the  lip,  generally  the  upper,  is  often  met  with 
in  connection  with  cracks  and  fissures  in  delicate  children,  and  was 
known  as  the  strumous  lip.  A  similar  condition  is  sometimes  met 
with  in  congenital  syphilis  and  in  chronic  nasal  catarrh.  The  thicken- 
ing, as  a  rule,  disappears  under  constitutional  treatment,  and  as  the 
patient  grows  older.  The  removal  of  a  wedge-shaped  piece,  as  advised 
by  some,  can  seldom  be  necessary. 

Congenital  macrochelia. — The  lip,  either  the  upper  or  lower, 
is  uniformly  or  irregularly  enlarged  by  tough  oedematous  fibrous 
tissue.  It  may  also  be  the  seat  of  lymphangiectasis,  lymph  vesicles 
projecting  on  the  surface  or  of  lymph  cysts  in  the  interior,  and  may 
occur  or  not  with  macroglossia.  The  enlai-ged  lip  may  also  be  the 
seat  of  an  angioma,  or  of  a  capillary  or  venous  neevus.  A  wedge- 
shaped  piece  should  be  excised,  including  the  portion  affected  by  the 
njevus  or  lymphangiectasis. 

Chancre  of  the  lip  is  most  frequently  met  Avith  in  young  adult 
life  and  in  women  ;  it  sometimes  occurs  in  infants.  It  is  due  to 
direct  inoculation  by  mucous  tubercles  on  the  lips  of  another  person, 
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or  may  be  conveyed  by  cups,  spoons,  pipes,  towels  etc.  it  occurs 
as  a  painless  circumscribed,  somewhat  indurated  patch  or  ulcer  with 
smooth  surface  and  regular  outline,  and  is  attended  with  enlarge- 
ment and  induration  of  the  submaxillary  glands,  and  later  with  skin 
eruptions  and  other  signs  of  secondary  syphilis^  The  local  lesion 
speedily  disappears  under  a  mercurial  course.  For  diagnosis  from 
epithelioma,  see  Epithelioma. 

Carbuncle  of  the  lip  is  a  most  dangerous  disease,  as  it  is  very 
likely  to  lead  to  infective  phlebitis  of  the  facial  vein,  which  may 
spread  thence  through  the  ophthalmic  vein  to  the  cavernous  and 
other  cranial  sinuses,  and  terminate  in  infective  meningitis  or  in 
o-eneral  blood-poisoning.  Those  due  to  pyogenic  orgamsms  may  be 
distinguished  from  malignant  pustule  by  the  absence  of  the  anthrax 
bacillus  Free  incisions  should  be  made,  the  sloughs  scraped  away, 
and  antiseptics  applied  ;  or  if  this  is  impracticable  carbolic  acid 
lotion  (i  in  20)  may  be  injected  by  drops  into  the  inflammatory  zone, 
and  the  strength  supported  by  fluid  nourishment  and  stimulants. 
Streptococcal  or  anthrax  antitoxin  is  administered. 

Adenomata,  or  labial  glandular  tumours  occasionally  occur 
in  the  lip  as  small,  smooth,  elastic  growths  projecting  under  the 
mucous  membrane.  They  are  sometimes  of  harder  consistency, 
containing  nodules  of  cartilaginous  material  (see  Endothelioma, 
p.  135).  They  should  be  removed  from  the  mucous  surface  to 
avoid  scarring. 

Cysts  due  to  obstruction  of  the  mucous  follicles  arise  in  the 
lip.  They  contain  a  glairy  fluid,  and  appear  as  small,  tense,  semi- 
translucent,  globular,  bluish-pink  swellings  on  the  mucous  surface. 
The  cyst  should  be  excised  with  the  mucous  membrane  covering  it. 

Epithelioma  {squamous-celled  carcinoma)  nearly  always  occurs  in 
men  and  on  the  lower  lip ;  and  although  it  may  affect  non-smokers, 
it  generally  appears  to  be  due  to  the  irritation  and  heat  of  a  short 
clay  pipe.    Occasionally  it  has  been  met  with  on  the  upper  lip,  and 
in  women,  but  the  latter  have  usually  been  smokers.    It  begins  as 
a  crack,  indurated  tubercle,  or  warty  growth,  and  may  either  spread 
superficially  along  the  free  margin  of  the  lip,  or  extend  deeply  into 
its  substance,  forming  an  indurated  ulcer  covered  by  a  dry  crust, 
beneath  which  are  smooth  granulations.     If   removed    early  an 
epithelioma  of  the  lip  may  not  recur.    Sooner  or  later  it  involves 
the  whole  lip  and  adjoining  parts,  becomes  adherent  to  the  jaw,  and 
invades  the  bone.    The  lymphatic  glands  in  the  neck,  first  the 
submental,  then  the  deep  cervical,  become  involved  ;  dissemination 
through  internal  organs  is  rare,  the  patient  dying  from  exhaustion 
and  septic  poisoning  induced  by  ulcerating  and  bleeding  masses  in 
the  neck,  and  more  rarely  from  implication  of  the  trachea  and 
oesophagus.     The  aff'ection  is  very  apt  to  be  mistaken  for  haixi 
chancre,  and  the  latter  has  ere  now  been  cut  away  under  tlie  impres- 
sion that  it  was  an  epithelioma.    The  following  points  should  serve 
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to  distinguish  them  :  1.  Epithelioma  generally  occurs  in  the  old, 
in  men,  and  on  the  lower  lip  ;  chancre  in  the  young,  in  women, 
and  on  the  upper  lip.  2.  The  epitheliomatous  ulcer  has  hard, 
sinuous,  and  everted  edges,  and  an  indurated  and  warty  base  ;  the 
chancrous  is  raised,  excoriated,  smoother,  and  the  induration  is 
more  circumscribed.  3.  In  the  malignant  affection,  the  glands,  as  a 
rule,  are  not  affected  till  late  in  the  disease — perhaps  six  months  ; 
in  the  syphilitic  very  early,  within  six  weeks.  Moreover,  in  chancre 
secondary  symptoms  will  be  present  or  soon  appear,  and  the  disease 
readily  yields  to  antisyphilitic  remedies.  If  in  doubt,  rather  than 
lose  precious  time,  a  bit  should  be  cut  out  and  examined  micro- 
scopically. Treatment. — Free  and  early  excision  is  imperative. 
The  growth  should  be  included  in  a  V-shaped  incision,  the  wound 
being  afterwards  united  by  sutures.  Although  not  perceptibly 
enlarged,  the  submental  glands  should  be  extirpated  at  the  same 
time  by  extending  two  curved  incisions  from  the  angle  of  the  V  to 

either  side,  also  if  involved,  the  deep 
cervical  glands.  When  the  bone  is  in- 
volved, a  portion  of  the  jaw  may  be 
removed  if  the  whole  disease  can  be  got 
away. 

HARE-LIP  AND  CLEFT  PALATE. 

Development.  —  From  the  mesial  nasal 

„„„     ^,    ,.        ,    process  is  formed  the  septum  of  the  nose. 
Fig.  329.  —  The  lines  of    f,  ...  ,  ^ 

suture  in  the  hard  palate.     the  premaxillary  part  of  the  upper  jaw  on 

each  side,  and  the  middle  third  of  the  lip  or 
philtrum.  The  lateral  nasal  process  on  each  side  forms  the  outer 
wall  of  the  nose.  The  maxillary  process  grows  inwards  towards  the 
middle  line,  in  front  of  the  lateral  nasal  process  to  join  the  premaxil- 
lary bone.  The  line  of  union  is  seen  in  the  infant  as  a  sutm-e  (see 
Fig.  329)  running  from  the  nasopalatine  foramen  to  the  alveolus 
between  the  lateral  or  precanine  incisor  and  the  canine.  Each  pre- 
maxilla  is  developed  from  two  centres,  the  inner  bearing  the  central 
incisor  and  the  outer  the  lateral.  The  line  between  the  two  is  also 
shown  in  Fig.  329.  The  palate  is  formed  by  a  horizontal  plate 
developed  from  the  maxillary  process,  which  grows  inwards  and 
fuses  with  the  plate  of  the  opposite  side,  and  with  the  septum  of 
the  nose.  The  two  plates  form  the  hard  palate,  with  the  exception 
of  the  premaxillary  part,  also  the  soft  palate  and  its  muscles. 

Hare-lip  is  a  congenital  malformation  in  which  the  upper  lip  is 
cleft  on  one  or  both  sides  of  the  middle  line,  also  the  alveolar  border 
of  the  upper  jaw.  It  is  very  rarely  cleft  hi  the  median  line,  as  is 
the  normal  state  in  the  hare. 

The  usual  position  of  the  congenital  cleft  is  now  held  to  lie 
between  the  central  and  lateral  centres  of  ossification  of  the  pre- 
maxillaiy  bone  (Albrecht).    Then  a  flake  of  bone  and  a  lateral 
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incisor  is  to  be  found  in  front  of  the  canine  on  the  outer  side  of 
the  cleft,  whilst  a  central  incisor  and  its  alveolus  is  found  between 
the  inne;  side  of  the  cleft  and  the  middle  line.  An  older  theory 
held  the  cleft  to  run  in  the  line  of  the  suture  between  the  pre- 
maxilla  and  maxilla,  assuming  the  two  incisors  to  appear  between 
the  inner  side  of  the  cleft  and  the  middle  hne.  However,  even  if 
two  such  incisors  be  found,  one-the  outer  of  the  two-may  be  a 
supernumerary  incisor,  a  representative  of  a  suppressed  second  of 

three  incisors.  ,    „  ■  c 

The  hare-lip  may  exist  as  a  mere  notch  on  the  free  margin  of  the 
lip  (Fio-  .332),  but  generally  the  cleft  extends  through  the  whole 
thicluie's  of  4e  lip  into  the  nostril,  also  through  the  alveolus  into 
the  palate.  Single  hare-lip  (Fig.  331)  is  far  more  common  than 
double  hare-hp,  and  occurs  much  more  often  on  the  left  than  on  the 
right  side.  The  sides  of  the  cleft  are  usually  unequal,  one  side 
sloping  off  obliquely  towards  the  angle  of  the  mouth,  whilst  the 
other  side  is  more  vertical,  with  even  a  redundancy  of  skin  and 


Fig.  330.— Smith's  clamp  for  controlling  hEemorrhage  during  operation  for  liare-lip. 

prolabium.  The  cleft  lip  on  its  deep  aspect  is  firmly  adherent  to 
the  gum  and  jaw  beneath.  In  double  hare-lip  the  central  portion 
or  philtrum  is  generally  shorter  than  natural,  and  with  the  pre- 
maxillary  bone  of  each  side  projects  forward.  In  the  worst  cases, 
in  combination  with  cleft  palate,  the  central  portion  is  attached  to 
the  tip  of  the  nose  and  end  of  the  septum,  with  a  wide  gap  between 
it  and  the  jaw  on  each  side.  In  additions  to  cleft  palate,  other  con- 
comitant malformations  are  not  rare,  such  as  club-foot  and  spina 
bifida.  There  are  very  rare  cases  of  clefts  extending  upwards 
between  the  maxillary  and  lateral  nasal  process  to  the  inner  canthus 
of  the  orbit,  and  of  a  median  cleft  of  the  lower  lip. 

Treatment. — Hare-lip  should  be  closed  as  early  after  birth  as 
possible,  in  suitable  cases  .along  with  the  cleft  in  the  palate.  As  the 
child  cannot  usually  suck,  it  has  to  be  fed  with  a  spoon.  If  it  is 
not  thriving,  the  operation  had  l)etter  be  performed  before  it  gets 
weaker,  a  few  days  being  spent  in  clearing  the  mouth  of  thrush  by 
1)oric  acid  and  glycerine,  and  by  careful  feeding  and  luu'sing.  It 
certainly  should  not  be  delayed  until  teething  commences.  The 
child  should  be  well  wrapped  up  to  keep  it  warm  during  the  opera- 
tion.    Ifsemorrhage,  which  infants  bear  badly,  nnist  be  checked  as 
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far  as  possible ;  the  cleft  must  be  pared  and  united,  so  that  there  is 
no  tension  ;  the  margin  of  the  skin  and  prolabium  on  each  side  must 
be  brought  into  line  ;  healing  must  take  place  by  first  intention, 
and  no  notch  in  the  free  margin  of  the  lip  should  remain. 

Operation  for  single  Jiare-lijo. — The  assistant  holds  the  angle  of 
the  mouth  on  each  side  between  his  thumb  and  finger  in  order  to 
control  h{Bmorrhage  ;  some  apply  Smith's  clamp  forceps  (Fig,  330). 
The  lip  is  first  freed  from  the  gum  by  cutting  with  a  scalpel,  aided 


Fig.  331. — Hare  lip  union.  1.  Single  hare  lip,  the  prolabium  shaded.  2.  A  flap 
turned  down  on  one  side,  on  the  other  the  jnolabium  is  pared  away  whilst  the  lips 
are  freed  from  the  gum  and  jaw  as  far  out  as  the  semi-lunar  dotted  lines.  Dots  mark 
the  points  for  the  sutures.  3.  The  sutures  knotted  and  the  dotted  line  shows  the 
position  of  the  hour-glass  shaped  piece  of  strapping.  4.  Double  hare-lip.  5.  A 
flap  turned  down  on  each  side  and  the  intermaxillary  prolabium  pared  oft',  the 
dots  marking  the  points  for  the  sutures.    6.  Sutures  drawn  tight. 

by  a  raspatory  or  the  finger,  and  this  should  extend  into  the  nostril 
and  well  up  into  the  cheek,  until  the  sides  of  the  cleft  can  be 
brought  together  without  any  tension.  Then  on  the  side  of  cleft 
which  slopes  off  obliquely,  beginning  at  the  apex  of  the  cleft,  the 
prolabium  with  just  the  margin  of  the  skin  is  freely  pared  off 
with  a  sharp  knife,  nearly  as  far  out  as  the  angle  of  the  mouth. 
On  the  more  vertical  side  of  the  cleft,  commencing  likewise  at  the 
apex  of  the  cleft,  a  flap  is  cut  by  means  of  an  incision  run- 
ning at  first  nearly  vertically  downwards  through  the  prolabium. 
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iucluding  the  edge  of  tlie  skin,  and  then  turning  outwardB  homon- 
tally  a  little  above  the  line  of  the  prolabmm  (lig.  331,  1,  2  .3) 
No^V  the  assistant  pushes  the  two  raw  surfaces  u.to  contact,  whilst 
the  flap,  turned  downward,  makes  a  prominence  at  the  lower  end 
^vhich  will  restore  the  normal  appearance  and  avoid  a  notch  The 
approximated  sides  of  the  cleft  are  now  fixed.    Formerly  this  was 
always  done  with  hare-lip  pins,  but  silver  wire  su  ures  have  sup- 
planted the  pins.    Two  sutures  are  inserted  deeply  through  the  hp, 
but  the  mucous  surface  is  avoided.    In  addition  horse-hair  sutures 
are  used  especially  for  adjusting  the  flap  at  the  ree  margin  and  for 
the  mucous  surface.    A  better  way  still  in  suitable  cases  is  to  follow 
Mr.  Arbuthnot  Lane,  and  apply  the  deep  sutures  from  the  mucous 
surface,  avoiding  the  skin,  and  using  silk,  or  silkworm  sutures. 
Either  method  avoids  a  suture  traversing  both  the  skin  and  mucous 
surface.    Whereas  the  silver  wire  sutures  passed  from  the  skin 
surface  should  be   removed   after  two  days,  or  the  marks  ot 
the  punctures  may  persist,  when  passed  from  the  mucous  aspect. 


Fig.  332.  Fig-  333. 


Figs.  332,  333,  334.— Operation  for  single  hare-lip  when  the  fissure 
does  not  extend  into  the  nostril. 

avoiding  the  skin,  the  sutures  may  remain  in  until  loose.  After 
suturing  and  drying  a  flake  of  wool  and  a  little  boric  acid  powder 
is  appUed — some  use  iodoformised  collodion — and  then  a  dumb-bell 
shaped  piece  of  rubber  strapping  is  firmly  applied  after  pressing 
forwards  the  cheeks,  so  as  to  prevent  traction  on  the  lip — in  par- 
ticular when  crying.  A  hare-lip  baby  may  be  dressed  by  the 
surgeon  and  nurse  seating  themselves  facing  one  another.  The 
baby's  head  is  placed  between  the  surgeon's  knees  and  held  there  by 
the  nurse's  hand  under  the  chin,  whilst  with  the  thumb  and  fore- 
finger she  presses  forwards  the  cheeks.  With  her  other  hand  tlie 
nurse  controls  the  baby's  arms  and  trunk  on  her  lap.  The  surgeon 
has  thus  both  hands  free  for  removing  sutures  and  redressing. 
The  child  is  fed  with  a  spoon  or  slipper-shaped  bottle ;  its  mouth  is 
wiped  out  with  boric  acid  and  glycerine  after  the  feed.  If  the 
strapping  threatens  to  slip  it  must  be  re-applied  at  once. 

Where  the  cleft  does  not  extend  through  the  lip,  but  is  a  mere 
notch,  an  angular  incision  is  made  just  above  the  apex  of  the  notch 
through  the  skin,  deeply  into  the  lip,  but  without  perforating  to 
the  mucous  surface,  each  arm  of  the  inverted  V  stopping  short  of 
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the  prolabium.     A  flap  is  thus  turned  down  so  as  to  form  a 

diamond-shaped  wound.     This  is  united  vertically  by  means  of 

horsehair  sutures,  so  that  a  projection  takes  the  place  of  the 

notch  on  the  free  margin  of  tlae  Hp  (Figs.  332,  333,  334). 

Operation  for  double  hare-lip  (Fig.  331,  4,  5,  6). — When  the 

premaxillary  process  is  much  displaced  forwards,  it  should  be  pushed 

backwards  by  pressure  with  the  thumb,  after,  if  need  be,  fracturing 

its  connection  with  the  septum,  but  without  such  cutting  as  will 

impair  its  blood  supply  and  lead  to  necrosis.    This  may  well  be 

done  a  few  days  before  the  main  operation.    Very  rarely  should 

it  be  cut  away.    Generally  both  clefts  are  closed  at  the  same  time ; 

exceptionally  the  lip  on  one  side  may  be  imited  to  the  premaxillary 

process,  and  then  after  a  time  the  other  cleft  closed,  as  in  single 

hare-lip.    The  simplest  plan  of  closing  both  clefts  at  once  is  to 

pare  completely  all  the  prolabium,  whilst  leaving  the  skin  on  the 

central  portion,  and  to  cut  a  flap  downwards  from  the  lateral  portion 

on  each  side.    The  two  flaps  are  then  brought  together  and  united 

in  the  middle  line  under  the  central  piece, 

so  that  they  thus  supplement  the  deficient 

length  of  the  central  portion. 

Cleft  palate  is  due  to  an  an-est  in 

development  of  the  processes  derived  from 

the  upper  jaw  on  each  side,  which  fail 

to  meet  the  premaxillary  bones  and  the 

„  .  , ,         ,      nasal  septum.    The  cleft  mav  be  a  com- 
FiG.  335. — Smiths  gag  for      ,  ,        '-        ,      ■,•       .i         u^^i,  i 
cleft  palate,  with  key.       pl^te  one,  extending  through  the  u^alla, 

soft  palate,  and  hard  palate.  It  may  be 
combined  with  a  fissui-e  through  the  premaxillary  bone  on  one 
or  both  sides,  including  single  or  double  hare-lip  respectively. 
When  the  cleft  is  only  partial,  the  simplest  form  is  a  bifid  uvula 
next  a  cleft  in  the  uvula  and  soft  palate,  or  the  cleft  may  extend  a 
varying  distance  forwards  into  the  hard  palate,  yet  without  being 
accompanied  by  hare-lip.  The  under-surface  of  the  vomer  may  be 
free  in  the  middle  line,  or  attached  to  the  margin  of  the  palate  on  one 
side,  when  it  will  be  considei-ably  deviated  to  that  side.  The  imper- 
fectly developed  hard  palate  on  each  side  projects  more  or  less 
inwards  from  the  alveolar  border  of  the  jaw,  either  horizontally  or  at 
a  varying  angle  inwards  and  upwards.  The  consequences  of  cleft 
palate  are  very  serious ;  suction  is  difhcult  or  impossible,  and  the 
child  has  to  be  fed  with  a  spoon,  or  with  a  slipper-bottle  fitted  with 
a  broad  teat.  The  child  is  very  liable  to  thrush  and  to  pulmonary 
inflammation.  Hence  many  children  die  early  from  wasting,  diarrhoea, 
and  broncho-pneumonia.  The  teeth  are  irregular  and  liable  to  caries, 
the  fauces  tend  to  develop  adenoids,  the  articulation  is  defective,  and 
this  may  persist  even  after  the  palate  has  been  closed,  although  in 
exceptional  cases  the  patients  are  able  to  learn  to  articulate  well. 
From  laryngeal  catarrh  the  voice  may  be  rendered  hoai'se. 
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Treatment.— The  cleft  should  be  closed  as  early  as  possible.  The 
shock  of  the  operation  is  then  well  borne,  provided  that  there  is  not 
much  hfemorrhage.  The  cleft  palate  is  closed  and  then  the  hare-lip, 
if  one  coexists,  when  the  child  is  from  six  weeks  to  three  months. 
Indeed,  in  order  to  operate  at  an  early  age,  when  there  is  no 
co-existing  hare-lip,  Mr.  Lane  divides  the  upper  lip.  Any  mcreased 
risk  from  the  early  age  of  the  child  is  counterbalanced  by  the 


Fig.  3.36.— Smith's  needle  for  passing  wive  sutures  in  cleft  palate. 

mortality  from  the  complications  above  mentioned  when  the  opera- 
tion is  delayed  to  the  second  or  third  year.  The  first  dentition  is 
irregular  and  prolonged,  the  teeth  are  liable  to  caries,  so  that  when 
the  operation  is  then  undertaken  special  cleaning  of  the  teeth  and 
cavities,  even  the  removal  of  some,  are  required;  also  enlarged 
tonsils  and  adenoids  may  have  to  be  excised,  and  a  time  selected 
when  the  child  is  free  from  cough  or  cold.  Owing  to  want  of  use 
the  palatal  muscles  remain  undeveloped.    In  any  case  the  operation 


Fig.  337. — Passage  of  sutures  across  a  cleft  palate,  la.  A  double  strand  of  silk 
passed  through  both  margins  of  the  cleft,  and  the  end  of  a  strand  of  silver  wire 
hooked  into  the  loop.  By  withdrawing  lb,  the  silk,  the  silver  wire  is  drawn  across 
through  both  sides  of  the  cleft.  2a.  A  double  strand  of  silk  is  passed  from  each 
side  through  the  margin  into  the  cleft,  and  one  loop  is  passed  through  the  other. 
By  withdrawing  one,  2b,  whilst  holding  the  loop  of  the  other  in  forceps,  a  double 
strand  comes  to  pass  through  both  margins  of  the  cleft. 

should  be  attempted  before  the  child  begins  to  speak,  or  he  may 
never  articulate  well. 

Staphylorrhajihy,  or  the  union  by  sitture  of  the  soft  palate. 

Uranoplasty,  the  closure  of  the  cleft  in  the  hard  palate. 

Oj^eration. — A  young  baby  must  be  well  swathed  in  cotton  wool. 
The  hanging  head  position  is  now  common,  the  surgeon  then  looking 
down  upon  the  roof  of  the  mouth.  The  older  method,  with  the 
shoulders  raised  and  the  head  extended,  is  less  used.  Chloroform 
is  given  by  Junker's  apparatus.  When  the  tongue  tends  to  fall 
back  its  tip  is  held  forwards  by  a  temporary  ligature  passed  through 
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the  tip.  Various  forms  of  gags  are  employed  of  differing  sizes, 
according  to  the  age  of  the  patient,  some  with  (Fig.  335),  some  without 
tongue-plates,  but  a  special  feature  consists  in  the  plates  which  rest  on 
the  alveolar  border  having  short  spikes,  or  at  least  deep  serrations,  so 
as  to  remain  in  position  on  the  gums.  Fine  instruments,  with  long 
handles  and  shanks,  are  required;  the  needles,  rectangular,  semi- 
circular and  straight,  may  be  fixed  on  handles  or  held  by  a  long 
needle-holder.  If  silver  wire  be  used,  it  may  be  passed  either  through 
a  tubular  needle  (Fig.  336),  which  has  a  reel  at  the  end  of  the  handle 
for  the  wire,  and  half-way  up  the  hand  a  serrated  wheel  which, 
when  worked  by  the  thumb,  protrudes  the  wire  from  the  point ;  or 
a  loop  of  silk  may  be  passed  across,  and  into  this  loop  the  end  of  a 

strand  of  silver  wire  is  hooked,  and  then 
the  silk  loop  is  withdrawn,  dragging  after 
it  the  silver  wire  (Fig.  337). 

The  method  of  closure  more  commonly 
practised  is  as  follows  (Fig.  338).    A  longi- 
tudinal incision  i  in.  to  |  in.  (1  to  2  cm.)  in 
length  is  made  a  little  internal  to  the 
alveolar  border  so  as  to  avoid  the  anterior 
palatine  artery.    The  hinder  end  of  the 
incision  shoiild  extend  a  little  into  the 
soft  palate.    The  cut  is  made  down  to  the 
bone,  and  then  with  small  raspatories  of 
various    curves    the   mucoperiosteum  is 
raised  by  working  inwards  to  the  cleft, 
outwards  to  the  alveolar  border,  forwards 
beyond  the  anterior  end  of  the  cleft,  and 
backwards   to    the    firm   attachment  of 
the  soft  palate  to  the  posterior  edge  of 
the  hard  palate.    Then  the  soft  palate  is 
seized  with  toothed  forceps  and  drawn  in- 
wards and  forwards,  whilst  a  pair  of  curved 
blunt-topped  scissors  is  passed,  one  blade  in  front  and  one  behind, 
and  this  attachment  of  the  soft  palate  to  the  bone  divided,  leaving 
the  soft  palate  continuous  with  the  mucoperiosteum  raised  from  the 
hard  palate.    After  doing  this  on  each  side,  the  edge  of  the  cleft, 
from  the  tip  of  the  uvula  to  the  anterior  end,  is  pared  so  as  to  form 
raw  surfaces  which  can  be  opposed.    Then  the  edges  are  exactly 
united  by  closely  inserted  interrupted  sutures,  either  horsehair, 
silk,  or  silver  wire.    Tf  the  latter,  then,  after  inserting  as  above 
described,  the  wire  is  twisted  up  witli  a  wire-twister  and  cut  short. 
There  should  be  no  tension  on  the  united  flaps;  if  there  is,  the 
incisions  first  made  are  extended  further  backwards  into  the  soft 
palate  and  also  forwards.    Difficulties  in  seeing  the  parts  and  m 
breathing  owing  to  mucus  and  blood  are  best  avoided  by  using 
chloroform  and  not  ether,  by  sponging  out  the  throat  as  little  as 


Fig.  338.— PositioQ  of  the 
lateral  incisions,  e,  e, 
throngh  the  muco-peri- 
osteum,  in  the  operation 
for  cleft  of  hard  palate. 
The  dotted  line  indicates 
the  line  of  junction  of 
the  hard  and  soft  palate. 
(Bryant's  Surgery.) 
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possible,  aud  by  checking  hsemorrhage  by  pressing  with  small 
spoucres  on  holders  ;  exceptionally  the  posterior  palatine  foramen 
requires  to  be  plugged  with  a  bit  of  cotton  wool  or  peg  of  wood 

Tension  sutures.— A  very  wide  cleft  may  be  first  narrowed  by 
Dr  Brophy's  method— pressing  the  upper  jaws  inwards  by  silver 
wires  passed  through  lead  plates  so  as  to  draw  the  alveolar  borders 
together  This  can  be  done  before  three  months  whilst  the  bones 
are  yet  not  firmly  calcified,  but  can  still  be  bent  or  moved  without 
fracture.  One  silver  wire  is  passed  through  both  upper  jaws  towards 
the  posterior  extremity  of  the  hard  palate,  and  well  above  the  level 
of  the  tooth  sacs  and  of  the  palate,  and  a  second  is  similarly 
passed  nearer  to  the  front  of  the  cleft.  To  do  this,  first  the  cheek 
is  raised  from  the  maxilla,  then  a  strong  curved  needle  on  a  handle 
is  used  to  carry  a  loop  of  silk  through  the  upper  jaw  into  the  cleft, 
and  a  loop  being  similarly  passed  from  the  opposite  side,  one  loop  is 


Fio.  339.— Brophy's  method  of  approximating  the  margins  of  a  cleft  iu  the  palate. 
P.  Cleft  in  palate  ;  p.  f.  Mucoperiosteal  flaps  raised  ;  m.  maxilla  ;  t.  s.  Tooth  sac.  The 
wires  run  through  the  maxilla  on  each  side  across  the  cleft  above  the  tooth  sacs. 

passed  through  the  other  (see  Fig.  337),  which  is  then  withdrawn,  so 
that  there  is  now  a  double  strand  of  silk  through  both  jaws  and 
across  the  cleft  between.  The  silk  is  then  used  to  draw  across  a 
double  strand  of  No.  20  silver  wire.  The  ends  of  the  wire  are  next 
passed  through  the  eyeholes  of  lead  plates  and  the  anterior  and 
posterior  ends  of  the  right  and  left  sides  respectively  are  twisted 
tightly  together.  If  to  approximate  the  edges  of  the  cleft  there  is 
much  strain,  the  jaws  are  pressed  together,  and  in  extreme  cases  the 
jaws  may  be  cut  through  on  each  side,  horizontally  above  the  level 
of  insertion  of  the  wires.  These  wires  form  tension  sutures  which 
do  not  cut  out,  but  are  removed  after  union.  Having  passed  them, 
the  cleft  is  pared  and  united,  or  this  may  be  deferred  for  a  week.  A 
month  or  so  after  union  the  tension  wires  can  be  removed,  and 
then  the  hare-lip  united. 

When  the  cleft  only  involves  the  soft  palate  and  uvula  the 
edges  are  pared,  and  tension  is  relieved  by  dividing  the  levator 
palati;  also,  if  necessary,  the  palotopharyngeus  by  notching  the 
posterior  pillars  of  the  fauces. 

w.  48 
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A  flap  method  was  employed  by  the  late  Davies  Colley,  and  this 
has  been  modified  by  Lane.  On  one  side  (Fig.  340)  a  flap  is  raised  by 
cutting  along  the  alveolar  border  and  continuing  into  the  soft  palate, 
and  the  flap  is  turned  inwards  hinging  on  the  margin  of  the  cleft, 
until  the  raw  sm-face  faces  the  tongue.  On  the  other  side  the  muco- 
periosteum  is  raised  from  the  margin  of  the  cleft  outwards  for  about 
^  in.  (1  cm.),  including  the  soft  palate,  which  is  split  horizontally, 
the  raw  surface  looking  towards  the  nose.  The  former  reflected 
flap  is  now  inserted  over  the  latter  flap,  between  it  and  the  bone, 
and  the  contact  of  the  raw  surfaces  maintained  by  a  double  line  of 
sutures. 

Cases  of  special  difficulty  are  dealt  with  by  raising  pedunculated 


la  16 


Fig.  340.  Cleft  palate  closed  by  a  flap  from  oue  side— la,  lb,  as  seen  from  the 
mouth.  On  the  left  side  an  incision  is  made  along  the  alveolar  border,  and  a 
flap  corresponding  to  the  lightly  stippled  area  turned  towards  the  cleft  hinging  on 
its  inner  margin,  so  that  its  mucous  surface  looks  towards  the  nose.  Its  free 
edge  is  then  passed  under  the  edge  of  the  mucoperiosteum  of  the  right  side, 
which  has  been  raised  from  the  bone  for  a  short  distance  from  the  margin  of  the 
cleft  outwards.  There  the  flap  is  fixed  by  a  double  row  of  sutures.  2a,  26.  the 
same  shown  in  vertical  section  as  regards  the  hard  palate,  and  3ff,  2b,  as  regards 
the  soft  palate. 

flaps  either  from  the  dorsal  aspect  of  the  soft  palate  or  from  the 
gums  or  cheek,  and  fixing  them  across  the  cleft.  Wolff,  of  Berlin, 
operated  in  two  stages,  first  raising  the  flaps,  and  a  week  later  fixing 
them  in  position,  when  union  by  granulations  takes  place.  ^Ir.  Owen 
has  found  that,  when  the  primary  sutures  have  given  way,  a  secondary 
suturing  may  cause  the  granulating  edges  to  unite.  When  failure 
has  occurred  or  the  flaps  are  too  thin,  or  the  gap  wide,  the  opei-ation 
may  have  to  be  postponed  for  a  year  or  two  until  the  muco- 
periosteum is  thicker.  But  this  is  now  for  the  most  part  obviated 
by  Brophy's  method.  Therefore  it  is  only  exceptional  for  cases  to 
be  inopei-able.  These  when  they  grow  up  may  be  fitted  with  an 
obturator  by  a  dental  surgeon. 
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A  small  hole  may  be  closed  as  shown  iu  Fig.  341. 

After-treatment.— k  nurse,  whom  the  child  should  have  learnt  to 
know  before  the  operation,  must  try  to  keep  it  quiet.  The  mouth 
need  not  be  looked  at  for  a  week,  the  sutures  may  remani  ni  for  a 
month  or  more,  and  those  which  have  not  fallen  out  may  be  removed 
under  chloroform  if  the  child  is  restless.  Older  children  must  be 
fed  on  fluids  for  a  few  days  and  then  on  soft  solids.  If  old  enough, 
the  child  may  wash  out  its  mouth  after  food  with  permanganate ;  in 
infants,  any  sponging-out  of  the  mouth  or  cheeks  must  be  very 
cautiously  done.  The  union  should  be  mainly  by  first  intention, 
although  small  separations  may  subsequently  close  by  granulation. 
It  is  doubtful  whether  the  raised  mucoperiosteum  forms  bone.  The 


Fig.  341. — Closnre  of  a  perforation  of  the  palate — 1.  Tlie  interrupted  lines  mark  the 
incision  made  round  the  perforation,  shaded,  allowing  a  ring  of  mucoperiosteum 
to  be  turned  upwards  into  the  perforation  on  the  nasal  aspect  and  there  sutured  as 
shown  in  2.  The  uninterrupted  line  iu  1  outlines  the  pedunculated  flap,  which 
is  shown  in  3  and  4,  shifted  across  to  cover  in  the  hole  on  the  mouth  side. 

child  must  be  taught  to  articulate  properly,  especially  by  imitating 
the  movements  of  the  teacher's  lips,  otherwise  muscles  fail  to 
develop. 

DISEASES  OP  THE  MOUTH. 

Stomatitis,  or  inflammation  of  the  mouth,  may  be  divided  into 
the  herpetic,  the  aphthous  or  parasitic,  the  ulcerative,  the  syphilitic, 
the  mercurial  and  the  gangrenous. 

Herpetic  stomatitis  is  characterised  by  the  formation  of  vesicles  on 
the  inner  surface  of  the  lips  or  sides  of  the  tongue,  accompanied  by 
smarting  and  neuralgic  pains.  The  vesicles  soon  rupture,  leaving 
an  epidermal  layer  covering  an  excoriation.  The  layer  of  raised 
epidermis  must  be  distinguished  from  the  fibrinous  adherent  mem- 
brane of  diphtheria  and  the  curdy  patch  in  thrush.  Herpetic 
stomatitis  is  generally  of  dyspeptic  origin,  and  occurs  especially  in 
neurotic  women.  In  older  people  it  may  be  gouty.  The  pain  is  so 
great  that  the  patient  may  have  difficulty  in  eating.    The  attack 
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quickly  subsides,  but  soon  recurs.  The  treatment  consists  in  a  mild 
mouth  wash,  the  avoidance  of  all  irritation,  and  the  improvement  of 
the  general  health. 

Aphthous  or  parasitic  stomatitis  or  Thrush. — The  terms  "thrush" 
and  "  aphthous "  have  in  the  past  been  loosely  employed,  but  in 
accordance  with  the  nomenclature  adopted  by  the  College  of 
Physicians,  they  should  be  confined  to  the  disease  caused  by  the 
parasite,  Saccharomyces,  vel  Oidiu7n  albicans.  White,  easily  detached, 
curdy  spots  and  patches  appear  in  which  the  parasite  may  be  found. 
Ulcers  form  beneath,  and  the  mycelium  of  the  parasite  penetrates 
the  epithelium.  The  disease  may  spread  to  the  pharynx  and 
oesophagus,  and  the  ulcers  may  become  foul  or  gangrenous.  It 
usually  occurs  in  young  children,  but  may  appear  in  exhausted  adults. 
The  afTection  may  be  very  slight  or  prove  fatal  by  setting  up  diarrhoea 
or  septic  absorption.  It  appears  in  badly-fed  and  badly-cared-for 
children,  and  may  spread  from,  one  to  the  other  by  means  of  spoons 
and  other  feeding  apparatus.  It  is  especially  introduced  through 
milk.  Borax  and  honey  should  be  applied  locally,  and  the  general 
health  attended  to.  It  may  be  distinguished  from  the  herpetic  form 
by  the  mouth  being  dry,  whereas  in  the  latter  it  is  always  moist. 
The  parasite,  moreover,  is  situated  in  the  middle  layers  of  the  epithe- 
lium, so  that  the  superimposed  layers  can  be  peeled  off. 

Ulcerative  stomatitis  is  more  serious,  but  is  still,  as  a  inile,  super- 
ficial. It  may  depend  upon  digestive  disturbance,  local  in-itation  of 
cutting  teeth,  or  bad  hygiene.  The  ulcers  are  covered  with  a  grey 
slough,  the  gums  are  red  and  swollen,  and  the  breath  is  foul.  A 
stimulating  plan  of  treatment  is  generally  required,  with  attention  to 
the  digestive  functions,  hygienic  surroundings,  etc.  Locally,  the 
mouth  should  be  rinsed  out  with  a  wash  of  chlorate  of  potash 
(gr.  X.  to  3].),  and  the  foul  ulcers  painted  twice  a  day  carefully 
with  bicyanide  of  mercury  lotion  (1  in  1,000)  or  other  strong 
antiseptic. 

Syphilitic  stomatitis  is  common  during  the  secondary  and  tertiary 
stages  of  syphilis,  and  requires  no  further  mention. 

Mercurial  stomatitis,  depending  upon  an  overdose  of  mercury, 
absorption  through  the  too  energetic  washing  out  of  a  wound  with 
strong  perchloride  of  mercury  solution,  or  some  idiosyncrasy  of  the 
patient  to  the  drug,  is  of  less  frequent  occurrence  in  its  severe  forms 
than  formerly.  It  is  attended  with  foul  breath,  swollen  tongue, 
spongy  gums,  profuse  salivation,  swelling  of  the  parotid  and  sub- 
maxillary glands,  and  loosening  of  the  teeth.  It  may  terminate  in 
gangrenous  ulceration,  with  extensive  destruction  of  the  soft  tissues, 
and  perhaps  necrosis  of  the  bones.  Chlorate  of  potash,  both  internally 
and  as  a  mouth-wash,  should  be  given ;  and,  the  strength  supported 
by  fluid  nourishment  anc'  if  indicated,  by  stimulants. 

Gangrenous  stomatitis,  or  cancrum  oris,  is  a  phagedenic  ulceration, 
which  begins  on  the  inside  of  the  cheek,  and  if  not  checked  rapidly 
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involves  its  whole  thickness.    It  is  very  apt  to  terminate  in  blood- 
poisoniuo-     It  appears  to  depend  upon  thrombosis  of  the  capillaries, 
a  condition  probably  induced  by  the  presence  of  a  specific  micro- 
orc^anism  (1  Lingarcl's  bacillus).    Gangrenous  stomatitis  is  most  fre- 
nuently  met  with  in  under-fed,  debilitated  children  recovering  from 
one  of  the  exanthemata,  as  scarlet  fever,  etc.,  or  subject  to  bad 
hy-ienic  conditions.    A  foul  and  black  slough  preceded  by  great 
tenderness  and  foetid  breath  forms  in  the  mouth,  and  a  dusky  patch 
soon  appears  on  the  surface  of  the  cheek,  which  becomes  hard  and 
brawny  and  then  black.    The  ulceration  may  extend  to  the  gums, 
and  if  the  disease  is  not  soon  arrested,  extensive  sloughing  occurs, 
toxfemic  symptoms  set  in,  and  the  patient  dies  comatose,  of  general 
blood-poisoning,  or  of  bronchitis  or  pneumonia ;  or  he  may  recover, 
but  with  the  loss  of  a  large  part  of  the  cheek,  leaving  the  mouth  and 
pharynx  exposed.    It  appears  to  be  of  a  nature  similar  to  the  gan- 
grenous inflammation  of  the  female  genitals  known  as  noma.  The 
l-eatment  must  be  energetic.    The  parts  should  be  well  dried,  and 
thoroughly  destroyed  with  pure  carbolic  acid,  or  1   in  500  per 
chloride  of.  mercury,  but  weaker  solutions  may  be  applied  in  milder 
cases.    If  the  gangrenous  process  is  not  arrested  all  the  infected 
tissue  should  be  cut  away  from  the  cheek  or  jaw.    Free  bleeding 
will  show  that  healthy  tissues  have  probably  been  reached.  The 
chasm  thus  left  is  filled  with  iodoform  gauze  and  may  subsequently 
be  closed  by  a  plastic  operation.    The  strength  in  the  meanwhile 
must  be  supported  with  strong  beef-tea,  brandy-and-egg  mixture  and 
nutrient  enemata.    Opium  internally  is  most  useful,  since  it  relieves 
the  pain. 

Xerostomia  or  dry  mouth  is  the  result  of  a  diminished  secretion 
of  saliva  and  mucus,  and  is  apparently  of  nervous  origin.  It  generally 
occurs  in  women  over  fifty  years  of  age.  The  lips  are  dry  and  scaly, 
the  tongue  fissured  like  crocodile's  skin,  the  cheeks  and  gums  glazed 
and  covered  with  crusts.  The  teeth  are  carious  and  slowly  crumble 
away.  The  parotid  glands  become  swollen  and  painful,  and  the 
skin  dry  and  harsh.  Frequently  a  similar  condition  is  met  with 
in  the  nose  and  conjunctiva.  The  patient,  in  addition  to  dryness 
of  the  mouth,  complains  of  loss  of  taste,  only  a  strong  solution  of 
quinine  being  perceived,  or  of  subjective  sensations  as  a  salt  flavour 
in  the  mouth.  Treatment. — Tonics  and  mouth-washes  with  removal 
of  carious  stumps,  and  the  fitting  in  of  suitable  dentures.  Sialogogues, 
such  as  pilooarpin,  are  useless,  perhaps  harmful. 
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Congenital  ankyloglossia  or  tongue-tie  is  a  very  rare  con- 
dition in  which  owing  to  the  shortness  of  the  frsenum  the  child 
cannot  suck,  and  which  later  interferes  with  speech.  It  is  quite 
wrong  to  think  this  is  a  common  qondition ;  a  baby's  tip  of  the 


758 


DISEASES  OF  REGIONS. 


tongue  is  relatively  very  short,  and  the  frsenum  joins  the  tongue 
much  nearer  the  tip,  but  the  child  can  move  the  tongue  and  pro- 
trude it  between  the  gums  and  lips.  As  a  result  of  the  above  eiTor 
the  frtenum  has  often  been  divided  unnecessarily  ;  midwives  have 
torn  the  tongue  through  with  the  nail  and  stripped  it  back.  Hence 
there  have  been  deaths  from  the  wound  becoming  an  infected  ulcer, 
from  recurrent  htiemorrhage,  and  from  the  tongue  falling  back  upon 
the  epiglottis  and  choking  the  child  ;  indeed,  when  the  tongue  has 
been  stripped  up  the  tip  has  curled  back  and  become  impacted  in 
the  pharynx  (tongue  swallowing).  The  frajnum  should  not  be  divided 
unless  there  is  good  evidence  that  it  is  its  shortness  which  prevents 
sucking  or  speaking.  It  is  ridiculous  to  divide  the  frsenum  for  the 
cure  of  stammering.  If  clearly  indicated  the  frtenum  should  be 
snipped  through  with  probe-pointed  scissors  close  to  the  jaw,  dividing 
the  mucous  membrane  but  not  the  insertions  of  the  muscles,  and 
the  tongue  should  never  be  stripped  up  with  the  finger.  The  points 
of  the  scissors  should  be  directed  downwards  and  backwards,  lest  the 
raniue  artery  be  wounded,  an  accident  which,  in  infants,  has  been 
attended  with  severe,  and  in  some  cases  fatal,  hsemorrhage.  If  the 
frajnum  has  been  too  freely  divided  the  tongue  should  be  drawn 
forwards,  and  the  dyspnoea  will  at  once  cease  ;  but  a  ligature  should 
be  passed  through  its  tip  and  secured  to  the  cheek,  with  instructions 
to  again  draw  the  tongue  forwards  with  the  ligature,  should  the 
symptoms  recur. 

Non-diflferentiation  of  the  tongue  from  the  surrounding  tissues 
gives  rise  to  the  rare  malformation  in  which  the  tongue  appears 
bound  down  to  the  floor  of  the  mouth.  This  condition  must 
not  be  mistaken  for  that  of  acquired  ankyloglossia,  in  which  the 
tongue,  in  consequence  of  cicatricial  adhesions,  presents  a  similar 
appearance. 

Absence  of  the  tongue. — The  projecting  portion  of  the  tongue, 
in  front  of  the  lingual  V  developed  from  the  tuberculum  impar  of 
His,  may  be  absent.  It  is  a  very  rare  deformity.  The  patient  looks 
as  if  the  projecting  part  of  the  tongue  had  been  removed,  the  base 
of  the  tongue  forming  a  muscular  mass.  The  patient  can  usually 
speak  fairly  well,  better  than  a  patient  from  whom  a  corresponding 
amount  of  the  tongue  has  been  removed. 

Acquired  ankyloglossia  is  a  rare  deformity  following  severe 
ulcerative  stomatitis.  Hence  it  was  more  common  when  mercury 
was  given  freely  ;  it  is  also  produced  by  phagedena  or  cancrum 
oris  occurring  after  the  specific  fevers,  etc.  The  tongue  may 
ulcerate  and  become  adherent  to  the  gum  or  cheek,  or  gangrene 
may  destroy  all  the  projecting  part  of  the  tongue.  Treatvient. — 
Bands  of  adhesions  should  be  divided  if  by  doing  so  the  tongue  can 
be  rendered  more  movable. 

Macroglossia,  or  hypertrophy  of  the  tongue,  may  be  congenital 
or  acquired.     Both  are  rare. 


DISEASES  OF  THE  TONGUE. 


759 


Congenital  macroglossia  occurs  in  three  forms,  the  muscular,  the 
lymphaugiomatous,  and  that  due  to  a  plexiform  neuroma. 

(a)  Simple  or  muscular  macroglossia  is  an  enlargement  of  the 
ton«-ue  solely  due  to  muscular  hypertrophy.  It  occurs  usually  m 
patfents  of  weak  intellect,  in  idiots,  and  in  subjects  with  genera 
muscular  hypertrophy.  The  hypertrophy  may  be  unilatera  and 
accompanied  by  hypertrophy  of  half  the  face  or  of  half  the  body. 
The  tono-ue  lolls  out  of  the  mouth  and  may  be  ulcerated  through  the 
irritation  of  the  teeth,  but  there  are  no  vesicles  on  the  surface,  nor 
are  there  periodic  attacks  of  inflammation. 

(6)  Ly7,iphangiomatous  macroglossia  may  affect  part  or  the  whole 


Fig.  342. — Acquired  macroglossia. 

of  the  tongue.  Thus  it  may  take  the  form  of  a  lymphatic  na3Viis 
and  then  appears  as  a  number  of  vesicles  with  bright  red  capillary 
loops  between.  The  vesicles  are  translucent,  red  or  blue,  containing 
clear  lymph  or  arterial  or  venous  blood.  They  burst  and  discharge, 
leaving  a  raw  surface.  In  the  muscular  substance  there  are  lymphan- 
giectases,  i.e.,  dilated  lymph-spaces  into  which  blood  may  be  extrava 
sated  ;  there  is  an  increase  of  fibrous  tissue  replacing  muscular  fibres, 
and  in  some  places  lyniphomatous  masses  of  small  round  cells. 
The  tongue  is  subject  to  recurrent  attacks  of  inflammation,  each 
attack  leaving  the  tongue  larger  than  before.  The  teeth  cut  into 
it  and  cause  foul  ulcers,  the  lower  incisors  are  turned  outwards, 
and  the  middle  of  the  inferior  maxilla  may  bo  depressed.  The 
protruding  tongue  becomes  dry  and  chapped  in  cold  and  dry 
weather, 
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Treatment. — The  tongue  if  it  liangs  out  of  the  mouth  may  be 
covered  and  protected  from  the  air,  but  it  is  best  to  remove  the  pro- 
jecting prolapsed  portion  by  a  V-shaped  incision,  which  is  then  closed 
by  suture.  This  should  be  done  before  there  is  any  deformity  of  the 
jaw  or  teeth. 

Acquired  macroglossia  is  generally  syphilitic  in  origin,  the  result  of 
long- con  tinned  gummatous  ulceration.  Food  ddbris  and  organisms 
collect  in  the  deep  folds  by  which  inflammation  and  ulceration  are 
kept  up,  and  finally  malignant  disease  sets  in.  The  chief  point  is  to 
keep  the  folds  clean ;  there  is  nothing  better  for  this  than  carefully 
painting  the  affected  portion  of  the  tongue  with  bicyanide  of  mer- 
cury, 1  in  1,000,  on  a  large  camel's-hair  brush  once  or  twice  a  day, 
afterwards  rinsing  the  mouth  out  with  water. 

Acute  parenchymatous  glossitis,  or  deep  inflammation  of  the 
tongue,  may  be  due  to  mercurialism,  iodism,  injury,  carious  teeth, 
stings  of  insects,  fever,  abscesses  beneath  the  jaw,  but  especially 
to  inoculation  with  streptococci.  Signs. — In  severe  cases  the  whole 
tongue  is  swollen,  and  protrudes  from  the  mouth,  interfering  with 
speech  and  deglutition,  and  sometimes  threatening  suffocation  from 
oedema  of  the  glottis.  At  times  only  one  side  of  the  tongue  is 
affected.  The  inflammation,  which  may  be  quite  sudden  in  its  onset, 
frequently  ends  in  abscess.  It  is  often  attended  with  high  fever, 
painful  enlargement  of  the  salivary  glands,  and  excessive  secretion  of 
saliva.  Treatment. — Should  a  brisk  purge  and  the  milder  measures 
applicable  to  acute  inflammations  fail,  free  longitudinal  incisions, 
which  need  not  be  deep,  should  be  made  along  the  dorsum  of  the 
tongue  and  the  swelling  will  usually  subside  in  a  few  hours. 
Tracheotomy  may  be  occasionally  required,  as  may  also  the  injec- 
tion of  anti-streptococcus  serum  where  the  affection  depends  on 
streptococcus  infection. 

Suppuration  and  abscess  sometimes  follow  an  attack  of 
acute  glossitis ;  but  the  preceding  inflammation  may  be  so  slight  as 
to  be  overlooked.  The  abscess,  which  then  forms  a  firm,  tense, 
elastic  swelling  in  the  substance  of  the  tongue,  may  be  mistaken  for 
a  gumma  or  carcinoma ;  but  the  diagnosis  is  i-eadily  made  Ijy  an 
exploratory  puncture.  A  free  incision  is  the  proper  treatment,  the 
cavity  filling  up  in  a  few  days.  A  deep-seated  abscess  may  require 
a  counter-opening  under  the  chin. 

Chronic  superficial  glossitis,  also  known  as  psoriasis,  ichthyosis, 
leukoplakia,  and  best  as  leukokeratosis  of  the  tongue,  is  a  chronic  in- 
flammation of  the  mucous  membrane,  and  often  affects  the  mucous 
surface  of  the  lips  and  cheeks  at  the  same  time.  It  may  be  induced 
by  syphilis,  excessive  smoking,  some  forms  of  dyspepsia,  the  abuse 
of  spirits,  jagged  teeth,  etc.  It  begins  as  a  hyperemia  of  the 
papillary  layer,  and  presents  at  this  stage  slightly  raised  red  patches, 
better  seen  if  the  tongue  be  dried.  This  is  followed  by  an  excessive 
growth  of  epithelium,  the  cells  of  which  assume  a  horny  character 
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and  the  patches  which  were  previously  red  become  blmsh-white  and 
later,  opaque  white.  Several  of  the  patches  may  now  coalesce 
covering  in  severe  cases  the  whole  or  greater  part  of  the  dorsum  of 
the  tono-ue.  It  is  this  condition  to  which  the  term  psoriasis  has 
been  applied,  from  its  superficial  resemblance  to  psoriasis  of  the 
skin  Still  later,  from  excessive  heaping  up  of  the  epithelium,  the 
surface  of  the  organ  becomes  cracked  and  nodvilar  simulating 
ichthyosis,  a  name  by  which  it  has  also  been  called.  As  the  pathology 
of  the  affection,  however,  is  distinct  from  that  of  the  above-named 
affections  of  the  skin,  it  would  be  better  to  drop  these  terms,  and  to 
call  the  affection  either  leuhoplakia  {white  patches),  leukoheratosis  in 


Fio.  343.— Chronic  superficial  glossitis,  or  leukokeratosis.  Photograph  of  a  vertical 
section  through  the  epithelial  surface  showing  great  increase  in  the  corneous  layers, 
also  some  collection  of  leucocytes  in  the  connective  tissue  and  amongst  the  muscular 
fibres  beneath.    From  a  case  of  long  standing  which  became  epitheliomatous. 

relation  to  the  change  in  the  epithelium,  or  simply  chronic  superficial 
glossitis.  After  variable  periods,  the  hypertrophied  papillffi  may 
atrophy,  or  ulceration  may  occur  ;  or  the  epithelium  may  grow  down 
into  the  substance  of  the  tongue  and  the  disease  become  epithelio- 
matous (Fig.  .34.5).  At  times  the  inflammation  does  not  give  rise  to  an 
increase  of  epithelium,  the  tongue  then  appearing  smooth,  glazed, 
and  red.  The  disease,  except  when  ulceration  occui's,  causes  little  or 
no  pain,  but  it  should  always  be  carefully  watched  for  any  sign  of  its 
becoming  epitheliomatous.  A  similar  condition  of  the  mucous  sur- 
face of  the  lips  and  cheeks  is  a  common  accompaniment,  especially 
in  smokers  {smoker's  patches),  and  in  chewei's  of  tobacco  and  betel- 
nut.  Treatment. — All  sources  of  irritation,  especially  smoking, 
stimulants   and    condiments,  should   be   avoided ;  antisyphilitic 
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remedies  given  where  indicated  ;  and  soothing  washes  of  chlorate 
of  potash  or  borax  applied.  Any  patch  which  is  at  all  warty,  or 
which  shows  signs  of  inflammation  and  a  tendency  to  spread  whether 
superficially  or  towards  the  depth,  and  more  especially  when  any 
fissuring  or  ulceration  commences  must  be  at  once  excised,  the 
wound  being  afterwards  sutured. 

It  cannot  he,  too  strongly  emphasized  that  this  is  the  one  way  by 
which. the  patient  can  escape  cancer  (see  Fig.  344).  The  application  of 
caustics  or  the  cautery  hastens  the  development  of  cancer. 

Herpes  and  herpetic  ulceration  of  the  tongue  ;  see  Stomatitis, 
p.  755. 

Ulceration  of  the  tongue  may  be  simple,  tuberculous  or  lupous, 
syphilitic,  or  epitheliomatous.  Aphthous  ulceration,  and  that 
following  mercurial  salivation,  have  been  described  under  Stomatitis, 
p.  756. 

Simple  ulceration  may  depend  on  digestive  disturbance  {dyspeptic 

ulcer)  or  on  irritation,  as  of  a  sharp  or 
carious  tooth,  hot  pipe- stem,  etc.  (dental 
or  irritable  ulcer).  Both  varieties  are 
generally  superficial,  and  unattended 
with  the  induration  and  infiltration 
characteristic  of  epithelioma.  The  dys- 
peptic ulcer  usually  occiirs  on  the  dorsum 
of  the  tongue,  near  the  tip.  The  ulcera- 
tion is  sometimes  extensive  and  multiple, 
and  is  often  accompanied  by  some  super- 
ficial glossitis  at  other  parts  of  the 
tongue.  The  dental  ulcer  is  situated  on 
the  side  of  the  tongue,  and  generally 
corresponds  with  a  carious  or  sharp  tooth.  At  first  it  may  be  a  mere 
superficial  red  abrasion,  but  if  neglected,  it  becomes  a  distinct  ulcer, 
irregular  in  shape,  and  surrounded  with  an  inflammatory  area.  The 
edges  are  abrupt  and  a  little  raised,  but  not  everted  ;  the  base  is 
depressed,  sloughing,  and  sometimes  phagedrenic,  but  not  indurated 
unless  the  ulcer  has  existed  some  time,  when  it  may  become  callous. 
It  is  always  unattended  with  infiltration.  Treatment. — In  the 
dyspeptic  ulcer  the  diet  and  bowels  must  be  carefully  regulated, 
bismuth  or  soda  in  infusion  of  calumba  given  internally,  and  soothing 
washes  or  borax  and  honey  applied  locally.  In  the  dental  ulcer  any 
offending  tooth  must  be  filed,  stopped,  scraped,  or  extracted — in 
short,  every  source  of  irritation  removed.  The  ulcer  will  then 
rapidly  heal,  but  if  neglected  it  may  become  epitheliomatous.  If 
it  does  not  rapidly  heal  free  excision  is  imperative  in  order  to 
anticipate  the  onset  of  cancer. 

Tuberculosis  of  the  tongue  is  rare,  and  generally  occurs  in 
young  adult  males,  the  subjects  of  phthisis  or  of  general  tuberculosis. 
It  usually  begins  as  a  small  pimple  or  nodule  on  the  doreum  of  the 


Fig.  344.  —  Epitheliomatous 
patch  on  tongue.  Drawing 
of  a  section  to  the  naturaL 
size  showing  the  extent  of  the 
primary  disease.  There  was 
no  sign  of  ulceration  on  the 
surface,  yet  the  deep  cervical 
glands  had  already  enlarged 
so  as  to  be  inoperable  and 
had  broken  down. 
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tongue,  especially  near  the  tip.    This,  after  a  short  time,  breaks 
down  into  a  round,  oval  or  irregular,  painful  ulcer.    The  edges  are 
slio-htly  raised,  vertical,  inverted,  or  undermined,  sometimes  shghtly 
thfckened,  but  never  everted  or  greatly  indurated.    The  base  is 
uneven  or  nodular,  and  covered  with  coarse,  pinkish-grey  granula- 
tions or  with  a  grey  or  yellow  shreddy  slough.    Sometimes  several 
smaller  ulcers  appear  around  the  one  first  formed,  and  coalesce  with 
it.    The  ulceration  usually  progresses  in  spite  of  treatment,  the 
patient  dying  of  phthisis  or  other  tuberculous  alfection.    The  absence 
of  o-landular  enlargement,  of  induration,  and  of  signs  of  syphilis, 
along  with  the  presence  of  the  tubercle  bacillus,  tuberculous  disease 
elsewhere,  and  the  characters  given  above,  should  serve  to  distinguish 
it  from  syphilitic  and  epitheliomatous  ulceration.    Treatment. — The 
tuberculous  ulcer  should  be  freely  excised  by  a  V-shaped  or  oval 
incision  and  the  wound  closed  by  sutures  to  obtain  primary  union 
and  to  prevent  re-inoculation.    This  should  be  done  wherever  it  is 
the  only  manifestation  of  tubercle,  and  even  in  advanced  pulmonary 
phthisis  to  relieve  pain  and  allow  of  more  food  being  taken.  The 
usual  constitutional  treatment  for  tubercle  should,  of  course,  at  the 
same  time  be  employed. 

Lupoiis  ulceration  of  the  tongue  is  very  rare.  At  St.  Bartholomew's 
Hospital  a  case  occurred  in  a  young  girl  under  the  care  of  Mr.  Butlin 
with  very  extensive  lupus  about  the  nose,  lips,  and  mouth.  Scraping 
with  a  Volkmann's  spoon  was  the  treatment  adopted. 

Actinomycosis  of  the  tongue  may  arise  by  inoculation,  p.  97. 
Sjrphilis  of  the  tongue  may  occur  as  a  primary  sore,  or  as  a 
secondary  or  tertiary  affection,     (a)  Primary  sore. — A  primary  sore 
may  be  inoculated  during  kissing,  smoking  pipes  and  using  wooden 
cups  and  spoons  in  common.    A  hard  mass  appears  on  the  tip  or 
edge  of  the  tongue,  soon  followed  by  enlargement  of  the  glands 
below  the  jaw  and  by  the  appearance  of  a  rash.     (6)  Secondary 
syphilis. — Superficial  ulcers  affect  the  side  of  the  tongue,  and  are 
frequently  associated  with  similar  ulcers  on  the  lips,  cheeks,  palate, 
gums,  and  fauces.    They  are  usually  of  an  oval  or  irregular  shape, 
and  have  sharply-cut  edges,  an  ash-grey  base  and  a  surroundiiig 
areola  of  inflammation.    They  readily  disappear  under  the  influence 
of  mercury,  and  the  local  application  of  a  lotion  of  niti'ate  of  silver 
or  chromic  acid.    These  ulcers  are  sometimes  associated  with  mucous 
tubercles.    Mucoihs  patches,  so-called  tubercles,  consist  here,  as  else- 
where, of  heapings  up  of  epithelium  over  infiltrated  and  enlarged 
papillse,  and  appear  as  flattened  elevations  of  a  greyish-white  colour. 
They  are  generally  present  on  the  palate  and  fauces  at  the  same  time. 
Mercury  internally,  and  black  wash  locally,  cause  them  rapidly  to 
disappear,     (c)  Tertiary  syphilis — Superficial  glossitis  has  already 
been  described.    Guvimata  occur  as  hard,  globular  masses  in  the 
fibrous  tissue  of  the  septum,  and  also  in  the  substance  of  the  muscles. 
They  may  be  single  or  multiple.    The  mucous  membrane  covering 
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them  is  at  first  natural  in  appearance,  but,  as  the  gumma  softens, 
it  gives  way,  and  a  deep  syphiHtic  ulcer  is  produced.  Iodide  of 
potassium  is  the  remedy.  Dee}-)  ulcers  are  due  to  the  breaking  down 
of  syphilitic  gummata.  They  generally  occur  in  the  centre  of  the 
dorsum  of  the  tongue  as  deep  irregular  excavations,  with  raised, 
slightly  concave  or  undermined  edges,  and  a  base  covered  with  a 
yellow  slough  and  tUhris  of  breaking-down  tissue.  They  are  usually 
surrounded  with  a  red  areola.  On  healing,  they  leave  characteristic 
cracked,  or  stellate-looking  scars.  Their  situation  at  or  near  the 
middle  of  the  tongue,  the  absence  of  induration  and  of  glandular 


Fis.  345.— Papilloma  or  warty  growth  on  the  tongue.  Photograph  of  a  verticil 
section  through  the  epithelium,  showing  thickening  of  the  epithelium,  the  marked 
prolongation  downwards  of  the  epithelium  between  the  papilla;  and  the  infiltration 
of  the  sub-epithelial  tissue  with  leucocytes.  Although  imminent,  actual  invasion 
of  the  sub -epithelial  tissue  by  epithelial  cells  is  not  seen. 

enlargement,  the  history  of  the  previous  gummatous  swellings  and 
of  syphilis,  and  their  amenability  to  antisyphilitic  remedies,  should 
serve  to  distinguish  them  from  squamous  or  other  forms  of  carcinoma 
or  sarcoma.  Large  doses  of  iodide  of  potassium,  combined  with 
quinine  if  the  constitution  is  at  all  broken,  and  the  local  application 
of  a  cleansing  gargle,  as  chlorate  of  potash,  will  rapidly  cause  them 
to  heal.  Painting  them  with  bicyanide  of  mercury  lotion  (1  in  1,000) 
once  or  twice  a  day  is  often  effective  in  intractable  forms.  The  scai-s 
left  by  these  ulcers  sometimes,  though  rarely,  degenerate  into 
epithelioma.  Should  any  induration  therefore  appear  in  them,  their 
free  removal  with  the  knife  should  at  once  be  undertaken. 

Diseases  of  the  lingual  tonsil. — The  lymphadenoid  masses 
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situated  at  the  base  of  the  tongue  may  be  affected  by  acute  and 
folhcular  inflammation,  also  with  hypertrophy  The  base  o  the 
ton-ue  is  not  well  seen  directly,  so  a  laryngeal  major  should  be 
used  The  lingual  tonsil  is  often  affected  with  the  faucial  tonsils, 
but  may  be  attacked  separately,  a  tickling  cough  or  pam  at  the 
base  of  the  tongue  being  the  sign.  For  diagnosis  from  Thyroglossal 
cysts,  see  p.  733.    For  treatment  see  Tonsihtis.  ,  ^ 

Ttimouxs  of  the  tongue  may  be  benign  or  malignant.  Benign 
TUMOURS.  Papillomatous  or  ivarty  growths  (Fig.  345)  are  not 
uncommon,  and  may  be  distinguished  from  epithelioma,  into  which 
they  are  liable  to  degenerate  as  age  advances,  by  the  absence  of  indura- 
tion about  their  base.  They  should  be  freely  removed  by  the  knife 
or  scissors  Vascular  tumours  or  ncBvi  and  lymphangiomata  are 
occasionally  met  with,  and  are  best  treated  by  excision.  Fibrous, 
fatty,  myxomatous,  and  adenomatous  tumours  are  too  rare  m  the  tongue 
to  call  for  further  remarks. 

Malignant  tumours.— Sarcoma  of  the  tongue  of  the  large  or  small 
round-celled  or  spindle-celled  variety,  though  very  rare,  occasionally 
occurs.  A  typical  sarcoma  forms  a  steadily  growing  tumour  m  the 
muscular  substance  of  the  tongue  covered  by  intact  mucous  mem- 
brane, and  is  unattended  by  glandular  enlargement.  It  may  be 
distinguished  from  a  gumma  by  the  history  of  the  patient  and  by 
trying  antisyphilitic  remedies.  Such  a  tumour  will  easily  shell  out 
after  dividing  the  mucous  membrane.  A  second  type  occurs  as  a 
pedunculated  growth,  which  may  be  snipped  off  with  the  scissors  and 
its  vessel  tied,  or  removed  with  the  galvano-cautery  snare.  These 
varieties  are  but  slightly  malignant.  A  third  and  much  more  malig- 
nant form  having  the  character  of  a  lympho-sarcoma  may  occur  in 
the  lingual  tonsil  and  early  extend  to  all  the  glands  of  the  neck. 

Epithelioma  or  squamous  carcinoma  was  formerly  described 
under  ulceration  instead  of  amongst  new  growths,  as  in  consequence 
of  the  irritation  from  the  teeth,  food,  and  the  movements  of  the 
tongue,  epithelioma  in  this  situation  very  rapidly  ulcerates,  even  if 
it  does  not  begin  as  an  ulcer ;  hence  it  is  from  other  ulcers  rather 
than  from  new  growths  that  it  has  to  be  distinguished.  It  is  much 
more  common  in  men  than  in  women,  and  seldom  occurs  under  the 
age  of  forty.  Often  it  is  due  to  the  irritation  of  a  carious  or  sharp 
tooth,  and  then  begins  as  a  dental  ulcer ;  or  it  may  arise  in  the 
scar  left  by  a  syphilitic  ulcer,  or  follow  upon  the  condition  of  the 
tongue  known  as  chronic  superficial  glossitis.  Occasionally  it  begins 
as  a  wart  or  pimple  in  patients  in  whom  no  cause  for  it  can  be 
assigned.  It  is  most  common  on  the  side  of  the  tongue  opposite 
the  molar  or  bicuspid  teeth.  The  ulcer  is  irregular,  with  raised, 
sinuous,  hard  and  everted  edges,  and  an  uneven,  excavated,  or  warty 
base ;  while  the  tissues  around  are  infiltrated  and  indurated.  Cells 
from  the  maUi  mass  spread  out  between  muscle  fibres  some  way 
beyond  the  apparent  margin.    Its  growth  is  generally  rapid,  and 
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attended  with  neuralgic  pain  and  copious  salivation.  If  allowed 
to  take  its  course,  it  spreads  backwards  to  the  pillars  of  the  fauces, 
downwards  to  the  floor  of  the  mouth,  and  inwards  to  the  opposite 
half  of  the  tongue  ;  whilst  the  sabmaxillary  lymphatic  glands,  and 
later  the  lymphatic  glands  in  the  neck,  become  enlarged,  and  the 
parts  about  the  angle  of  the  jaw  infiltrated  and  matted  together  by 
the  disease.  Secondary  ulcers  then  form  from  the  breaking  down 
of  the  glands  in  the  neck,  septic  absorption  occurs,  and  the  patient 
dies,  worn  out'  by  pain  and  irritation,  or  exhausted  by  haemorrhage ; 
but  like  squamous  carcinoma  in  other  parts,  it  seldom  becomes 
disseminated  in  distant  organs. 

The  glands  involved  in  epithelioma  of  the  tongue  and  floor  of  the 
mouth. — In  epithelioma  of  the  anterior  third  of  the  tongue,  anterior 
part  of  the  floor  of  the  mouth  and  frtenum  the  submental  glands 
below  the  chin  on  the  mylo-hyoid  muscle  are  involved.  From  these 
glands  lymphatic  vessels  pass  to  the  lower  deep  cervical  glands  in 
front  of  the  first  part  of  the  subclavian  artery  above  and  behind 
the  clavicle.  In  epithelioma  of  the  middle  and  posterior  part  of 
the  tongue  and  corresponding  part  of  the  floor  of  the  mouth  the 
submaxillary  lymphatic  glands  in  the  digastric  triangle  are  first 
affected  ;  some  of  these  are  attached  to  the  capsule  of  the  sub- 
maxillary salivary  gland,  and  some  lie  in  the  septum  between  it  and 
the  parotid.  From  these  glands  lymphatic  vessels  pass  to  the 
upper  deep  cervical  glands,  a  chain  lying  over  the  internal  jugular 
vein  beneath  the  anterior  edge  of  the  sterno-mastoid  and  extending 
from  the  mastoid  process  to  the  spot  where  the  omohyoid  crosses 
the  great  vessels.  Some  of  the  lymphatic  vessels  from  the  middle 
and  posterior  third  of  the  tongue  pass  direct  into  this  chain.  The 
chief  and  earliest  glands  of  the  deep  cervical  set  to  be  affected  are 
those  about  the  level  of  the  thyroid  cartilage,  but  all  may  be  nearly 
equally  involved  from  the  mastoid  process  to  the  clavicle. 

Prevention.  See  under  Chronic  Su2)erficial  Glossitis  and  Ulcei'ation, 
pp.  760,  763. 

Treatment. — Early  and  free  extirpation  ought  in  every  instance 
to  be  undertaken,  together  with  the  glands  in  the  neck  Avhich  are 
liable  to  be  involved,  even  although  they  do  not  appear  to  be 
implicated.  When  the  disease  has  attained  some  magnitude,  the 
propriety  of  removal  becomes  a  question,  and  opinions  differ  under 
what  circumstances  it  ought  to  be  attempted.  Its  I'emoval  is  a 
severe  operation  :  (1)  when  it  has  extended  so  far  backwards  that 
the  finger  cannot  reach  healthy  tissue  beyond  it ;  (2)  when  it  is 
firmly  and  extensively  adherent  to  the  jaw  ;  and  (3)  when  the  tongue 
is  firmly  bound  down  to  the  floor  of  the  mouth.  No  operation 
should  be  done  when  the  glands,  not  only  below  the  jaw,  but  deep 
in  the  neck,  are  much  enlarged,  implicating  the  carotid  and  vagus, 
and  when  the  patient  is  too  weak,  or  enfeebled  by  age,  or  emaciated 
from  the  disease  itself  or  from  disease  of  other  organs.  Moderate 
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enlargement  of  the  glands,  slight  adhesion  to  the  jaw,  and  some 
infiltration  of  the  floor  of  the  mouth,  do  not  forbid  an  operation 
(especially  if  the  patient  is  suffering  from_  much  pain,  and  is  other- 
wise in  good  health),  provided  the  whole  of  the  disease  with  the 
enlarged  glands  can  be  got  away.  Where  the  disease  is  regarded  as 
beyond  the  reach  of  extirpation,  the  pain  and  salivation  may  often 
be  relieved  by  removing,  not  only  decayed,  but  sound  teeth  that 
may  be  irritating  the  growth,  or  by  stretching  or  dividing  the 
gustatory  nerve.  This,  which  moreover  is  sometimes  impracticable 
on  account  of  the  extension  of  the  growth,  often  does  but  little  if  any 
good.  Cocain,  or  morphia  and  glycerine,  may  be  painted  on  the  part, 
whilst  the  patient's  remaining  span  of  life  may  be  rendered  bearable 
by  increasing  doses  of  opium  or  morphia.  But  the  greatest  amount 
of  relief  is  generally  obtained  by  keeping  down  the  septic  decomposi- 
tion by  painting  with  bicyanide  of  mercury  (1  in  1000)  and  swilling 
out  the  mouth  every  hour  or  two  with  a  strong  permanganate 
lotion. 

Excision  of  the  tongue. — The  patient  should  be  prepared  by 
getting  the  mouth  and  teeth  as  clean  as  possible.  He  is  best  kept 
under  chloroform,  but  not  too  deeply,  by  a  Junker's  apparatus,  and 
the  head  should  be  turned  to  one  side.  Some  surgeons  operate 
with  the  head  hanging  over  the  end  of  the  table,  but  there  is  much 
more  haemorrhage.  Scissors  and  knives  are  now  generally  used  as 
cutting  instruments ;  the  various  kinds  of  ecraseurs  are  no  longer 
employed. 

1.  Oval  or  ivedge-shaped  excision. — When  the  disease  is  very 
limited,  it  is  removed  by  an  oval  or  a  V-shaped  incision  ;  the  edges 
of  the  wound  are  then  sutured  with  horsehair. 

2.  Buccal  operation  (Whitehead's  method.  Fig.  346). — The  mouth 
having  been  widely  opened  by  a  gag,  two  ligatures  are  passed  through 
the  tongue,  one  on  either  side  of  the  tip,  and  the  mucous  mem- 
brane, where  it  is  reflected  from  the  tongue  to  the  jaw,  is  divided 
with  scissors  along  with  some  of  the  fibres  of  the  genio-hyo-glossus. 
The  mucous  membrane  covering  the  dorsum  of  the  tongue  is  next 
divided  in  the  middle  line  by  a  bistoury  fi'om  the  tip  as  far  back 
as  to  be  well  beyond  the  disease.  This  allows  the  tongue  to  be 
readily  spHt  with  the  fingers  into  two  halves.  The  diseased  half  is 
separated  from  its  attachments,  beginning  from  below  by  a  series  of 
short  snips  with  blunt-pointed  scissors,  clamping  and  tying  the 
lingual  artery,  if  seen,  before  it  is  divided,  or  else  immediately  it 
is  cut.  The  lingual  artery  lies  just  below  the  muscle  substance 
about  a  quarter  of  an  inch  (0-5  cm.)  from  the  middle  line  having  the 
genio-hyo-glossus  muscle  internally,  and  the  hyo-glossus  externally. 
If  the  disease  involves  both  sides  of  the  tongue  the  opposite  half  can 
next  be  removed  in  the  same  way.  To  prevent  hncmorrhnge  during 
the  operation,  some  surgeons  first  tie  one  or  both  lingual  arteries  in 
the  neck,  whilst  others,  for  fear  of  blood  entering  the  trachea,  perform 
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tracheotomy,  and  plug  the  trachea  with  Hahn's  tampon  cannula,  or 
merely  introduce  an  ordinary  tracheotomy  tube,  and  plug  the 
Dharynx  firmly  with  a  sponge  during  the  operation.  All  such 
measures  are,  as  a  rule,  unnecessary  in  the  more  limited  operation. 
Should  bleeding  occur  it  can  be  arrested  temporarily  by  passing 
the  finger  into  the  pharynx  and  pressing  the  tongue  against  the 
inner  surface  of  the  jaw,  and  then  as  soon  as  the  mouth  has  been 
spono-ed  clear  of  blood  the  bleeding  vessel  can  be  seized  and  tied. 

Whitehead's  method  is  attended  by  a  very  small  mortality.  It 
fails  however,  in  most  cases  to  prolong  life  beyond  a  year  or  so, 
owing  to  the  continued  development  of  the  disease  in  the  glands. 
Even  when  the  glands  cannot  be  felt  enlarged  before  the  operation, 


Fig.  346.— Excision  of  the  lougue  with  scissors  by  the  buccal  operation. 

they  may  be  found  so  on  dividing  the  deep  fascia,,  ^^^'^^/y  ^^^^^^ 
along  the  jugular  vein.  The  microscopic  examination  of  glands 
not  Enlarged  to  the  naked  eye  may  result  in  finding  the  commence^ 
ment  of  epithelioma.  Hence  it  has  become  the  rule  to  remove 
the  glands  in  the  neck,  although  not  clearly  enlarged.  Thi« 
be  done  at  the  same  time,  but  is  often  postponed  for  tbi^e  ^eeks 
until  the  tongue  has  healed.  The  objection  to  the  latter  plan  s 
that  patients  are  unwilling  to  undergo  a  second  operation  until  it 
is  too  late.  They  think  of  the  second  in  the  light  of  the  hist 
ordeal,  although  they  suffer  from  the  second  very  little,  owing  to 
the  aseptic  character  of  the  operation. 

Removal  of  lymphatic  glands,  see  p.  451. 

3.  Sn^m^a.illary  operation.--^^.o  forms  may  be  distmguished 
according  to  whether  (1)  the  mylohyoid  muscle  can  be  V^^^^'^^^^ 
when  the  patient's  speech  and  swallowing  will  be  very  much  bettei, 
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or  whether  (2)  the  mylohyoid  muscle  must  be  sacrificed,  the  disease 
having  invaded  the  floor  of  the  mouth.  Some  surgeons  advise  a 
preliminary  laryngotomy,  especially  when  the  posterior  third  of 
the  tongue  is  much  involved.  If  laryngotomy  is  done,  a  sponge 
on  a  string  is  pushed  well  down  into  the  pharynx  as  soon  as  the 
breathing  is  quiet,  and  the  chloroform  blown  through  the  laryn- 
gotomy tube  by  means  of  a  Junker's  apparatus. 

(1)  'Submaxillary  operation,  sparing  the  miylohyoid. — The  shoulders 
are  raised  on  a  pillow,  the  head  is  thrown  back,  and  the  face  turned 
to  the  opposite  side.  •  An  incision  is  made  along  the  anterior  border 
of  thesterno-mastoid  from  the  mastoid  process  to  the  clavicle,  and  an 
oblique  incision  from  below  the  symphysis  to  join  the  former  at  a 
right  angle  about  the  level  of  the  thyroid  cartilage  and  the  flaps 
turned  back,  so  exposing  the  anterior  triangle  of  the  neck.  Com- 
mencing from  the  lower  end  of  the  triangle  the  deep  lymphatic 
glands  are  dissected  ofl"  the  carotid  artery  and  jugular  vein  as  high  as 
the  mastoid  process;  the  submaxillary  lymphatic  and  salivary  glands, 
the  submental  glands,  and  the  lymphatics  and  glands  from  the  lower 
border  of  the  parotid  are  next  excised.  The  lingual  artery  is  now 
tied  and  divided  soon  after  its  origin  before  passing  under  the 
hyoglossus.  The  facial  artery  comes  into  view  as  the  submaxillary 
salivary  gland  is  hooked  up  and  is  tied  well  to  the  proximal  and  to 
the  distal  side  of  the  gland.  The  mylohyoid  muscle  can  be  hooked 
forward  so  as  to  allow  of  entering  the  mouth  behind,  but  need  not 
be  injured,  or  it  may  be  partially  divided  if  more  room  is  required. 
The  affected  half  is  then  drawn  through  the  gap  behind  the  mylohyoid, 
along  with  the  sublingual  gland,  and  removed.  Some  surgeons  com- 
bine the  buccal  operation  with  this  method  of  removing  the  glands. 
The  mouth  need  not  then  be  entered  from  the  neck,  and  the  cervical 
wound  will  heal  by  first  intention.  If  the  tongue  is  removed  through 
the  wound  in  the  neck  a  little  mucus  may  afterwards  escape  and 
delay  healing.  The  objection  raised  to  operating  at  two  sittings 
and  leaving  the  mylohyoid,  is  that  the  lymphatics  are  not  removed 
in  one  mass  with  the  primary  growth  and  glands.  But  there 
are  some  reasons  for  believing  that  squamous-celled  carcinoma 
tends  rather  to  form  emboli  which  slip  through  the  lymphatics 
from  the  primary  growth  until  arrested  in  a  lymphatic  gland, 
and  so  do  not  infect  the  lymphatic  vessels  on  their  way,  as  is 
undoubtedly  the  case  in  glandular  carcinoma. 

(2)  Suhmaxillary  operation  including  the  removal  of  the  mylohyoid. 
— The  steps  of  the  operation  are  similar  to  the  above  described  till 
the  mylohyoid  is  well  exposed.  This  muscle,  with  tlie  infiltrating 
disease,  is  then  completely  cut  away,  together  with  the  diseased  sub- 
lingual glands  from  the  ramus  of  the  jaw  above  to  the  hyoid  bone 
below.  The  patient  will  subsequently  have  more  difliculty  in 
swallowing,  will  not  talk  so  well,  and  the  scar  under  the  jaw 
will  be  much  tucked  in. 
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The  more  severe  operations  undertaken  in  special  cases  are 
HeqnoU's,  especially  for- epithelioma  commencing  in  the  frsenum  and 
extending  under  the  tongue  towards  the  submental  region.  A  vertical 
incision  is  made  from  the  chin  to  the  hyoid  bone  and  a  transverse 
incision  along  the  lower  border  of  the  jaw  from  nearly  one  angle  to 
the  other.  Sedillot's  operation  consists  in  divMing  the  lower  hp 
and  then  the  jaw  through  the  middle  line,  and  then  retracting  the 
rami  widely  apart.  This  operation  has  lately  been  much  used  by 
Prof  Kocher.  Billroth' s  operation  consists  in  dividing  the  lower  jaw 
in  front  of  the  masseter,  after  cutting  the  cheek  back  from  the 
angle  of  the  masseter.  Langenbeck' s  operation  is  an  angular  incision, 
an  extension  of  the  above  by  carrying  an  incision  down  the  neck  to 
expose  disease  invading  the  soft  palate  and  tonsil  and  pharynx. 
When  the  root  of  the  tongue  or  epiglottis  is  invaded  a  pharyngotomy 
with  division  of  the  hyoid  bone  has  been  done  {Transhyoid  o2:>eration). 

Division  of  the  jaw  increases  the  danger,  causing  deglutition  to 
be  still  more  difficult,  and  should  be  avoided  if  possible.  If  done 
the  holes  for  the  wire  sutures  should  be  bored  before  dividing  the 
bone.  A  tracheal  cannula  and  a  sponge  in  the  pharynx  are  essential 
preliminaries. 

The  chief  dangers  after  removal  of  the  tongue  are  shock,  htemor- 
rhage,  and  septic  pneumonia. 

The  after-treatment  consists  in  dusting  the  stvimp  with  iodoform 
crystals  or  painting  it  with  Whitehead's  iodoform  varnish  (benzoin  4, 
storax  3,  balsam  tolu  1,  ether  40,  iodoform  4),  or,  better,  packmg 
the  mouth  with  iodoform  gauze,  which  is  removed  after  a  day  or  so, 
then  frequently  syringing  it  out  with  permanganate  lotion.  The 
patient  should  be  turned  half  on  to  his  face  with  his- head  low,  then 
all  blood  and  saliva  runs  out  on  to  a  pad  without  the  trouble  caused 
by  sponging.    If  this  is  required  a  small  marine  sponge  on  a  holder 
is  passed  along  the  roof  of  the  mouth  and  the  mucus  twisted  up 
and  drawn  out  without  touching  either  the  stump  or  the  back 
of  the  pharynx.    He  should  be  got  up  as  early  as  possible  to  pre- 
vent hypostatic  congestion  of  the  lungs.    The  nasal  or  stomach  tube 
is  often  a  source  of  great  irritation,  and  feeding  is  better  accomplished 
by  a  spoon  or  "  feeder  "  having  a  rubber  tube  on  the  spout,  which 
can  be  passed  well  to  the  back  of  the  mouth.    It  is  well  to  leave  a 
ligature  through  the  stump  of  the  tongue  for  twenty-four  hours,  so 
that  should  dyspnoea  or  recurrent  htiemorrhage  occur,  the  stump  may 
be  drawn  forwards. 


DISEASES  OF  THE  SALIVARY  GLANDS  AND  FLOOR  OF  THE  MOUTH. 

Salivary  calculi  are  sometimes  met  with,  blocking  the  orifice 
of  Wharton's  duct,  or,  more  rarely,  one  of  the  ducts  of  the  other 
salivary  glands.  They  are  composed  of  animal  matter,  impregnated 
with  phosphate  and  a  trace  of  carbonate  of  lime.    Generally  they 
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can  be  seen;  or  at  any  rate  felt,  in  the  interior  of  the  mouth,  as  hard 
bodies  in  the  course  of  the  duct.  They  may  give  rise,  by  causing 
retention  of  the  secretion  of  the  gland,  to  swelling,  pain,  and  tender- 
ness in  the  obstructed  gland,  and  sometimes  to  suppuration  and 
salivary  fistula.  The  calculus  is  recognised  by  its  hardness  to 
touch  and  by  puncturing  the  swelling  with  a  needle.  An  incision 
through  the  mucous  membrane  over  the  calculus  will  allow  of  its 
removal  with  a  scoop  or  forceps.  Should  stricture  of  the  duct  follow, 
it  must  be  slit  up.  When  a  calculus  is  embedded  in  the  sublingual 
gland  or  in  Wharton's  duct,  an  indurated  mass  may  form  around  it, 


Fig.  347. — Clirouic  interstitial  inflamination  in  a  sub-maxillary  salivary  gland.  The 
microphotograph  shows  the  remains  of  salivaiy  gland  tissue  sun-oundcd  by  fibrous 
tissue  ;  the  lumen  of  the  secondary  ducts  and  alveoli  contains  inspissated  mucus  in 
process  of  forming  small  calculi. 

giving  rise  to  a  suspicion  of  cancer.  Tumours  in  this  situation  should 
always  be  explored  by  incision  or  by  puncturing  with  a  needle,  when 
a  calculus  may  be  found. 

A  chronic  interstitial  inflammation  may  arise  in  the  sub- 
maxillary salivary  gland,  and  small  calculi  like  rice  grains  be  dis- 
charged. The  gland  undergoes  intermittent  swelliilg,  and  is  painful 
when  secreting.    Excision  may  become  necessary. 

Ranula  is  a  tei-m  which  should  be  limited  to  the  obstruction 
cysts  arising  in  connection  with  the  mucous  salivary  glands.  Such 
cysts  must,  therefore,  be  distinguished  from  dermoid  cysts  and  from 
the  cystic  new  growths  which  occasionally  occur  in  these  glands.  They 

49—2. 
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appear  as  bluish-white,  semi -translucent,  globular  or  ovoid  swellings, 
situated  to  one  side  of  the  tongue  and  mouth,  not  in  the  middle  Ime 
They  contain  glairy  mucus,  and  their  wall  is  composed  of  a  dilated 
duct  or  acinus.  A  ranula  may  be  congenital  or  may  be  acquired 
from  fruit-seeds  or  other  small  objects  getting  into  the  ducts,  or 
from  impaction  of  a  calculus.    The  following  forms  occur  :— 

(1)  Sub-lingual  ranula  is  due  to  obstruction  of  a  sub-lingual  duct 
with  dilatation  of  the  acini.    The  cyst  lies  in  the  floor  of  the  mouth 
beneath  the  side  of  the  tongue,  and  a  fine  probe  (as  Morrant 
Baker  showed)  can  be  passed  from  the  salivary  papilla  along  Wharton's 
duct  beside  the  cyst.     (2)  Sub-maxillary  ranula  is  a  true  dilatation 
of  Wharton's  duct  depending  upon  obstruction  near  or  at  its  orifice. 
The  cyst  forms  a  cylindrical  swelling  beneath  the  mucous  membrane 
of  the  floor  of  the  mouth,  and  glairy  mucus  may  be  pressed  out  of 
the  salivary  papilla,  or  a  probe  can  be  pushed  past  the  obstruction 
into  the  cyst.    More  rarely  the  duct  is  obstructed  near  its  origin, 
or  one  of  the  secondary  ducts  is  aff'ected ;  then  the  portion  of  the 
gland  lying  external  to  the  mylohyoid  is  distended,  and  a  tumour 
is  felt  below  the  angle  of  the  jaw.    (3)  Blandin's  ranula  is  an 
obstruction  of  one  of  the  ducts  of  Blandin's  gland  to  one  side  of  the 
middle  line  beneath  the  tip  of  the  tongue.    Therefore,  when  the 
tongue  is  protruded  it  carries  out  the  ranula  with  it.    (4)  Incisive 
ranula  is  a  dilatation  of  a  small  racemose  gland  which  lies  immediately 
beneath  and  to  one  side  of  the  junction  of  the  frsetium  with  the  inner 
aspect  of  the  lower  jaw,  and  opens  near  the  root  of  the  mcisor  tooth. 
This  ranula  was  formerly  described  as  arising  in  Fleischmann's  bursa, 
but  no  such  bursa  exists,  and  the  contents  of  the  ranula  is  like  the 
others— glairy  mucus,  not  serous  fluid.    Treatment.— A  seton  may 
be  passed  through  the  cyst,  or  a  piece  of  the  wall  pinched  up  and 
cut  away  with  scissors  after  the  surface  has  been  painted  with 
cocain.    These  methods  only  cure  very  early  cases.    The  interior 
may  be  rubbed  with  nitrate  of  silver  or  a  strong  antiseptic,  and 
filled  daily  with  a  strip  of  gauze,  but  this  process  is  somewhat  pain- 
ful and  may  be  unsuccessful.    The  best  method  for  a  ranula  of  some 
standing  is  to  dissect  it  out  under  a  general  anajsthetic  through  the 
mouth.    Attempts  to  do  so  by  the  cocain  infiltration  method  are 
often  imperfect,  and  then  there  is  are-formation  of  the  cyst.^ 
Dermoid  cysts  of  the  floor  of  the  mouth  (see  p.  '32). 
Epithelioma  of  the  floor  of  the  mouth  either  about  the 
freenum   or   between   the   tongue    and  the  gums  is  not  very 
uncommon.    The  epithelioma,  whilst  quite  small   and  perhaps 
still  unperceived  by  the  patient,  may  be  attended  by  considerable 
enlargement  of  the  glands  in  the  neck.    Indeed,  it  is  often  for  the 
glandular  enlargement  that  surgical  aid  is  first  sought  (Fig.  344  ) 
A  small  ulcer  with  everted  and  indurated  edges  is  discovered, 
perhaps  not  larger  than  a  grain  of  wheat,  whilst  a  large  mass  is 
present  in  the  neck.    The  prognosis  is  then  unfavourable.    If  the 
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glands  are  not  too  extensively  implicated  they  should  be  removed 
together  with  the  ulcer,  and  if  necessary  half  of  the  tongue  and  the 
aflfected  part  of  floor  of  the  mouth.    See  p.  769  (2). 

Tumoxirs  in  the  submaxillary  gland  are  similar  to,  but  rarer 
than  those  which  occur  in  the  parotid  gland  (which  see). 

DISEASES  OF  THE  UVULA  AND  PALATE. 

TJvulitis,  or  inflammation  of  the  uvula,  is  a  frequent  accompani- 
ment of  pharyngeal  catarrh.  The  uvula  appears  red,  swollen,  and 
cedematous,  and  often  considerably  elongated.  If  the  inflammation 
does  not  yield  to  the  remedies  employed  for  the  catarrh,  scarification 
should  be  practised. 

Elongation  of  the  uvula  may  depend  upon  chronic  catarrh  of 
the  pharynx,  or  upon  conditions  similar  to  those  leading  to  chronic 
enlargement  of  the  tonsils.  The  elongated  uvula  may  come  into  contact 
with  the  back  of  the  tongue  or  even  with  the  mucous  membrane  of 
the  larynx,  and  in  either  case  is  productive  of  a  troublesome  tickling 
cough.    If  astringents  fail,  the  end  of  the  uvula  may  be  amputated. 

Necrosis  of  the  hard  palate  is  generally  due  to  the  breaking 
down  of  syphilitic  gummata,  and  is  followed  by  perforation  and,  at 
times,  by  destruction  of  the  greater  part  of  the  hard  and  soft  palate  and 
septum  of  the  nose.  Treatment. — Large  doses  of  iodide  of  potassium, 
lotio  nigra  locally,  and  when  the  ulceration  has  ceased,  an  obturator 
to  close  the  perforation,  and  later  a  plastic  operation  if  practicable. 

Ttunours  of  the  palate. — Innocent  tumours,  the  so-called 
adenomata  of  the  palate,  are  not  so  very  uncommon.  They  occur  as 
smooth,  rounded,  prominent,  firm  or  elastic  swellings,  and  readily 
shell  out  when  an  incision  is  made  through  the  mucous  membrane 
covering  them.  Sarcomata  and  Carcinomata  are  less  frequently 
met  with,  and  may  be  distinguished  from  the  innocent  tumours  by 
their  rapid  growth,  fixity,  extension  towards  the  fauces  and  tonsils, 
by  the  mucous  membrane  being  adherent,  and  the  glands  at  the 
angle  of  the  jaw  being  enlarged. 

DISEASES  OP  THE  GUMS. 

H3rpertrophy  of  the  gums  has  been  observed  as  a  congenital 
afi"ection,  and  may  be  met  with  where  there  is  overcrowding  of 
the  teeth  as  a  lobulated  fringe-like  growth  of  the  gums,  which, 
in  severe  cases,  may  so  surround  the  teeth  that  they  appear  as  if 
buried  in  it.  The  hypertrophied  portion  should  be  shaved  ofl', 
and  one  or  more  of  the  teeth  extracted. 

Polypi  of  the  gums,  as  they  are  called,  are  merely  overgrowths  of 
the  little  tongue  of  gum  between  the  teeth,  and  appear  generally 
to  depend  on  the  presence  of  tartar  or  caries.  The  off'ending  tooth 
should  be  scaled,  stopped,  or  extracted,  and  the  growth  cut  off. 

Papillomata,   or  warty  growths,    occasionally   occur  on  the 
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gums.     They  are  generally  pedunculated,  and   can  be  readily 
snipped  off  with  scissors. 

Spongy  gums  may  occur  as  the  result  of  scurvy  or  the  abuse 
of  mercury,  and  are  sometimes  met  with  in  delicate,  ill-fed 
children.  The  condition  is  often  associated  with  superficial 
ulceration.  The  treatment  consists  in  the  removal  of  the  cause, 
the  use  of  an  astringent  mouth  wash,  proper  regulation  of  the 
diet,  and  the  constitutional  remedies  appropriate  to  scurvy. 

Epulis. — This  term,  though  formerly  employed  to  signify  any 
tumour  growing  upon  the  gums,  is  now  usually  restricted  to  the 
variety  that  was  then  distinguished  as  the  fibrous  or  common 
epulis.  An  epulis  consists  principally  of  fibrous  tissue,  but  may 
sometimes  contain  a  few  myeloid  cells.  It  frequently  appears  to 
depend  upon  the  irritation  of  a  carious  stump,  and  springs  from 
the  periodontal  membrane  lining  an  alveolus.  Beginning  as  a 
swelling  of  the  little  tongue  -  like  process  of  gum  between  the 
teeth,  as  it  increases  in  size  it  appears  as  a  hard,  fleshy,  circum- 
scribed, smooth,  or  slightly  lobulated  elastic  growth,  covered  by 
mucous  membrane.  When  it  has  existed  some  time  ulceration 
of  the  surface  may  occur,  and  one  or  more  teeth  become  loosened 
or  fall  out.  Treatment. — It  should  be  excised  with  bone-forceps 
or  a  small  saw,  care  being  taken  to  cut  away  a  small  piece  of  the 
bone  beneath,  as  otherwise  it  is  apt  to  return.  When  quite  small 
it  may  be  shaved  ofi",  a  thin  layer  of  bone  at  its  base  gouged 
away,  and  the  off'ending  tooth  or  teeth  removed. 

Myeloid  sarcoma  {myeloid  epulis)  is  occasionally  met  with 
on  the  gums  as  a  steadily-growing  vascular  tumour  of  a  purplish- 
red  colour  and  soft,  spongy  consistency.  It  should  be  very  freely 
removed  with  the  underlying  bone,  as  otherwise  it  will  return. 
The  hgemorrhage  during  removal  is  generally  free,  and  may 
require  the  actual  cautery  to  restrain  it. 

Epithelioma  {malignant  epulis)  of  the  gums  is  rare.  In  the 
upper  jaw  it  has  a  marked  tendency  to  creep  up  into  the  antrum 
{creeping  epithelioma)  and  to  simulate  caries  or  necrosis  of  the 
jaw.  The  portion  of  the  jaw  involved  should  be  freely  removed. 
If  the  antrum  is  invaded  the  superior  maxilla  should  be  excised. 

DISEASES  OF  THE  TEETH. 

Diseases  of  the  teeth,  by  preventing  proper  mastication,  are  a 
cause  of  ill  health  and  defective  growth  in  the  young,  and  of  dyspepsia 
and  other  disorders  of  the  stomach  in  the  adult.  Defective 
teeth,  moreover,  are  in  themselves  a  channel  for  septic  absorption, 
and  by  the  decomposition  in  and  around  their  cavities,  are  a  source 
of  stomatitis  and  buccal  ulceration.  The  septic  absorption  may 
be  purely  localised  to  the  gums  and  jaw,  or  extend  to  the  glands 
of  the  neck,  or  may  become  generalised,  and  endanger  life  either  by 
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septiceemia,  pyfcmia  (joint-suppuration),  or  by  a  slow  form  of  septic 
antemia  termed  pernicious. 

Dental  caries,  as  seen  in  non-erupted  and  imperfectly  erupted 
teeth,  arises  partly  from  a  defective  enamel,  and  partly  from 
decomposition  originating  in  the  mouth.  The  defect  in  the  enamel 
may  be  hereditary  or  due  to  some  early  impairment  of  health, 
or  the  enamel  is  destroyed  by  organisms  which  become  closely 
adherent  to  it.  This  destruction  goes  on  rapidly  in  young  people, 
especially  in  the  lower  teeth  of  those  who,  owing  to  nasal 
obstiTiction,  breathe  through  the  mouth. 

Prevention  of  caries  in  the  young  is  therefore  a  most  impor- 
tant question;  children  must  be  taught  to  use  a  tooth-brush 
with  carbolised  chalk  powder  or  soap,  especially  at  night  after  the 
last  meal,  and  to  occasionally  dislodge  debris  by  drawing  a  floss  silk 
ligature  between  the  teeth. 

The  teeth  also  require  attention  with  regard  to  overcrowding, 
and  bicuspids  may  sometimes  have  to  be  sacrificed.  In  addition, 
carious  temporary  teeth,  also  the  first  permanent  molar,  which 
often  become  carious  very  early,  if  not  extracted,  give  rise  to 
spongy  and  bleeding  gums,  discharging  alveolar  abscesses  termed 
gumboils,  necrosis  of  the  jaw,  inflammation,  tuberculous  ulcerations 
in  the  mouth,  and  suppuration  of  the  glands  in.  the  neck.  Such 
teeth  must  either  be  temporarily  filled  or  extracted,  not  left  to  be  a 
source  of  foul  infection. 

Toothache. — When  the  caries  has  advanced  sufficiently  the 
nerve  becomes  exposed  in  the  dentine  or  pulp  cavity,  and  hot  and 
cold  water,  sugar,  and  salt,  irritate  and  give  rise  to  pain.  The  cavity 
should  be  gently  rinsed  with  warm  water,  dried,  and  then  a  small 
pledget  of  wool  should  be  squeezed  out  of  clove  oil  or  pure  carbolic 
acid,  and  inserted.  Toothache  is  often  set  up  by  cold,  and  then 
quinine  or  salicylate  of  soda  in  full  doses,  also  phenacetin,  give 
relief,  whilst  the  gums  may  be  painted  with  iodine  and  aconite 
tincture.  Anaemia,  malaria,  and  syphilis  also  give  rise  to  it. 
Trigeminal  neuralgia,  as  the  result  of  dental  caries,  has  already 
been  described  (p.  456). 

Eruption  of  teeth.  —  The  teeth  are  erupted  normally  as 
follows  : — 


TEMPORARY 

TEETH. 

PERMANENT  TEETH. 

Lower  central  incisors  7  months. 

First  molar 

6 

years 

Upper  _  „ 

9 

)> 

Lower  central  incisor 

7 

>) 

Lateral  incisors 

-  12 

)) 

Upper     „        „  - 

8 

)) 

First  molars  - 

-  14 

Lateral  incisors 

9 

>) 

Canines 

•  18 

)) 

First  bicuspids 

10 

)) 

Second  molars 

-  24 

)) 

Second  ,, 

11 

)) 

Canines,  2nd  molar  ■ 

12 

)) 

,,       3rd  molar 

18-24 

M 
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Whilst  precocity  in  eruption  is  congenital  (a  child  may  be  born 
showing  incisors)  delayed  eruption  is  particularly  seen  in  rickets, 
and  also  in  cretinism. 

Teething. — Eruption  of  the  temporary  teeth  often  causes  con- 
siderable reflex  disturbance — so  much  so  indeed  that  in  some 
instances  tetany  or  convulsions  or  epileptic  fits  may  ensue  ;  or  the 
gums  become  sore  and  inflamed,  decomposition  goes  on  in  the 


Fig.  348. — Lower  hawk's-bill  molar  forceps. 


mouth,  the  food  is  badly  masticated  and  improperly  mixed  with 
saliva.  Gastro-intestinal  catarrh  is  thus  induced,  from  which  the 
patient  may  die.  If  the  gums  are  much  swollen,  an  incision  should 
be  made  into  the  gum  on  the  outer  side  by  a  gum  lancet  or  guarded 
bistoury,  and  the  gums  afterwards  painted  with  borax  and  honey. 

Eruption  of  the  wisdom  tooth. — The  only  tooth  to  give 
trouble  in  eruption  among  the  permanent  set  is  the  third  lower 
molar,  or  wisdom  tooth.    Severe  pain  may  be  felt,  and  the  mouth 


Fig.  349. — Upper  straight  root  forceps. 


held  more  or  less  spasmodically  closed.  The  pain  is  often  referred 
to  the  ear  and  down  the  throat  and  neck,  owing  to  the  reflex 
irritation  of  the  inferior  dental  nerve.  The  tooth  may  be  still 
buried  in  the  gum,  or  have  appeared  through  the  gum  in  an  oblique 
or  horizontal  direction,  so  as  to  become  fixed  beneath  the  second 
molar,  in  which  it  may  gradually  form  a  cavity  sufiicient  to  expose 
the  pulp  and  set  up  toothache  in  that  tooth.  A  skiagram  will  show 
the  position  of  a  tooth  in  any  particular  case.  The  tooth  may  be 
extracted  under  an  anaesthetic,  or,  if  it  has  not  grown  too  much  in 
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a  horizontal  direction,  the  removal  of  a  tooth  in  front  may  prevent 
overcrowding  and  afford  relief  from  pain. 

Supernumerary  teeth.— When  a  tooth  is  missing  and  has  not 
been  extracted,  an  x-ray  examination  may  discover  it  buried  m  the 
jaw.  But  even  when  the  teeth  are  of  the  normal  number  of  thirty- 
two,  supernumerary  teeth  may  be  found,  especially  in  the  regions  of 
the  incisors  and  canines  of  the  upper  jaw,  less  often  in  the  lower  jaw 
near  the  symphysis.  Supernumerary  teeth,  moreover,  may  be  found 
in  connection  with  hare  lip  and  cleft  palate,  and  exceptionally  in 


Fig.  350. — Dental  elevator. 

the  lines  of  the  foetal  clefts  of  the  face  and  neck,  in  the  nose,  or 
even  in  the  lower  eyelid,  and  in  the  line  of  the  hyo-mandibular 
cleft.  They  may  appear  late  in  life.  In  connection  with  such 
supernumerary  teeth,  cysts  may .  sometimes  form,  the  tooth  being 
found  within  the  cyst. 

Extraction  of  teeth. — No  local  anaesthesia  is  of  any  valuej 
for  nitrous  oxide  gas  administration  see  p.  234.  The  surgeon  may 
stand  to  the  right  of  the  patient  and  use  the  right  hand  only,  or 
stand  in  front,  or  to  the  side,  and  use  either  hand.    The  forceps 


Fia.  351. — Upper  molar  forceps. 

(Fig.  348)  are  held  with  the  thumb  just  between  the  handles  to 
keep  them  apart,  whilst  the  blades  are  firmly  pressed  down  between 
the  gum  and  the  tooth  until  well  over  the  crown ;  then  without  a 
check  lateral  movements  are  made,  first  outwards  and  then  inwards 
to  break  the  alveolus  and  loosen  the  tooth,  and  the  tooth  is  quickly 
pulled  away.  Conical  teeth,  such  as  the  upper  central  incisors  and 
canines,  are  rotated  with  straight  forceps  (Fig.  349) ;  meanwhile 
the  other  hand  must  support  the  jaw,  to  resist  any  tendency  to 
dislocation.  Stumps  and  roots  are  extracted  by  forceps  the  blades 
of  which  (see  Fig.  352)  meet,  being  pushed  down  over  the  edge 
until  the  root  can  be  grasped.  Elevators  (Fig.  350)  are  sometimes 
required  to  loosen  a  very  firm  tooth,  also  to  lever  out  stumps. 
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They  must  not  slip  so  as  to  injure  the  tongue.  If  there  is  a  diffi- 
culty, stumps  may  be  left  to  undergo  atrophy  from  disuse,  when 
they  tend  to  be  extruded  or  can  easily  be  got  out.  Haemorrhage 
rarely  occurs,  especially  if  the  gum  is  not  used  for  biting  for  a 
day  or  two.  It  is  checked  by  biting  on  a  pad,  and  fixing  the 
jaw  with  a  chin  bandage,  or  by  a  small  strip  of  iodoform  gauze 
packed  in  firmly.  Rarely  will  perchloride  of  iron  be  required. 
When  used,  lint  should  be  soaked  in  it  and  tben  dried  before 
insertion.  Hemorrhage  from  a  tooth  socket  is  only  dangerous  in 
the  case  of  haemophilia  (see  p.  226). 

Alveolar  abscess  may  form  around  the  fang  of  a  carious  tooth, 
and  then  either  make  its  way  to  the  surface  by  the  side  of  the 
tooth,  when  it  is  quite  superficial  and  is  called  a  gum-boil,  or  expand 
the  alveolus  and  perforate  the  bone.  In  the  latter  case  it  may 
track  below  the  reflection  of  the  mucous  membrane  from  the  gums 
to  the  cheek,  and  point  about  the  angle  of  the  jaw  or  on  the  cheek, 
and  after  opening  leave  an  intractable  sinus.    In  the  upper  jaw. 


Fia.  352. — ^Lower  hawk's-bill  root  forceps. 


it  sometimes  also  tracks  along  the  hard  palate,  and  may  lead  to 
partial  or  extensive  necrosis  of  the  jaw,  or  it  may  extend  into  tbe 
antrum,  giving  rise  to  empyema  (see  p.  805).  It  is  attended  with 
severe  throbbing  pain,  deep-seated  swelling,  and  often  great  cedema 
of  the  face  and  eyelid.  An  occasional  and  very  dangerous  complica- 
tion is  septic  phlebitis,  which  may  be  known  by  a  brawny  swelling 
of  the  cheek,  with  marked  signs  of  septic  absorption.  Septic 
thrombosis  of  the  cavernous  sinus  or  some  other  pyaemic  condi- 
tion may  then  bring  about  a  fatal  termination.  Treatment. — When 
quite  superficial  a  mere  prick  is  all  that  is  generally  necessary. 
The  offending  tooth  should  be  extracted,  hot  fomentations  and  bread 
poultices  applied  inside  the  mouth,  and  any  induration  divided  freely 
from  within  the  mouth  to  prevent  an  external  opening  being  formed. 
If  a  sinus  has  formed  the  carious  tooth  or  dead  bone  must  be  removed 
before  it  will  heal ;  scraping  the  sinus  will  then  facilitate  the 
healing.  i  r 

Pyorrhcea  alveolaris,  or  Rigg's  disease. — A  number  of  alveoh 
are  affected  by  septic  suppuration,  the  teeth  are  covered  with  foul 
tartar,  and  on  pressing  on  the  gums  pus  is  squeezed  up.  The 
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moxith  has  a  very  foul  odour,  the  patient  suffers  from  prolonged 
septic  intoxication,  and  in  some  cases  Dr.  W.  Hunter  has  traced  the 
origin  of  pernicious  ansemia  to  this  cause.  Treatment. — The  teeth 
are"  carefully  scaled  or  scraped  free  from  tartar,  the  pockets  con- 
taining pus  are  wiped  out  with  pledgets  of  cotton-wool  and  an 
antiseptic,  and  the  gums  are  gently  massaged  with  the  finger  to 
make  them  less  cedematous  and  to  squeeze  out  the  pus  from 
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Fig.  353. — Dental  suppuration  and  necrosis  in  connection  with  caries  (after  Preiss- 
werk).  1.  Dental  abscess.  2.  Dental  sinus.  3.  A  sub-periosteal  abscess  or 
gumboil.  4.  Necrosis  extending  tlirough  tlie  substance  of  the  alveolus.  5.  Necrosis 
of  the  alveolar  margin.  6.  Pyorrhoea  alveolaris,  pus  collecting  between  the 
detached  gum  and  the  tooth. 

around  the  teeth.  With  the  arrest  of  the  septic  intoxication  the 
patient's  general  health  will  slowly  improve. 

Odontomata,  or  tumours  composed  of  dental  tissue,  are 
classed  by  Mr.  Bland  Sutton  as  follows  : — 

Epithelial  odontomes  arise  from  the  enamel  organ  forming 
multilocular  cystic  tumours  in  the  lower  jaw. 

Follicular  odontomes  arise  from  the  tooth  follicle  forming  the 
dentigerous  cysts  (Fig.  354,  p.  782). 

Fibi-ous  odontomes  are  formed  by  a  thickening  of  the  tooth 
sac  so  that  the  tooth  is  never  erupted,  but  is  embedded  in  the 
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centre  of  a  laminated  fibrous  tumour,  but  the  tooth  may  be  small 
and  ill  developed,  and  the  tumour  then  appears  as  a  central  fibrous 
mass.    These  tumours  have  mostly  occurred  in  rickety  children. 

Cementomes  are  formed  in  a  similar  way  ;  the  thickened  tooth 
follicle  ossifies  and  the  tooth  becomes  embedded  in  a  mass  of 
cementum. 

Compound  follicular  odontomes  arise  from  the  irregular  ossification 
of  the  capsule  and  the  formation  of  the  cementum  in  small  fragments 
or  ill-shaped  bits  of  cementum  and  dentine,  forming  irregular  teeth 
or  denticles.  Rare  in  man,  they  are  more  common  in  animals.  The 
teeth  not  being  erupted  are  noticed  to  be  absent. 

Radicular  odontomes  consist  of  dentine  internally  and  cementum 
growing  from  the  roots  below  the  crown. 

Composite  odontomes  form  irregular  ivory  exostoses  occupying  the 
alveolar  border  of  the  lower  jaw,  in  the  upper  jaw  invading  the  nose 
or  antrum.  They  are  composed  of  all  the  elements  of  a  tooth 
developed  to  excess  in  an  irregular  manner,  and  may  take  the  place 
of  most  of  the  back  teeth. 

Treatment. — The  odontomata  require  enucleation,  not  excision 
of  the  jaw. 

DISEASES  OP  THE  JAWS. 

Necrosis  is  more  common  and  more  extensive  in  the  lower  jaw 
than  in  the  upper,  owing  to  the  blood  supply  being  more  easily  cut 
off  by  thrombosis.  The  more  limited  necroses  occur  in  connection 
with  alveolar  abscess  and  the  sequestrum  may  separate  without 
further  loss  of  teeth.  Necrosis  is  usually  due  to  carious  teeth,  or  it 
may  follow  gangrenous  stomatitis  or  cancrum  oris  in  subj  ects  weakened 
by  the  exanthemata,  or  it  may  be  the  result  of  a  metastatic  inflam- 
mation. In  cancrum  oris  the  necrosis  is  combined  with  extensive 
destruction  of  the  soft  parts.  As  rarer  causes  may  be  mentioned 
syphilis  and  perforating  ulcer  in  early  ataxia,  injury,  fracture,  or  the 
unskilful  extraction  of  a  tooth.  Extensive  necrosis  was  formerly 
produced  by  excessive  doses  of  mercury,  and  even  calomel  in  excess 
may  originate  it  in  weakly  subjects. 

Phosphorus  necrosis  affects  generally  the  subjects  of  carious 
teeth  ;  but  it  is  also  a  local  manifestation  of  a  general  poisoning  by 
phosphorus,  which  experimentally  has  been  found  to  promote  new 
periosteal  bone  formation  whilst  the  old  bone  undergoes  eccentric 
atrophy  and  becomes  fragile.  The  disease  began  to  appear  when 
the  yellow  crystalline  phosphorus  came  into  use  for  matches,  and  is 
now  much  less  common  since  the  red  amorphous  phosphorus  has 
been  substituted.  It  has  also  been  traced  to  the  excessive  use  of 
phosphorus  as  a  drug.  In  phosphorus  necrosis  a  characteristic 
pumice-like  layer  of  new  periosteal  bone  covei-s  and  adheres  to  the 
necrosing  bone.    The  necrosis  is  progressive,  not  rapid,  and  the 
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production  of  new  bone  is  extensive.  After  complete  removal,  the 
free  border  of  the  lower  jaw  may  be  largely  reproduced,  as  can  be 
seen  in  museum  specimens.  No  new  bone  is  formed,  however,  m  the 
case  of  the  upper  jaw,  and  in  the  lower  jaw  much  of  the  new  bone 
may  later  become  absorbed. 

Symptoms.— 11)XQ  old  bone  dies  very  slowly ;  meanwhile  there  is 
much  pain  and  swelling,  followed  by  suppuration  and  bursting  of 
foul  abscesses  into  the  mouth  and  on  to  the  face,  causing  sinuses. 
This  renders  the  breath  foetid  and  gives  rise  to  marked  septic 
intoxication,  which  may  lead  to  fatal  septicaemia  and  pysemia.  On 
probing  the  sinuses,  crumbling  dead  bone  is  detected;  in  the  case  of 
the  upper  jaw,  pus  may  collect  in  the  antrum.  The  disease  must 
be  distinguished  from  actinomycosis,  and  from  epithelioma,  the 
former  by  an  examination  of  the  pus,  the  latter  especially  by  the 
history  and  by  exploration. 

Prevention. — The  manufactory  in  which  phosphorus  is  used  must 
be  ventilated  and  the  workpeople  should  change  their  working 
dress  and  wash  their  hands  before  going  to  meals,  which  should 
never  be  taken  at  the  works.  The  teeth  of  workers  must  be 
inspected  periodically  and  stoppings  inserted.  A  patient  shown  to 
be  susceptible  returns  to  the  works  after  recovery  at  a  great  risk 
of  relapse. 

Treatment. — As  soon  as  the  bone  is  found  to  have  begun  to 
necrose,  it  should  be  removed  subperiosteally  without  waiting  for 
it  to  become  loose.  The  wound  is  then  dressed  with  iodoform  and 
gauze,  and  the  result  is  rapid  recovery,  with  the  reproduction  of  the 
free  border  in  the  case  of  the  lower  jaw  owing  to  the  periosteum  not 
having  been  much  damaged.  By  this  means  the  dangerous  com- 
plications— foetor,  leading  to  septic  pneumonia,  sinuses  and  septic 
exhaustion,  septicaemia,  and  death — are  avoided. 

Tumours  of  the  upper  jaw  may  be  cystic  or  solid,  and  the 
latter  innocent  or  malignant ;  whilst  cysts  may  likewise  occur  in 
the  malignant  solid  tumours. 

Cystic  timnours  may  be  produced — 1.  In  connection  with  the  fang 
of  a  carious  tooth.  2.  By  an  error  in  development  of  the  enamel 
sac  covering  the  crown  of  the  tooth  (dentigerous  cysts) ;  and  3.  By 
obstruction  of  a  mucous  follicle  in,  or  myxomatous  degeneration  of, 
the  lining  membrane  of  the  antrum.  These  cysts  usually  contain 
a  serous,  gelatinous,  or  a  brownish  fluid  in  which  cholesteriue  is 
often  found.  The  condition  known  as  dropsy  of  the  antrum,  and 
formerly  believed  to  depend  merely  upon  an  accumulation  of  fluid 
in  that  cavity  owing  to  the  occlusion  of  the  opening  into  the  nose, 
would  appear  to  be  due  to  one  of  these  mucous  cysts  so  distended  as 
to  completely  fill  the  antrum. 

Dentigeroxis  cysts,  or  follicidar  odontomes,  which  may  also  occur  in 
the  lower  jaw,  are  due  to  an  error  in  the  development  of  the  tooth 
follicle,  usually  of  the  permanent  teeth  (Fig.  354).    They  difi^er  from 
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the  ordinary  dental  cyst,  depending  upon  the  irritation  of  a  decayed 
fang,  in  that  in  the  latter  the  fang  will  generally  be  found  pro- 
jecting into  the  cyst,  whereas  in  the  dentigerous  variety,  the  crown 
alone,  which  has  not  been  cut,  or  in  some  cases  the  whole  tooth, 
will  be  found  in  the  cyst,  the  wall  of  which  is  formed  by  the  dilated 
tooth-follicle. 

Solid  tvmiours  may  spring  from  the  periosteum  covering  the 
exterior  of  the  bone,  from  the  cancellous  spaces  of  the  bone,  or  from 
the  mucous  or  the  periosteal  lining  of  the  antrum.  They  may 
have  a  fibrous,  cartilaginous,  osseous,  myxomatous,  sarcomatous  or 


Fig.  3.^4, — Follicular  odontome  or  dentigerous  cyst.  Photograph  of  a 
specimen  in  the  Museum  of  the  Royal  College  of  Surgeons.  The  tooth 
lies  in  a  cavity  formed  by  the  wall  of  a  dilated  tooth  follicle. 

carcinomatous  structure ;  but  carcinomata  and  next  myeloid  and 
fibro-sarcomata  are  the  most  common,  whilst  chondrification  or 
ossification  of  the  sarcomatous  growths  is  of  occasional  occurrence. 
They  may  be  closely  simulated  by  tumours  of  a  like  diveraity  of 
structure  growing  from  the  malar  bone,  the  spheno-maxillary  fossa, 
or  the  base  of  the  skull. 

Signs. — Osseous  tumours  may  be  single  or  multiple,  and  are 
distinguished  by  their  exceedingly  slow  growth.  (a)  The  single 
osteoma  forms  a  large  bony  nodular  mass,  replacing  the  antrum  and 
bulging  the  cheek.  It  is  opaque  to  transillumination,  and  densely 
hard  when  explored  by  boring.  It  may  press  upon  the  second 
division  of  the  fifth  nerve,  causing  pain  and  anaesthesia ;  upon  the 
eyeball,  causing  proptosis  and  squint ;  upon  the  optic  nerve,  causing 
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blindness  ;  upon  the  nasal  duct,  giving  rise  to  epiphora ;  upon  the 
nasal  passages,  producing  nasal  obstruction,    (b)  Multiple  osteomata 
(Lemtiasis  ossea)  affect  the  upper  jaw  along  with  other  of  the 
cranial  and  facial  bones.    They  are  composed  of  vascular  cancellous 
bone  and  take  the  form  of  nodular  outgrowths.    They  usually  begm 
in  young  life.  As  they  increase  in  size  they  encroach  upon  the  antra, 
orbits,  nasal  fossaj,  and  even  the  cranial  cavity,  causing  protrusion  of 
the  eyes,  obstruction  of  the  nasal  passages,  compression  of  the  brain 
and  coma,  severe  neuralgic  pain  from  pressure  on  the  branches  of 
the  fifth  nerve,  and  hideous  deformity.    Myeloid  sarcomata  generally 
occur  in  young  people.    They  grow  very  much  more  slowly  than  the 
periosteal  sarcomata  and.carcinomata.    They  begin  in  the  cancellous 
spaces  of  the  bone,  grow  slowly  and  painlessly,  and  are  at  first  hard, 
but  as  the  shell  of  bone  is  gradually  perforated  they  give  a  soft  and 
elastic  sensation  to  the  touch,  and  the  surface  appears  smooth, 
rounded,  and  of  a  bluish  colour  when  the  upper  lip  is  retracted. 
When  cut  into  the  growth  is  of  a  maroon  colour  and  very  vascular, 
containing  spaces  filled  with  blood.    The  periosteal  sarcomata  are 
of  the  fibrous  variety,  and  are  composed  of  spindle  or  round  cells 
with  fibrous  tissue.    They  are  very  malignant,  rapidly  extend  into 
the  neighbouring  fossse,  especially  the  nose,  where  they  appear 
as  a  fangating  mass,  blocking  up  the  nostril  and  giving  rise  to 
frequent  attacks  of   haemorrhage.     The   carcinomata   are  most 
frequently  of  the  cylindrical-celled  variety.    They  are  of  exceed- 
ingly rapid   growth,  within   three   months  burrowing  into  the 
spheno-maxillary  fossa,  orbit,  cheek  and  nostrils,  causing  epistaxis, 
epiphora  and  bulging  of  the  palate,  and  protruding  as  a  foul  mass 
through  the  skin  of  the  cheek,  or  into  the  mouth  or  naso-pharyns. 
The  glands  below  the  jaw  become  infiltrated.    The  squamous- celled 
variety  may  also  be  met  with  invading  the  antrum  through  the 
socket  of  a  carious  tooth  (creeping  epithelioma  of  the  jaw)  and  may 
easily  be  mistaken  for  necrosis. 

Diagnosis. — Clinically,  it  is  not  always  possible  to  determine  the 
exact  structure  of  these  tumours,  nor  is  it  essential,  the  surgeon's 
aim  being  rather  to  distingviish  the  solid  from  the  fluid,  and  the 
■  innocent  from  the  malignant,  and  to  make  out  their  origin  and 
present  attachments.  When  the  tumour,  whether  cystic  or  solid, 
innocent  or  malignant,  begins  in  the  antrum,  it  sooner  or  later  fills 
that  cavity,  and  then  in  its  further  growth  causes  its  walls  to  bulge 
in  various  directions.  Thus,  the  bulging  of  the  anterior  wall  causes 
a  swelling  on  the  cheek,  of  the  internal  wall  an  obstruction  in  the 
nose,  of  the  inferior  wall  a  depression  of  the  palate,  and  of  the 
superior  wall  a  protrusion  of  the  eye.  A  rounded  projection  on  the 
cheek ;  a  sensation  of  fluctuation  felt  through  the  anterior  M-all  of 
tlie  antrum  with  the  finger  in  the  mouth,  or  egg-shell-like  crackling 
produced  by  the  yielding  of  the  thinned  and  partially  absorbed 
walls  ;  the  presence  of  a  carious  tooth,  or  the  absence  of  one  of  the 


784 


DISEASES  OF  REGIONS. 


teeth  in  the  series  (in  the  case  of  a  dentigerous  cyst)  will  point  to 
the  cystic  nature  of  the  swelling,  and  puncture  with  a  trocar  and 
cannula  will  clear  up  any  doubt.    Should  the  tumour  be  solid,  it 
will  probably  be  innocent  if  of  slow  growth  and  there  be  absence  of 
pain  and  glandular  enlargement,  non-implication  of  the  skin,  and 
non-infiltration  of  surrounding  parts  ;  but  malignant  if  of  rapid 
growth  and  if  there  is  severe  pain,  early  escape  through  the  walls  of 
the  antrum,  implication  of  the  skin,  involvement  of  glands,  and 
protrusion  of  a  fungous  mass  in  the  mouth,  nose,  or  on  the  cheek. 
In  malignant  disease,  moreover,  the  patient  will  probably  be  either 
young  in  the  case  of  sarcoma,  or  advanced  in  life  in  the  case  of 
carcinoma,  but  if  a  small  piece  of  the  growth  can  be  obtained,  a 
microscopical  examination  will  settle  the  point.    When  the  growth 
springs  from  the  malar  bone,  it  may  either  project  forwards  on  the 
cheek,  or  into  the  mouth  between  the  cheek  and  the  bone,  and 
the  bulging  of  the  walls  of  the  antrum  will  be  absent.    When  it 
arises  from  the  spheno-maxillary  fossa  or  base  of  the  skull,  it  will 
commonly  project  into  the  naso-pharynx,  where  it  may  be  detected 
by  the  finger  or  rhinoscope,  while  the  whole  maxillary  bone  will 
be  pushed  forward.    It  should  not  be  forgotten,  however,  that 
tumours  beginning  in  the  antrum,  especially  the  fibro-sarcomatous 
and  carcinomatous,  encroach  upon  the  surrounding  parts,  and  con- 
versely, that  the  cavity  of  the  antrum  may  be  invaded  by  growths 
not  primarily  connected  with  it;  so  that  when  a  tumour,  in  this 
region  has  attained  a  large  size  it  may  be  impossible  to  determine 
its  origin,  or,  indeed,  the  extent  of  its  actual  attachments. 

Treatment. — For  imilocular  cystic  tumours,  excision  of  a  portion 
of  the  wall  from  within  the  mouth,  by  retracting  the  upper  lip, 
will  generally  suffice,  if  a  free  drain  is  subsequently  ensured.  At 
times  the  thinned  walls  of  the  cyst  may  be  crushed  together  by 
the  fingers  with  advantage.  The  offending  tooth  should  of  course 
be  removed.  When  the  tumour  is  solid,  and  of  an  innocent  nature, 
or  a  myeloid  sarcoma,  and  entirely  confined  to  the  antrum,  it 
should  be  enucleated,  but  if  it  has  extended  beyond  the  boun- 
daries of  that  cavity  it  may  be  removed  by  excision  of  part  of  the 
superior  maxilla,  but  as  a  rule  no  more  of  the  bone  should  be 
taken  away  than  is  absolutely  necessary,  the  orbital  plate  and 
hard  palate,  and  even  the  alveolar  border,  being  preserved  if  possible. 
When  the  tumour  arises  behind  the  bone,  there  is  often  great 
difficulty  in  getting  it  away,  as  its  attachments  may  be  more 
extensive  than  is  imagined.  This  may  be  done  by  partly  or  wholly 
excising  the  superior  maxilla,  and  clearing  away  the  growth  ;  or 
the  maxilla  may  be  turned  outwards,  the  growth  removed,  and  the 
bone  replaced  (LangenbecJc' s  method). 

When  the  growth  is  malignant — a  carcinoma  or  2}e^"iosteal  sar- 
coma— and  is  confined  to  the  antrum,  the  superior  maxilla  should 
be  excised ;  but  when  it  has  invaded  the  surrounding  parts,  it 
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becomes  not  only  a  question  whether  it;  can  be  completely  got 
away,  but  whether  the  immunity  from  its  return  will  not  be  of 
too  short  duration  for  the  patient  to  undergo  the  risk  .of  the 
operation. 

Complete  excision  of  the  upper  jaw. — The  patient  should, 
have  his  head  and  shoulders  well  raised,  and  should  be  only  kept 
lightly  anajsthetised  after  the  raising  of  the  cheek  flap.  Having 
extracted  the  central  incisor  tooth  on  the  diseased  side,  make  an 
incision  (Ferguson's)  down  to  the  bone  in  the  direction  shown  by 
the  dark  line  in  Fig.  355.  Raise  and  retract  outwards  the  flap  thus 
marked  out  from  the  bone,  securing  the  larger  arteries  as  they  are 
divided.  Make  a  longitudinal  incision  through  the  mucous  mem- 
brane, lining  respectively  the  floor  of  the  nose  and  roof  of  the  mouth,  - 
as  far  back  as  the  soft  palate,  and  then  a  transverse  one  along  the 
junction  of  the  soft  with  the  hard  palate  on  the  diseased  side. 
Now  pass  one  blade  of.  the  long  jaw-forceps  into 
the  mouth  and  the  other  into  the  nose,  and 
divide  the  alveolar  process  and  hard  palate ;  cut 
through  the  nasal  process  of  the  superior  maxilla, 
and  then  through  the  malar  bone,  carrying  the 
points  of  the  forceps  into  the  spheno-maxillary 
fissure.  Seize  the  bone  with  lion-forceps,  and 
wrench  it  away  from  its  remaining  attachments. 
The  cavity  should  be  immediately  plugged  by 
the  assistant  with  -a  strip  of  iodoform  gauze,-  and 
when  the  first  gush  of  blood  has  ceased  and  pia.  355.— Lines  of 
the  throat  has  been  well  cleared  of  blood,  the  strip  ^ f*^'*'"  grlndTower 
should  be  withdrawn  and  the  internal  maxillary  jaw^respectively!^  ^ 
or  any  other  large  branch  of  that  artery  tied, 
and  htemorrhage  from  smaller  vessels  restrained  by  re-plugging  the 
wound  with  strips  of  iodoform  gauze.  When  the  bleeding  has 
been  checked,  any  growth  that  may  remain  should  be  cut  away  or 
destroyed  with  the  actual  cautery.  Unite  the  edges  of  the  wound 
with  horsehair  sutures  and  the  lip  with  silver  wire,  and  seal 
the  skin  incision  with  collodion.  The  plug  may  be  removed  after 
twenty-four  hours,  the  cavity  insufflated  with  iodoform  and  lightly 
re-plugged.  Healing  occurs  readily  and  with  little  deformity.  An 
obturator  with  false  teeth  should  subsequently  be  fitted  to  the 
mouth. 

Partial  excision  of  the  upper  jaw  usually  consists  in  leaving 
the  orbital  plate,  and  is  done  by  dividing  with  a  key-hole  saw  the 
front  wall  of  the  antrum  along  the  margin  of  the  orbit,  and 
completing  the  operation  as  above  described. 

Resection  of  the  upper  jaw  (Langenbeck's  operation)  consists 
in  turning  the  maxillary  bone  outwards  together  with  the  cheek 
flap  so  as  to  get  at  a  tumour  behind  it,  such  as  a  large  naso-pharyn- 
geal  polypus,  and  then  replacing  the  bone.    As  the  connections  of 
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the  bone  along  its  outer  part  are  left  .intact,  its  vascular  supply  ib 
not  cut  off,  and  it  soon  forms  fresh  adhesions  ^vhen  placed  back  m 

T^ouxs  of  the  lower  jaw,  like  those  of  the  upper,  may  be 
cystic  or  solid,  innocent  or  malignant.    Cystic  tumows,  as  in  the 
upper  jaw,  may  be  developed  in  connection  with  an  uncut  tooth 
7!!ntigero:s  c/sts),  or  around  the  fang  of  a  decayed  tooth.  They 
are  then  unilocular.    MuUilocular  cysUo  tumowrs  have  a  marked 
predilection  for  the  lower  jaw.    They  are  due  to  invasion  of  the 
L  by  epithelium  derived  from  the  enamel  germ  or  dental  groove. 
Some  have  been  considered  endotheliomata  of  the  gum.    The  ep,^^^^^^ 
lial  masses  undergo  degeneration,  leadmg  to  cysts  often  of  consider- 
able size,  so  that  the  growth  on  section  has  a  honeycomb-like 
appearance.    These  tumours  grow  very  slowly,  and  may  gradual  y 
destroy  the  whole  bone,  reducing  it  to  a  mere  shell  but  if  completely 
removed  do  not  recur  locally.  They  do  not  affect  the  glands  till  quite 


Via.  356.— Jav  saw,  with,  movable  back. 

late  (Fig  357).    The  solid  tumours  are  osteomata,  central  myeloid 
sarcomata,  and  periosteal  sarcomata.    The  osseous  tumours  usually 
take  the  form  of  exostoses,  and  are  not  uncommon  about  the  angle  ot 
the  jaw.    Multiple  osteomata  may  also  occur  as  part  of  the  general 
affection  Leontiasis  ossea.    Myeloid  sarcomata  begin  in  the  interior 
of  the  bone,  grow  slowly  and  expand  the  bone  until  it  becomes 
so  thinned  that  it  may  give  a  crackling  sensation  when  touched. 
The  tumour  may  then  soften  and  become  cystic  or  extend  outwai-ds 
to  the  neighbouring  soft  parts.    It  is  recognised  when  cut  into  by 
the  broken-down  blood-clot,  by  the  maroon  colour  of  the  growth 
and  by  being  enclosed  in  a  bony  and  fibrous  capsule.  Feriosteat 
sarcomata  spring  from  the  periosteum,  covering  either  the  outer  or  the 
buccal  aspect  of  the  jaw,  and  may  be  of  the  spindle  or  round-ceUed 
variety.    They  grow  as  quickly  in  three  months  as  do  the  myeloifl 
in  twelve,  and  rapidly  involve  the  muscles,  skin  and  lymphatic 
glands  and  become  disseminated  through  internal  organs.  Ihey 
have  no  capsule.    The  more  regular  shape  of  the  lower  jaw,  its 
compact  structure,  the  absence  of  a  cavity  like  the  antrum,  its 
more  isolated  condition,  and  the  absence  of  surrounding  cavities  like 
the  nose,  orbit,  and  spheno-maxillary  fossa,  make  the  diagnosis  ot 
tumours  in  it  more  easy. 


TUMOURS  OF  THE  LOWER  JAW. 


787 


Treatment. — The  tmilomdar  cysts  are  best  treated  by  free  incision, 
removal  of  the  tooth,  scraping  out  the  interior,  and  crushing  in 
their  walls  and  filling  the  rest  of  the  cavity  with  gauze.  The  gauze 
should  be  changed  until  healing  by  granulation  has  taken  place. 
Boni/  groivths  should  be  excised  if  they  press  upon  nerves  and  cause 
pain.  Myeloid  sarcomata  should  if  possible  be  enucleated  by  scoop- 
ing out  the  cavity  through  an  incision  within  the  mouth,  or  through 
the  skin,  along  the  line  of  the  jaw.  The  wall  of  the  cavity  may 
then  be  scraped  or  gouged  away,  or  the  cautery  applied  and  the 
cavity  itself  plugged  with  gauze.  If  the  whole  thickness  of  the 
ramus  is  involved  a  section  of  the  jaw  should  be  removed  by  cutting 


FiQ.  357. — Multilocular  cystic  epithelial  tumoiu-  of  the  lower  jaw.  (From 
a  photograph  kindly  lent  by  Mr.  G.  P.  Newbolt.) 

it  across  well  beyond  the  growth  on  either  side  with  a  jaw-saw  or 
with  bone-forceps,  but  if  possible  a  bridge  of  bone  should  be  preserved 
to  avoid  deformity.  Multilocular  epithelial  cystic  tumours  should 
be  completely  excised,  a  bar  of  bone,  as  in  the  previous  case,  being 
preserved  if  possible.  In  all  the  foregoing  cases,  provided  the 
disease  is  completely  removed,  a  permanent  cure  may  be  confidently 
anticipated.  The  periosteal  sarcoma  requires  the  removal  of  the 
afFected  half  of  the  lower  jaw  together  with  the  neighbouring 
muscular  tissue  and  the  corresponding  lymphatic  glands,  even  where 
no  infiltration  is  apparent.  The  prognosis  is  unfavourable,  recur- 
rence in  situ  or  dissemination  in  internal  organs  being  common. 
When  a  malignant  growth  is  of  very  large  size,  the  skin  and 
neighboiuring  soft  parts  are  implicated  and  the  glands  extensively 
involved,  no  operation,  as  a  rule,  'is  admissible. 
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Excision  of  one  half  of  the  lower  jaw.— Having  extracted 
the  central  or  the  lateral  incisor  tooth,  make  an  incision  do^vn  to  the 
loneT  the  ^vay  shown  in  the  black  line  in  Fig.  355)  through  he 
iower  lip,  along  the  lower  border  of  the  jaw,  and  thence  up  he 
ramus  n  arly  but  not  quite  to  the  lobule  of  the  ear  to  avoid  the 
acTl  nerve,  tying  both  ends  of  the  facial  artery  as  it  is  cut.  Raise 
the  flap  thus  formed  from  the  bone  with  the  masseter  muscle, 
and  divide  the  bone  with  saw  and  forceps  opposite  to  where  the 
tooth  has  been  extracted.    Seize  the  bone  with  the  lion-forceps, 
drawing  it  outwards  and  upwards,  and  divide  the  mucous  membrane 
and  mylohyoid  muscle  on  the  inner  surface  with  a  narrow-bladed 
scalp^  keeping  close  to  the  bone  to  avoid  the  gustatory  nerve 
and   L  sub-mLillary  gland.    The  origin  of  the  genio-hyoglossus 
hould  be  spared  if  possLe  by  dividing  the  bone  aMe  to  the  side 

of  the  middle  line,  as  otherwise  the  ^^^S^^.^^f '^^.^^Jf  ^tde 
wards    and  has  before  now  caused  suffocation.    If  this  muscle 
must  be  divided,  pull  the  tongue  forward  by  a  ligature  through 
r  tip     AlBO  if'  the  digastric  is  spared,  the  jaw  will  not  be  drawn 
over  so  much  to  the  opposite  side.     Next  separate  the  interna 
pILgoid,  and  depress  the  jaw,  and  divide  the  tempora  muscle  at 
?ts  Ssertion  into  the  coronoid  process.     Open  the  articulation  from 
he  ront,  divide  the  external  pterygoid,  and  carry  the  ^eyond 
the  condyle,  taking  care  not  to  rotate  the  jaw  outwards,  lest  the 
fnternarmakary  f rtery  be  stretched  around  the  neck  of  the  condyle 
and  be  thus  torn  or  divided.  . 

Partial  excision  of  the  lower  jaw.-Excision  .o^  ^^^  J^^" 
zontal  ramus  or  of  the  angle  of  the  jaw  may  be  required  when  the 
bone  s Tvolved  by  cancer  of  the  tongue  or  by  a  central  sarcoma 
whfch  has  extended  beyond  the  bone.    An  -asion  -  made  a^^^^^^^ 
the  lower  border  of  the  jaw,  according  to  the  extent  o  the  tumour 
and  the  cheek  is  raised  until  the  buccal  pouch  is  -^^^^^  ef  ma 
to  the  teeth  :  if  the  facial  artery  and  vem  are  divided  both  ends 
are  tied     The  jaw  is  cut  across  vertically  by  a  jaw-saw  or  bone^ 
TcepsrandtheUour  being  drawn  -twar^-^  ^^f^^f 
from  the  mucous  membrane  and  mylohyoid  muscle.     If  a  cast 
of  the  teeth  is  taken  beforehand,  a  dental  sui^eon  may  b  able  to 
fit  in  a  metal  spanner  which  will  keep  the  f^-^^^^^^'  ""^^^ 
jaw  apart  until  after  healing,  when  a  denture  \«  J^f 

Otherwise  the  divided  ends  are  drawn  together  ^7  scar  t  sue  o 
that  the  chin  is  displaced  to  that  side  and  an  ugly  deformity 
results.    If  the  symphysis  is  excised  the  tongue  must  be  kept  fiom 

'''Dfseast  of  the  temporo-maxiUary  ioif.-Defor.n^^^^^^^ 
connection  with  an  impaired  development  of  Meckel  s  cartilage^  h^^^ 
vertical  ramus  of  the  jaw  and  its  articular  process,        ^^^^^^f '"^^^ 
and  middle  ear,  may  be  much  an^sted  in  development.    The  side 
of  the  face  is  flattened,  and  the  chin  deviated  to  the  opposite  side. 
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Arthritis. — When  acute,  this  is  generally  septic  in  origin,  espe- 
cially when  following  purulent  otitis  media  after  scarlet  fever,  the 
inflammation  then  spreading  to  the  joint  by  way  of  the  tympanic 
artery,  which  runs  through  the  Glasserian  fissure.  Subacute 
arthritis  is  generally  rheumatic,  fibrous  adhesions  tending  to  form. 
The  chronic  arthritis  deformans  affecting  the  joint  may  be 
rheumatoid  or  ataxic  in  origin. 

Closure  of  the  jaw,  or  stiff  jaw,  is  a  condition  in  which  the 
movements  of  the  jaw  are  much  limited,  or  the  teeth  can  be  scarcely 
separated  at  all,  thus  causing  great  difficulty  in  taking  food  and  in 
speech.  An  affection  of  the  joint  on  one  side  effectually  hinders 
movement  of  the  opposite  side. 

(1)  Spasmodic  closure  is  due  to  spasm  chiefly  of  the  masseter 
muscle.  The  functional  or  hysterical  variety  may  occur  from 
emotional  disturbance  in  women,  and  has  been  seen  as  an  occu- 
pation spasm  in  public  speakers,  like  writers'  cramp,  stammering, 
etc.  Eeflex  spasm  is  very  common  in  connection  with  the  irregular 
eruption  of  the  third  lower  molar,  or  wisdom  tooth,  much  less 
common  in  connection  with  the  second  or  first.  The  irritation  is 
reflected  through  the  sensory  branches  of  the  fifth  nerve  to  its  motor 
root,  and  thence  to  the  masseter ;  or  it  may  be  due  to  cerebral 
irritation,  as  seen  in  tetanus.  Local  inflammation,  such  as  mumps 
and  parotitis,  prevent  the  mouth  from  being  opened  owing  to  pain. 

(2)  Intrinsic  ankylosis,  or  adhesions  between  the  joint  surfaces,  is 
the  result  of  traumatic  inflammation,  such  as  may  be  caused  by 
pressure  of  the  forceps  at  birth,  by  fracture,  subluxation  or  dis- 
location of  the  jaw,  by  rheumatic  inflammation,  or  suppuration,  or 
arthritis  deformans  of  the  temporo-maxillary  joint. 

(3)  Extrinsic  ankylosis  is  the  result  of  destructive  inflammation 
of  the  soft  parts,  with  or  without  necrosis  of  the  jaw,  due  to  burns, 
sloughing  after  fevers,  cancrum  oris,  phosphorous  necrosis,  mercu- 
rialism,  syphilis,  lupus.  Bands  of  scar  tissue  form  in  the  skin, 
mucous  membrane,  and  muscles,  preventing  movement  of  the  jaw. 

Treatment  of  stiff  jaw. — In  functional  cases  an  attempt  should 
be  made  to  prevent  incipient  closure  by  free  passive  movements  and 
by  encouraging  active  movements,  whilst  ointments  of  mercury, 
belladonna,  or  sulphur  may  be  employed.  A  rubber  block  may  be 
wedged  between  the  teeth  and  the  chin  drawn  up  with  a  bandage 
or  this  contrivance  may  be  worn  at  night  if  the  jaw  is  liable  to  be 
stiff  in  the  morning. 

Forced  opening  in  some  cases  may  be  effected  by  a  screw  gag 
after  making  an  examination  under  an  anfesthetic.  It  is  useless  to 
employ  much  force,  for  the  case  will  probably  relapse  and  require  a 
cutting  operation.  Care  must  be  taken  of  the  teeth,  and  it  must 
be  remembered  that  the  jaw  may  be  very  fragile  owing  to  atrophy 
from  disuse.  It  is  very  seldom  that  any  good  can  come  of  an 
attempted  division  of  adhesions  by  a  tenotome. 
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For  intrinsic  ankylosis  the  condyle  may  be  excised  through  a  hori- 
zontal incision  over  the  joint,  or  if  a  vertical  incision  is  pref en ed  it 
must  only  be  through  the  skin,  and  then  the  massetel^  facial  nerve^  and 
Zotid  duct  should  be  hooked  do^vnwards.    It  is  of  ten  very  difficult 
to  cu  out  an  ankylosed  condyle,  and  the  base  of  the  skull  has  been 
L  tured  in  the  attempt.    A  chisel  or  gouge  should  be  used,  holes 
beTnl  drilled  first.    The  internal  maxillary  behmd  the  neck  must 
W  avoTd  d  or  there  will  be  troublesome  hemorrhage,  which  may 
not  cease  nntil  the  external  carotid  is  tied.    The  result  is  good  i 
heal  rg  oc  u  s  by  first  intention  and  there  is  no  extrinsic  cause  o 
Xlosis.    Pasive  movement  is  begun  as  early  as  possible  This 
faihng  removal  of  less  or  more  of  the  vertical  ramus  is  indicated^ 

Fo?  extrinsic  ankylosis  the  only  satisfactory  measure  is  a  wedge- 
shaped  excision  of  the  angle  of  the  jaw.    This  procedure  is  superior 
results  to  osteotom;  or  excision  of  the  neck  of  the  condylar 
process   division  of  cicatrices  within  or  without  the  mouth,  or 
Echment  of  the  insertion  of  the  masseter  with  forcible  opening 
for  relapse  is  almost  certain  if  these  operations  are  done.  The 
nci  ion^should  pass  round  the  angle,  not  extendmg  more  tha^  half- 
wav  up  the  ascending  ramus.    The  soft  parts  can  be  separated  by 
Tspator  es!  and  a  wedge  with  its  apex  at  the  alveolar  border 
ut'ott^th  the  bone-for!eps  or  saw.    After  this  operation  even  jn 
a  severe  case,  the  mouth  may  be  opened  for  an  ^^f^^ 
massive  and  active  movements  are  easily  carried  out,  and  there  is  no 
Senc;  to  relapse.    But  some  "y  --in- 
of  the  masseter,  and  the  patient  cannot  grmd  his  food.    A  Puckered 
and  contracted  scar  left  at  the  angle  of  the  mouth  may  be  improved 
by  excision  and  skin-grafting. 

DISEASES  OF  THE  EXTERIOR  OF  THE  NOSE. 

Acne  rosacea  is  a  dilated  or  congested  condition  of  the  capillanes 
of  the  nose,  usually  accompanied  in  its  later  stages  by  hypertrophy 
o  tte  sebaceous  fokles.  It  is  attributed  to  if  ff-'^^^f, 
to  cold,  sexual  disturbance,  or  the  abuse  o  alcohol,  --^^^J^^^l 
commo;  in  women.  Treatment.-nemo^e  the  cause,  -SJ^^J^^^^^^ 
diet,  and  attend  to  the  general  health.  Locally  apply  sulphjr 
ointment  or  perchloride  of  mercury  lotions.  In  severe  cases  the 
dUated  vessels  may  be  scarified  and  the  ^-l^ing  h«l-ge 
restrained  by  touching  them  with  perchloride  of  iron,  but  only  small 
portions  of  the  disease  should  be  thus  treated  at  a  time. 

Rhinophyma  or  lipoma  nasi  is  an  hypertrophy  of  the  skin, 
subcutaneous  tissue,  and  sebaceous  follicles  of  2 
the  name  implies,  an  increase  in  the  fatty  tissue.  It  is  characterised 
by  the  formation  of  irregular  pendulous  lobe-like  masses  usually 
situated  on  the  tip  and  alee  of  the  nose,  and  often  of  a  bhmh-red 
colour.    It  occurs  in    elderly  men,  generally  as  the  result  ot 
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alcoholism.  Treatment. — The  masses  should  be  shaved  off,  leaving 
the  deepest  portions  of  the  glands  whence  cicatrisation  rapidly  takes 
place,  also  without  injuring  the  cartilages  so  as  to  I'etain  a  shapely 
nose.    This  treatment  is  usually  very  successful. 

Lupus  (p.  473),  rodent  ulcer  (p.  153)  and  epithelioma 
(p.  150)  may  all  attack  the  exterior  of  the  nose,  but  require  no 
special  description  here. 

Chronic  syphilitic  periostitis  advancing  to  Gummata  over 
the  nasal  bones  are  not  uncommon.  The  swellings  present  the 
characters  of  syphilis  in  other  situations,  and  give  rise  to  boring 
nocturnal  pains.  The  interior  of  the  nose  may  be  affected  at  the 
same  time. 

A  peculiar  symmetrical  thickening  over  the  nasal  bones  affects 
negroes,  and  is  known  as  Henpuye. 


FiQ.  358. — Duplay's  nasal  speculum.       Fia.  359. — Thudichum's  speculum. 


Fia.  360. — Frankel's  nasal  speculum. 

Deformities  resulting  from  lupus  or  syphilis  may  perhaps  be 
repaired  by  insertion  of  a  celluloid  plate,  plastic  operations,  or 
paraffin  injections  (see  Rhinoplasty,  p.  512). 


DISEASE  OP  THE  INTERIOR  OF  THE  NOSE. 

Examination  of  the  nasal  cavities  For  the  diagnosis  of 

mternal  diseases  the  nasal  cavities  should  be  illuminated  by  a 
concave  head-mirror  or  an  electric  lamp,  the  ala3  being  separated 
by  some  form  of  nasal  speculum,  of  which  Duplay's,  Thudichum's 
and  Frankel's  are  the  best  (Figs.  358,  359,  360).  The  exami- 
nation should  be  made  systematically.  It  is  not  sufficient  to 
merely  mtroduce  the  speculum  and  look  at  the  parts  with  the 
head  in  the  position  it  happens  to  be  at  the  time.  The  head 
should  be  thrown  back  to  gain  a  view  of  the  middle  turbinal  body 
and  upper  portion  of  the  nasal  chambers ;   then  held  straight  to 
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inspect  the  inferior  turbinal  body  and  corresponding  part  of  the 
septum;  next  the  chin  should  be  depressed  that  the  floor  may  be 
examined  and  the  patency  of  the  inferior  meatus  ascertained. 
Finally  the  head  should  be  rotated  to  and  from  the  light,  the  better 
to  see  the  lateral  boundaries  of  each  nasal  chamber.  The  posterior 
part  of  the  nasal  cavities  can  be  explored  by  the  finger  passed  behind 
the  palate,  or  be  viewed  indirectly  by  a  small  mirror  (Fig.  3G1) 
passed  to  the  back  of  the  throat  {posterior  rhinoscopy).  For  detecting 
necrosed  bone  the  nasal  probe  may  be  used.       ^  ^     ^       ,  , 

Cocain  in  a  20  per  cent,  solution  applied  on  a  flake  of  wool  or  by  a 
camel's  hair  brush  or  even  undiluted  as  a  powder  is  employed  for  limited 
operations  as  a  local  anesthetic.  The  cocain  at  the  same  time  con- 
stricts the  blood-vessels,  and  so  causes  shrinkage  of  congested  and 


Fig.  361. — Posterior  rliinoscopy  mirror. 

inflamed  mucous  membrane.  Eucain  is  generally  too  slow  and 
weak  in  action.  Adrenalin  by  constricting  blood-vessels  has  been 
employed  along  with  cocain,  but  there  is  great  liability  to  reactionary 
haemorrhage  owing  to  paralytic  dilatation  of  the  blood-vessels 
supervening  upon  the  constriction. 

Epistaxis,  or  bleeding  from  the  nose,  is  a  symptom  of  many 
and  various  conditions.  Thus— 1.  In  childhood  it  often  appears 
to  occur  spontaneously  from  congestion  of  the  mucous  membrane, 
and  is  especially  common  in  girls  about  the  age  of  puberty.  2.  in 
cerebral  congestion  it  appears  to  give  relief  to  the  over-full  vessels 
by  the  draining  away  of  the  blood  by  the  emissary  veins  which  run 
from  the  interior  of  the  cranium  to  the  nasal  mucous  membrane. 
3.  Severe  epistaxis  is  not  uncommon  in  patients  likely  to  suffer 
from  apoplexy,  the  bleeding  being  of  service  in  relieving  the  excessive 
pulse  tension  connected  with  granular  kidney,  cirrhosis  of  the  liver, 
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and  heart  disease.    4.  It  may  also  occur  in  scurvy,  the  worst  forms 
of  the  acute  specific  fevers,  and  in  the  hsemorrhagic  diathesis.    5.  It 
is  common  after  blows  or  other  injuries  of  the  nose.     6.  It  may  be 
a  symptom  of  fracture  at  the  base  of  the  skull,  of  an  angioma  of  the 
septum,  of  tuberculous  ulceration,  or  of  adenoid,  fibrous,  or  malignant 
growths  in  the  nose  or  naso-pharynx.    7.  In  many  cases  of  recurrent 
epistaxis  the  bleeding  appears  to  be  of  local  origin,  and  occurs  at  a 
spot  called  the  seat  of  election  from  an  artery  or  vein  on  the  anterior 
and  lower  end  of  the  septum,  just  within  the  anterior  nares.  This 
spot  may  be  recognised  in  the  intervals  between  the  bleeding  by 
.minute  vessels  radiating  from  it,  and  often  by  the  presence  of  a  dry 
cmst  covering  a  small  ulcer.    Eveiy  time  the  crust  is  disturbed  or 
picked  off  a  haemorrhage  is  liable  to  occur.    Dryness  of  the  nose 
induced  by  ansemia,  by  hard  coughing,  or  by  plethora  especially 
predispose  to  the  formation  of  this  ulcer,  and  hence  to  epistaxis. 
Every  case  of  recurring  epistaxis,  therefore,  should  be  examined  by 
the  speculum.     The  syvijptoms  are  usually  evident.     The  blood 
generally  comes  from  one  nostril,  occasionally  from  both ;  but  it 
may  pass  through  the  posterior  nares  and  be  swallowed,  and  being 
afterwards  vomited,  simulate  haematemesis  ;  or  it  may  irritate  the 
laiynx,  cause  cough,  and  may  then  be  mistaken  for  hgemoptysis.  On 
looking  into  the  mouth  in  such  cases,  however,  the  blood  will  be 
seen  trickling  down  the  back  of  the  throat ;   whilst  it  may  also  be 
apparent  on  examining  the  nose  with  a  speculum,  and  may  be  seen 
flowmg  from  a  small  vessel  when  it  comes  from  the  seat  of  election. 
The  treatment  will  depend  upon  the  cause.      Spontaneous  htemor- 
rhages  occurring  in  childhood,  except  as  the  result  of  the  hemor- 
rhagic diathesis,  generally  stop  on  the  patient  lying  down.  When 
the  bleeding  occurs  from  the  seat  of  election  the  application  of  boric 
acid  ointment  at  night  and  a  nasal  spray  to  remove  crusts  will  often 
prevent  a  recurrence.    If  still  bleeding,  a  pellet  of  cotton-wool 
soaked  m  cocain  (20  per  cent.)  applied  to  the  bleeding  spot  for 
five  minutes  will  often  stop  it;  if  not,  the  galvano-cautery  point 
or  a  probe  heated  m  a  spirit  lamp  may  arrest  the  flow.  Afterwards 
omtmeut  should  be  used  at  nigl^t  to  prevent  crusts  till  the  part 
has  healed.    In  cachectic  subjects  it  is  often  difiicult  to  control  the 
haemorrhage,  and  this  is  also  sometimes  the  case  in  malignant  growths 
and  after  certain  operations  and  injuries.    One  should  first  try  rest 
on  the  back,  ice  to  the  nose,  antipyrin  (10  per  cent.),  or  tannogallic 

of  Inl     Tf  r  °'  ^"''""^  ^^^^^^^     ^  «P^-'^y  «r  on  a  flake 

0   wool.    If  these  remedies  do  not  arrest  it,  the  nose  should  be 

f  S  bal  f  ^^^-^^^^S         ^«  rubber 

tampon  bag     The   nose   is  first  cocainised  and   the  bag  well 

smeared  with  glycerine  inserted  and  then  inflated.  It  should  be 
s  sever  H  '"^"^^^T  '^-"'s  or  longer.  If  the  haemorrhage 
s  severe,    he  nose  must  be  plugged  more  firmly  by  pushing  in 

strips  of  iodoform  gauze  with  nasal  forceps  against  the  iiidex  finger 
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of  the  opposite  hand  in  the  naso-pharynx  till  the  whole  nose  is 
filled.  The  end  of  the  strip  should  be  left  out  on  the  face  and 
removed  within  twenty-four  to  forty-eight  hours.  The  old  method  of 
plu<rdng  the  posterior  nares  by  using  Bellocq's  sound  is  now  seldom 
^^doDted  Pluo-ging  the  anterior  and  posterior  orifices  only  may  be 
followed  by  the  blood  passing  up  the  nasal  duct  to  the  conjunctiva. 

Ozaena  is  a  term  which  has  been  used  very  loosely  by  authors 
By  some  it  has  been  applied  to  all  diseases  of  the  nose  attended  with 
a  foul-smelling  discharge,  whilst  by  others  it  has  been  restricted  to  the 
foetid  form  of  atrophic  nasal  catarrh.  The  term,  therefore,  as  designat- 
ing a  disease,  is  misleading,  and  should  be  discontinued  m  this  sense. 
For  purposes  of  diagnosis  it  maybe  mentioned  that  it  is  a  pro- 
minent symptom  in  the  following  affections  of  the  nose-l,  atrophic 
nasal  catarrh  ;  2,  necrosis  and  caries,  whether  of  syphilitic  or  other 
origin  :  3,  tuberculous,  lupous  or  syphilitic  ulceration  of  the  mucous 
membrane  ;  4,  foreign  bodies  and  rhinoliths  in  the  nasal  cavities ; 
5,  purulent  catarrh  of  the  antrum  or  one  of  the  other  accessory 
sinuses :  and  6,  some  forms  of  new  growth. 

Nasal  catarrh,  rhinitis,  coryza,  or  inflammation  of  the  mucous 
membrane  of  the  nose,  may  be  acute  or  chronic. 

Acute  catarrh,  coryza,  or  cold  in  the  head,  will  be  found  treated  of 

in  works  on  Medicine.  ^     i,  • 

Chronic  nasal  catarrh  or  rhinitis,  also  known  as  hypertrophic 
rkmitis,  is  most  common  in  the  young,  especially  m  children.  As 
exciting  causes  may  be  mentioned  oft-repeated  attacks  of  acute 
catarrh,  adenoid  vegetations  in  the  vault  of  the  pharynx,  enlarged 
tonsils,  nasal  stenosis,  deflected  septum.     The  simplest  form  is 
characterised  by  a  thin  mucous  or  muco-purulent  discharge  and  a 
congested  appearance  of  the  mucous  membrane,  but  is  unattended 
with  any  thickening.  If  neglected,  the  mucous  membrane,  especially 
over  the  turbinated  bones,  where  it  is  greatly  swollen  and  congested, 
becomes  hypertrophied  and  infiltrated  with  inflammatory  material ; 
while  the  glands  are  stimulated  to  excessive  secretion,  and  pour  out 
a  muco-purulent  discharge.     It  is  characterised  by  symptoms  of 
nasal  obstruction-viz. ,  stufiiness  or  blocking  of  the  nose,  nasal  tone 
of  voice,  constant  need  to  blow  the  nose,  a  vacant  expression  ot 
countenance  acquired  by  keeping  the  mouth  open  trickling  ot  tbe 
discharge  down  the  pharynx  and  subsequent  hawking  of  it  up  by 
coughing,  and  sometimes  deafness  from  the  spread  of  inflammation 
to  the  Eustachian  tube.    At  times  certain  reflex  phenomena  are 
present,  such  as  spasmodic  cough  and  asthma.    The  alffi  of  the  nose 
often  appear  excoriated  and  thickened,  owing  to  the  irritation  of  the 
discharge,  or,  when  much  obstruction  exists,  pinched.    The  interior 
turbinated  bodies  are  greatly  enlarged.    On  posterior  rhmoscopic 
examination  granular  pharyngitis  is  frequently  discovered,  witb 
increase  of  the  glandular  tissue  of  the  vault  of  the  pharynx ;  whilst 
the  hypertrophied  posterior  ends  of  the  inferior  turbinated  bodies 
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may  be  seen  almost  completely  blocking  up  the  choanse  in  the  form 
of  globular,  irregiilarly-furrowed  tumours  (Fig,  362).  Hyper- 
trophic rhinitis  is  said  by  some,  but  without  sufficient  evidence,  we 
think,  to  pass,  after  it  has  lasted  some  years,  into  the  atrophic 
variety. 

Atrophic  rhinitis,  sometimes  called  dry  or  foetid  catarrh,  and  by 
some  wrongly  termed  ozcena,  is  apparently  due  to  the  shrinking  of 
inflammatory  new  formation  infiltrating  the  tissues,  and  the  con- 
sequent atrophy  of  the  mucous  membrane  and  the  greater  or  less 
destruction  of  the  glands.  It  is  generally  due  to  anaemia,  but  may 
be  made  worse  by  noxious  vapours  or  dust.  It  is  characterised  by 
the  nasal  cavities  appearing  preternaturally  large,  so  much  so  that 
in  some  cases  the  wall  of  the  pharynx  and  Eustachian  tube  may  be 
seen  on  looking  through  the  nostril. 
The  turbinated  bodies  appear  decreased 
in  size,  and  the  mucous  membrane  is 
atrophied  and  paler  than  natural  and 
covered  with  hard  yellowish-green 
adherent  crusts.  Generally,  though 
not  invariably,  the  disease  is  attended 
with  a  horrible  foetor,  which  is  due  to 
the  decomposition  of  the  discharge 
beneath  the  crusts,  the  discharge  being 
secreted  in  too  small  quantities  and 
too  thick  to  allow  of  the  throw- 
ing-ofF  of  the  crusts.  In  some  cases 
the  disease  extends  into  some  of 
the  sinuses  communicating  with  the 
nose. 

Treatment.—ln  the  early  stages  much  can  be  done  in  the  way 
of  treatment,  and  by  perseverance  a  cure  may  be  obtained.  In  the 
advanced  atrophic  variety  relief  from  the  distressing  symptom  of 
foetor  only  can  be  expected.  In  both  forms  the  general  health 
must  be  attended  to.  Thus,  cod-liver  oil  or  maltine,  and  the  syrup 
of  the  iodide  or  phosphate  of  iron,  are  indicated.  Locally,  in  the 
simple  and  milder  forms  of  the  hypertrophic,  the  treatment  consists 
in  cleansing  the  parts  and  then  applying  astringents ;  the  cleansing 
may  be  accomplished  by  simply  blowing  the  nose,  or  if  this  is  not 
sufficient  a  cleansing  fluid  must  be  used.  There  are  many  of  these. 
One  of  the  most  useful  is  that  known  as  Dobell's  solution  (sod^e 

a  r^;'  71      ""^'l  ^j-'  ^^i.  «-rbolic 

L  iod^"'  f^'  ^""^  P'™"^*^'       ^y^'^Son  is  perhaps  equally 

as  good.  The  cleansing  process  should  be  begun  by  clearing  away 
crusts  and  wiping  out  the  nose  thoroughly  fhrough  a  specuZ^ 
cannoT' b?  TT'  TT  "PP-  Po^tion  of  ^he  nasal  foss^ 
donP  viH  ^^"^^f,,l?«^^°hing  or  syringing  out  the  nose  must  be 
done  with  very  slight  force,  whilst  the  patient  leans  forward  over  a 


Fig.  362.— Hypertrophy  of  the 
posterior  ends  of  the  inferior 
turbinated  bodies,  with  adenoid 
vegetations  in  the  vault  of  the 
pharynx. 
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basin  with  his  mouth  wide  open.  If  not,  the  fluid  will  flow  down  the 
throat  instead  of  round  and  back  by  the  other  nostril  or  m^y  be 
driven  up  the  Eustachian  tube  and  so  inflammation  of  the  middle  ear 
may  be  set  up.  The  solution  is  best  apphed  by  the  patient  m  the  form 
of  a  coarse  spray,  either  by  the  anterior  or  posterior  nasal  spray  pro- 
ducer, but  a  common  glass  syringe  may  be  used.  When  thoroughly 
cleansed,  astringent  or  sedative  solutions -best  m  the  form  of  sprays 
—should  be  applied,  and  of  these  may  be  mentioned  tanmc  acid 
sulpho-carbolate  and  iodide  of  zinc,  or  menthol,  eucalyptol  (3ss.  to  33.  ), 
terebene  (gr.  xx.  to  Bj.),  cocain  or  thymol  (gr.  x.  to  33.),  dissolved  m 
liquid  petroleum,  a  better  vehicle  than  water  for  intranasal  medication. 
Astringents  or  iodoform  may  also  be  applied  in  the  form  of  powders  by 
the  insufflator,  or  in  the  form  of  gelatine  bougies.     Where  there  is 


Fio.  363.— Removal  of  an  hypertrophied  inferior  turbinal  by  tTie  ring  knife 

or  spokeshave. 

great  hypertrophy,  the  hypertrophied  tissues  must  be  destroyed 
under  cocain  by  the  local  application  of  chromic  acid  or  the  galvano- 
cautery  ;  or  the  anterior  end  of  the  inferior  turbinal  if  much  enlarged 
may  be  removed  by  a  cold  wire  snare,  by  the  punch  forceps  or  by 
the  galvanic  ecraseur.    At  times  the  whole  of  the  turbinated  body 
may  be  removed  with  advantage,  under  general  an£esthesia,  by  the 
ring  knife  or  spokeshave  (Fig.  363).    This  is  done  under  the  guidance 
of  a  forefinger  in  the  nasopharynx.    If  the  septum  is  deflected,  it 
must  be  straightened;  and  if  adenoid  growths  are  present,  they 
must  be  removed.    In  the  atrophic  form  little  more  can  be  done  than 
cleansing  and  disinfecting  the  cavities  by  lotions  of  carbohc  acid, 
permanganate,  and  the  like ;  whilst  the  mucous  membrane  may  be 
stimulated  to  secretion  by  inserting  pledgets  of  wool,  Gottstems 
nasal  tampons,  or  by  medicated  bougies,  snuff's  or  sprays.    N  ery 
adherent  crusts  are  got  rid  of  by  putting  up  the  nose  boric  acid 
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ointment  at  night  and  washing  out  the  nose  by  day  with  increasing 
strength  of  bicarbonate  of  soda  lotion.  Cubebs  or  senega  internally 
is  often  of  service. 

Membranous  or  diphtheritic  rhinitis  occurs  in  two  forms  

one,  acute,  which  is  combined  with  the  formation  of  membrane  on 
the  fauces,  when  the  antitoxin  treatment  is  most  important,  and  the 
other  chronic,  which  occurs  in  weakly  children,  and  in  which  the 
membrane  on  the  nose  contains  infectious  diphtheria  bacilli,  though  in 
a  relatively  inactive  state.    Children  thus  affected  should  be  isolated. 

Hay  fever,  vasomotor  coryza  or  turbinal  erection,  i.e., 
transient  and  oft-recurring  congestion  of  the  turbinal  bodies,,  is  very 
common  in  summer.    The  patient  complains  of  intermittent  attacks 
of  obstruction  to  free  nasal  breathing,  especially  at  night  or  on  enter- 
ing a  hot  room,  and  of  an  attending  flow  of  a  watery  fluid  from  the 
nostrils.     At  times  there  is  excessive  sneezing  and  lacrymation. 
On  examination  the  turbinals  are  seen  enlarged,  but  the  enlarge- 
ment may  be  distinguished  from  hypertrophy  by- the  turbinals 
dimpling  when  touched  with  a  probe  and  becoming  smaller  when 
painted  with  cocain.    The  attacks  are  set  up  by  the  inhalations  of 
pollen  or  some  other  irritant,  especially  in  neurotic  patients.  The 
attacks  may  be  prevented  by  a  sea  voyage  to  escape  inhaling  the 
pollen  and  to  improve  the  general  health.    An  acute  attack  may  be 
reheved  by  injections  of  morphine  and  atropin,  doses  of  phenacetin, 
usmg  boric  acid  and  lead  lotions,  or  painting  the  turbinals  with 
cocain  and  adrenalin.    Bright  sunlight  is  avoided  by  wearing  blue 
goggles.     Touching  the  turbinals  in  two  or  three  places  with  the 
galvano-cautery  even  in  hay  fever  often  gives  great  relief.    Hay  fever 
and  asthrna,  if  not  relieved  by  cauterisation  of  the  turbinals,  may 
sometimes  be  much  benefited   by  cauterisation  of  the  septum 
selectmg  specially  irritable  points.    Surgical  measures  are  also 
indicated,  if  the  turbinals  become  hypertrophied,  or  the  septum  is 
found  deviated. 

Tuberculous  ulceration  occurs  usually  in  connection  with 
pulmonary  phthisis.  It  is  more  frequently  on  the  septum,  but  a 
turbinal  maybe  attacked.  Attention  is  drawn  to  the  disease  by 
nasal  obstruction  when  a  granulomatous  mass  is  found,  or  by 
haemorrhage  owing  to  the  crust  from  an  ulcer  becoming  detached, 
it  may  lead  to  necrosis  of  the  cartilage  or  bone.  Constitutional 
remedies,  as  cod-hver  oil,  must  be  given,  and  the  parts  cleansed 
by  lotions,  applications  of  iodoform,  lactic  acid,  etc.  When  local, 
and  the  pulmonary  disease  favourable,  scraping  the  part  with  a 

in?W.;!"'  r°",'  ^"^^  r^"^^^^  ^^^'^^  bone,  is  the  treatment 

rlnvPd  /  ''^'''^''^''f  ^«  ^  turbinal  bone,  the  turbinal  should  be  ' 

Ind  thP  tlil  ^'P*^^™'  be  laid  open 

and  the  diseased  part  of  the  septum  cut  out. 

Lupus,  though  far  more  common  on  the  exterior  of  the  nose, 
may  sometimes  be  met  with  in  the  interior.    It  then  generally  " 
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attacks  the  cartilage  of  the  septum,  leading  to  Perforation  It 
attended  with  a  foetid  discharge.  The  lupous  patch  is  covered  wi  h 
broad,  flattened,  brownish  scales  or  crusts,  and  surrounded  with 
reddi  h  tubercles.  On  the  removal  of  the  crusts  the  ulcerated  sur- 
face is  found  soft  and  friable.  Gradually  a  falling  in  of  the  nose 
with  deformity  results.  Treatment.  — M  for  lupus,  the  x  rays 
through  the  nostrils  or  scraping  and  cauterisation. 

SY?.liilitic  affections  of  the  nose.  In  the  early  stages  of  syphilis, 
catarrhal  inflammation  and  mucous  tubercles  are  often  met  with 
especially  in  infants,  in  whom  they  give  rise  to  the  obstructed  and 
noisy  respiration  popularly  known  as  snuffles."  Later,  extensive 
ulcerations,  gummata  followed  by  deep  ulcers,  necrosis  or  caries  of 
the  bones  and  cartilages,  destruction  of  the  septum  with  falling-in 


Fig.  364.-Gold  wire  ecraseur,  tightened  by  tlie  thumb  turning  the  miUed  head  of 

the  screw. 

of  the  nose  and  perforation  of  the  palate  may  occur,  and  when  com- 
bined with  destruction  of  the  soft  tissues  and  skm,  are  productive 
of  great  deformity.    When  a  small  portion  of  bone  in  the  deeper 
recesses  is  necrosed,  it  may  not  always  be  easy  to  find  but  may  oe 
suspected  by  the  continuance  of  a  muco-purulent  discharge  and  tHe 
fcctor  so  peculiar  to  dead  bone,  the  presence  of  foul  ulcers,  t lie 
history  or  constitutional  signs  of  syphilis,  and  the  absence  of  signs 
of  hypertrophic  or  atrophic  catarrh.    Often  the  bone  may  be  struck 
on  examination  with  the  nasal  probe.    iTreatoieni.— Locally  the  parts 
should  be  cleansed  and  disinfected  by  the  application  of  carbolic  oi 
other  sprays,  and  when  dead  bone  can  be  detected  i\ should  be 
removed,  if  loose,  through  the  anterior  nares  or  from  behind  tne 
palate  by  forceps  ;  but  sometimes  it  may  be  necessary  for  obtaining 
a  sufficient  exposure  to  cut  through  the  ala  of  the  nose,  i^e 
general  treatment  is  adopted  as  described  on  pp.  83  et  seq. 
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Bhinoliths  or  nose  stones  may  occasionally  form  in  the  nose 
from  the  deposition  of  phosphate  of  lime  and  mucus  upon  either 
a  foreign  body  which  has  become  lodged  in  the  nose,  or  a  portion 
of  hardened  secretion.  They  give  rise  to  inflammation,  swelling  of 
the  mucous  membrane,  and  a  foetid  discharge,  and  have  been  mis- 
taken for  osteomata  and  even  for  carcinomata.  When  detected 
they  should  be  removed  by  forceps,  or  if  too  large  for  this,  first 
crushed  by  forceps. 

For  the  treatment  of  foreign  bodies  in  the  nose,  see  p.  514. 


.f,d;  --'iV '?■••:' 5^ 


Fig.  365.-MUCOUS  polypus.  Photograph  of  a  section  of  a  mucous 
Inii?"!"  ,  -l""^  epithelium  covering  a  delicate  connective  tissue 
inbltrated  with  leucocytes  and  mucin. 

f  ?!^^'Tr'^^''^®  ■^'''■"'^  described— the  gelatinous,  the  fibrous, 
and  the  malignant.  ' 

1.  Gelatinous  or  mucous  polypi  most  frequently  spring  from  the 
mucous  membrane  lining  the  middle  meatus,  often  forming  a  cluster 
around  the  anterior  end  of  the  middle  turbinal  body,  or  from  the 
ethmoid  cells,  and  sometimes,  but  rarely,  from  the  septum.  They 
usually  have  a  myxomatous  structure-that  is,  they  consist  of  delicate 
connective  tissue  (Fig.  365)  infiltrated  with  large  quantities  of  mucin 

ofan  ovT  n  ''f  f     ^''^'^'P^''  pedunculated,  and 

of  an  oval,  pyriform,  or  lobulated  shape.    They  are  probably  myxo- 

rmours  r"''  "        ^t^her  mucous  polypi,  and  like  other'^beni^i 

S  that  th.'  P"^'"'  Some  rhinologis^s 

hold  that  they  are  secondary  to  periostitis  and  necrosis  of  bone 
necrosing   ethmoiditis,"  but   the   evidence,  both   clinical  and 
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•    1    t         nr.  HfFpf'tion  being  the  cause  seems  to  us  quite 
turSrStr  utrs;!;^^^^^^  ^tuffiness  in  one 

nostrils  lorse  in  damp  weather,  a  nasal  tone  of  voice  and 
r  mucous  d^^sc^^^^^^^^^^  Certain  reflex  symptoms,  such  as  asthma, 
co^rr  etc     a^^^e  occasionally  present.     At  times  they  are 

at  ended  w  th  partial  or  complete  loss  of  smell  (a«)  On 
fspectfon   hey  appear  as  pinkish  or  greyish-white,  semi-translucent 
lelSrus;  IveaW^  bodies,  soft  and  dimpling  when  touched  with 
gelatinous,  ^        ^^^^  ^^^^^  ^^^^ties,  the 

:pe'clm  oT  rhinolpe  I  necessary  to  detect  them.  With  the 
rhino  Ze  one  often  succeeds  in  detectmg  a  Polypus  at  the 
rhmoscope  oi  previously  overlooked.     When  a 

'"frsUroach-^^^^^^  ^1^--°^  ^^'"^ 

?o  Kme  fnTati  Ld  granular,  and  of  a  pinkish  colour  or  .even 

irfroni  — -0  ^^Z^^^^ 

its  remoter  and  nnin-it^ed 
sarcoma  u  ^^^^^^  ^^^^  ,t  5^,1 

rouTchiWr™are  often  associated  ,ith  polypi  m  the 

-The  LTclditions  most  ttely  to  he  mistaken  for  a 
oolYorrre  a  deHected  septum  and  enlarged  turbinal.    In  a  deBeeted 

0?  r*^irdt,or::s 

.nlri    T  nlpharyngea,  hbroma  and  a 

might  also  he  mistaken  for  a  gelatmmls  P°'JP'^'  ^''if 

Ill  in  the  region  of  the  sella  in 
„left  nalate      It  would  he  seen  in  an  mfant  or  young  cbiia  m 
wMch'a  mucous  polypus  does  not  occur,  and  would  e.h,h,t  a 
cough  impulse,  if  not  also  pulsation.  „alvano- 
IreaJml—Gelatinous  polyp,  are  best  *^  =S 

Tevsprantr  should  be  touched  with  the  galvano-cavitery  point  to 

re-y«:reit»^^^ 

through  the  nose  or  by  suitable  forceps  introduced  behind  the  palate. 
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When  the  polypi  quickly  recur  they  should  be  removed  under 
an  anjesthetic,  together  with  the  middle  turbinal  and  the  ethmoid 
cells  by  a  ring  knife  and  curette  guided  by  a  finger  in  the  naso- 
pharynx. The  nose  is  then  plugged  if  the  hajmorrhage  is  severe. 
By  this  means  the  disease  may  be  cured  or  its  recurrence  prevented 
for  a  long  time. 

2.  Fibrous  and  fibro-sarcomatous  polypi  actually  arising  from  the 
walls  of  the  nasal  cavities  are  rare.    Those  commonly  met  with 
usually  spring  from  the  basilar  process  of  the  occipital  bone  or 
body  of  the  sphenoid,  that  is,  from  the  roof  of  the  naso-pharynx, 
and  then  ought  properly  to  be  called  naso-pharyngeal,  as  it  is  only 
after  they  have  attained  some  size  that  they  encroach  upon  the 
nasal  cavities.    They  consist  of  fibrous  tissue  not  infrequently 
mixed  with  spindle  cells,  and  often  contain  large  thin-walled  blood- 
vessels, which  give  them  an  almost  cavernous  structure  {fibro- 
angiomata).     The  mucous  membrane  covering  them  is  also  very 
vascular.    They  may  be  sessile  or  broadly  pedunculated.    As  they 
increase  in  size,  they  become  more  definitely  fibro-sarcomatous,  and 
invade  and  displace  the  surrounding  bones,  making  their  way  into 
the  nasal  cavities  or  antrum,  or  into  the  pharynx  projecting  below 
the  palate,  or  even  up  into  the  interior  of  the  skull.    They  are  usually 
met  with  in  young  adult  life.    The  symptoms  are  obstruction  of 
one  or  both  nostrils,  a  mucous  and  often  foul-smelling  discharge 
repeated  attacks  of  hemorrhage,  deafness,  obstruction  to  breathing 
and  sometimes  to  swallowing,  and  in  the  later  periods  of  the  growth 
the  characteristic  deformity  of  the  facial  bones  known  as  frog-f<me 
Ihey  may  be  seen  on  looking  into  the  nostril  from  the  front,  or  by 
the  rhmoscopic  mirror  from  the  back,  or  may  be  felt  by  the  finger 
behmd  the  soft  palate.    If  not  removed,  they  may  end  fatally  ixom 
h£emoiThage.    Treatment.— The  removal  of  these  growths  may  be 
attended  with  profuse  htemorrhage.    It  is  safer  therefore  to  fully 
expose  them  by  a  preliminary  operation.    If  chiefly  confined  to 
the  naso  pharynx   the  soft  palate  should  be  split,  and  the  two 
halves  held  aside  by  silk  ligatures,  whilst  if  more  room  is  required 
pait  of  the  hard  palate  may  be  cut  away^  after  reflecting  the 

exposure  of  T  wu  '"^""^ 

exposure  of  the  growth.  When  encroaching  chiefly  on  the  nose  a 
good  exposure  may  be  obtained  by  dividing'the  lip^  i^  Z 
ne  and  turmng  it  to  one  side  with  the  ala  of  the  nose  •  or 
more  room  is  required,  the  superior  maxilla  may  be  partW  or 
wholly  removed.  Rouge's  operation  of  turning  up  the  upTer  lin 
setum  artf/"^"\-P°^^^°"  «^  afL- 'dittioro    t,  ? 
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obtained  by  the  former  is  no  better  than  that  gained  t™g 
back  the  1;  and  the  shock  and  haemorrhage  attendmg  the  latter 
Seis  it  dangerous.    Many  modifications  of  the  above  have  been 
adopted  for  special  cases,  such  as  excision  of  the  upper  jaw 
pXhiary  ligature  of  the  external  carotids.    Having  well  exposed 
Te  growth,  if  should  be  rapidly  gouged  away  with  the  raspatory 
or  it  may  be  removed  with  the  6craseur  or  cuttmg  forceps,  and 
he  base 'destroyed  hy  the  actual  -tery.    The  naso^phar^^^^^^^ 
then  be  plugged  with  iodoform  gauze,  the  ends  of  the  strips 
be  ng  brought'  out   through   the   nose,  and   gradual  y  removed 
th  oigh  tli  passage  after  twenty-four  ho^lrs.    At  the  end  o 
the  operation  the  palate  should  be  united,  the  hp  sutured  or  the 
parts 'replaced,  according  to  which  method  of  exposure  has  been 

"^"l^miignant  polypl-^^rcom^ton.  and  cancerous  tumours  may 
arise  both  in  the  nasal  cavities  and  naso-pharynx,  and  then  consti- 
tute what  are  called  malignant  polypi.    They  give       t^symp  o.^^ 
similar  to  those  of  the  fibrous  polypi  already  described,  but  the  r 
g'wth  is  more  rapid,  and  they  quickly  infiltrate  -mounding  parts 
Ld  involve  the  neighbouring  glands.    They  may  occur  both  m  the 
young  and  in  the  old.    If  a  small  piece  can  be  removed,  the  micro 
Lope  will  reveal  its  nature.    Treatment.-Y^).en  the  growth  can  be 
got^ompletely  away,  early  and  free  extirpation  by         of  the 
methods  above  described  is  the  only  treatment.    In  doubtful  cases 
the  surgeon  must  first  explore  and  stop  before  domg  haim  to  an 

^TretTof  the  septum  nasi.-^— or  Uoo^~ 
are  occasionally  met  with  as  the  result  of  mjury.  The  blood  is 
rxtraTaSted  b'etween  the  cartilage  and  the  soft  t«enera^^^ 
on  both  sides  of  the  septum,  causing  in  both  nostri  s  a  ^^f^^^^ 
circumscribed  swelling  which  may  be  readily  d-tinguished  from 
abscess  by  its  coming  on  immediately  after  the  mjury  and  by  the 
absence  o'f  signs  of  inflammation.  It  should  not  be  opened  -nle 
it  suppurates,  as  the  blood  will  become  slowly  absorbed,  it 
sometimes  appears  to  be  associated  with  fracture  of  the  septum. 

Abscesses  of  the  septvm  are  not  very  common.  They  may  be  due 
to  injury  or  the  breaking  down  of  a  gumma  ^^^^^f  ^^^oma  but 
occasionally  occur  without  any  apparent  cause.  AVhen  aeate  they 
may  lead  to  perforation  of  the  septum.  The  parts  are  hot,  ed  and 
swollen,  and  fluctuation  may  soon  be  detected.    A  free  and  eaiiy 

incision  should  be  made.  ^,    . ,  „  „„v;Minii 

Gummata  of  the  septum  occasionally  form  beneath  the  Penehon 
drium  in  the  course  of  syphilis.  They  are  readily  dispersed  with 
iodide  of  potassium,  but  if  neglected  ulceration  ensues  and  may  lead 
to  necrosis  and  perforation  of  the  septum  and  to  destruct  on  ot 
the  bones  which  may  sometimes  be  so  extensive  as  to  cause  tainng 
in  of  the  bridge  of  the  nose.    The  ulcers  are  characteristic,  bemg 
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deeply  excavated,  foul,  covered  by  greenish-black  sloughs,  and 
surrounded  by  a  bright  shining  areola  of  inflammation. 

Tubercle  of  the  septum  occurs  in  two  forms — the  hyperplastic  and 
the  ulcerative.  In  the  former  a  small,  readily  bleeding,  red  swelling 
is  seen ;  in  the  latter  a  shallow,  yellowish-grey  ulcer.  Both  forms 
are  usually  situated  near  the  anterior  part  of  the  septum  and  are 
nearly  always  associated  with  tubercle  in  other  parts  of  the  respira- 
tory tract.  Eemoval  by  excision,  scraping,  or  the  application  of 
lactic  acid  is  the  best  local  treatment. 

Perforating  ulcer  of  the  septum. — A  small  ulcer  at  the  seat  of 
election  (see  Epistaxis),  due  neither  to  tubercle  nor  to  syphilis,  is 
sometimes  met  with  near  the  anterior  end  of  the  septum  just 
within  the  nostril.  It  runs  a  very  chronic  course,  crusts  form  and 
are  detached,  and  finally  the  cartilage  necroses  and  perforates  the 
septum,  leaving  a  small  circular  aperture  with  smooth  healthy 
margins. 

Deflection  of  the  septum  to  one  or  other  side  may  occur  as  the 
result  of  an  injury  see  p.  511,  as  a  congenital  malformation  or 


^'ttrS;:l?^^'"i'  •  367.-HolJow  nasal  plugs, 

straightening  nasal  septum.  ^ 

during  growth,  the  cartilaginous  septum  growing  faster  than  the 
bones  between  wh^ch  it  is  wedged.  The  projection  may  be  rounded 
bufX  r  '^''^y       cartilaginous  septum  which  is  affected 

b  S  sh.rlTK^  1        "^^^  Then  the  septum  may 

the  other    'ti!^  ^;'^-?'"'"'^^  "'^''^         posteriorly  into 

the  othei.  The  deviation  may  take  the  form  of  a  cartilaginous  or 
bony  spur  or  crest.    It  appears  as  a  swelling  projecting  into  and 

0  a  mavt/  1  ^  ^^^^^^^^^^  °f  the  septum  even 

to  a  maiked  degree  may  give  rise  to  no  inconvenience  and  it  is 
then  wrong  to  draw  the  patient's  attention  to  it.    Tl';  deviation 

Ulceration  may  attack  the  mucous  membrane  covering  the  snur  or 

hypertroDhied     vlL      I  concavity  is  often  much 

ene'd  undt  any  an^tSTv      T^^"  "7  '^"^"^^^ 

then  retained' ir;:  ti  fL  the^Trr  flw  ^1 T^"  '''' 
vulcanite  plugs  (Fie  367^     Ti  days,  by  ivory  or 

the  Asch  mefhn,!  nf^"   ,  ^"         '      rendered  more  efficacious  by 
Asch  method  of  making  a  crucial  incision  through  the  centre  o^ 
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the  deflection.    One  blade  of  a  pair  of  special  scissors  are  passed 
into  each  nostril,  and  the  septum  cut  through  first  P^raUe   to  the 
floor  of  the  nose,  and  then  a  second  cut  at  right  angles  to  the  fir.t. 
The  four  flaps  thus  formed  can  be  then  pressed  mto  position  Sharp 
crests  or  spines  may  be  sawn  off  with  a  small  Bosworths  s^aw 
cutt  ng  ip  Ws  or  downwards.    Other  forms  of  dev  ation  are  bes 
removed  by  raising  a  muco-perichondrial  flap  and  excising  the 
cartilage,  avoiding,  if  possible,  perforation  to  the  opposite  side. 
The  two  latter  operations  can  be  done  under  cocam.    The  inferior 
turbinal  on  the  concave  side  often  requires  removal.    It  is  well  to 
avoid  inserting  plug  afterwards ;  generally  the  heemorrhage  quickly 
stops  if  the  patient  remains  quiet,  and  does  not  recur  if  crusts  are 
prevented  by  inserting  antiseptic  ointment  up  the  nose.    If  there  is 
free  haemorrhage  the  nose  should  be  firmly  plugged  by  packing  m 
iodoform  gauze  (see  Epistaxis).    If  there  are  crusts  they  should  be 
gradually'loosened  by  irrigation,  e.g.,  with  peroxide  of  hydrogen. 
Adhesions  are  best  prevented  by  sufficient  removal ;  if  really  needed, 
the  best  material  to  interpose  between  the  lateral  wall  and  the  septum 
is  sheet-rubber  ;  the  vulcanite  plugs  are  not  so  good. 

Tumours  of  the  septum.— CartUaginous  and  osseous  outgrowths 
occasionally  occur  upon  a  deflection  of  the  septum,  and  are  easily 
recognised  by  their  hard  and  resisting  nature.    Their  removal  is  the 

^r^/oma^ror  "vascular  fibromata,  the  so  called  bleeding  polypi  of 
the  septum  are  not  infrequent.  They  occur  especially  m  women  near 
the  lower  end  of  the  septum.  They  are  attended  with  severe  haemor- 
rhages, and  bleed  profusely  if  touched.  Recurrence  after  removal  is 
frequent  if  this  be  done  with  the  galvano-cautery  snare  and  point. 
A  complete  excision  under  an  anaesthetic  is  best,  e.g.,  by  reflecting 
an  ala  Sarcomata  and  carcinomata  are  also  met  with  as  rapidly 
growing  and  readily  bleeding  tumours  attended  by  frequent  epistaxis. 
They  must  be  freely  exposed  and  cut  away  if  not  too  extensive.  _ 

Rhinoscleroma,  which  is  unknown  in  this  country  except  in 
immigrants,  is  prevalent  in  South-west  Russia,  Austria,  Silesia,  and 
Central  America.    It  is  caused  by  a  specific  bacillus  and  is  charac- 
terised by  the  formation  of  smooth,  hard,  dense,  plate- like  or  nodular 
masses  of  tissue  beneath  the  mucous  membrane  and  skm  of  the  nose 
It  usually  begins  in  the  interior  of  the  nose  and  spreads  forwards  to 
the  upper  lip  or  backwards  into  the  pharynx  and  may  lead  to  complete 
stenosis  of  the  nasal  cavities  and  great  external  deformity.    The  stony 
hardness,  rigidity,  slow  growth  and  absence  of  pain,  of  inflammation 
and  of  ulceration  make  it  quite  uuhke  any  other  dise&se.  2 reatment.— 
In  the  early  stages  the  growth  should  be  freely  excised ;  later  some- 
thing may  be  done  to  restore  nasal  breathing  by  cutting  portions 
away  or  by  burning  a  passage  with  the  cautery.    Injections  of  a 
glycerine  extract  of  the  rhinoscleroma  bacillus  are  said  to  have 
been  attended  with  some  success. 
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DISEASE  OF  THE  ACCESSORY  SINUSES  OP  THE  NOSE. 

Empyema  of  the  maxillary  antrum. — This  sinus  is  an  air 
space  in  the  upper  jaw  lined  with  thin  mucous  membrane  and  com- 
municating with  the  middle  meatus  of  the  nose  by  an  opening  about 
one  inch  above  its  floor.  Into  the  floor  project  the  roots  of  the 
molar  teeth,  which  are  separated  by  only  a  very  thin  plate  of  bone  • 
but  the  roots  of  any  of  the  teeth  in  the  upper  jaw  may  communicate 
with  it  (Fig.  368). 

Empyema  of  the  antrum  is  a  collection  of  muco-pus  prevented 
from  escaping  into  the  nose  owing  to  the  orifice  being  obstructed, 
or  owing  to  the  fact  that  it  is 
above  the  level  of  the  floor.  The 
empyema  may  form  in  course  of  an 
acute  inflammation,  especially  dur- 
ing   influenza,   or   may  occur  as 
a  subacute  affection  by  extension 
from  a  dental  alveolus,  and  less 
commonly  from  necrosis  of  bone;  or 
it  may  be  a  mere  chronic  reten- 
tion, owing  to  the  orifice  being 
blocked  by  nasal  polypi.    An  em- 
pyema may  rarely  be  the  result  of 
an  acute  osteomyehtis  of  the  walls 
of  the  maxillary  antrum,  set  up 
by   septic    inflammation   in  the 
mouth,  such  as  cancrum  oris,  or  it 
may  follow   gonorrhoeal  conjunc- 
tivitis. 

The  signs  are   neuralgic  pain 
and  inflammatory  swelling  of  the 
cheek,  with  fever.    Pus  may  escape 
from  the  nose,  pale  yellow,  inter- 
mittent in  its  flow,  and  its  odour  will  then  be  perceived  esoe 
cially  by  the  patient ;  whereas  in  atrophic  ozeena  the  patient  ma^ 
be  unconscious  of  the  foul  odour,  so  evident  to  bystanders 
flows  when  the  patient's  head  is  bent  forwards,  or  may  be  d  rected 
backwards  mto  the  pharynx  and  disturb  the  patieift's  app  te 
The  interior  of  the  nose  should  be  wiped  free  of  du.  ^nf  1 
Cnild'r  ^^^^^^^  the'meatus'wm  bTigl  n  f  ^ 

Pus  mfv  r         T^'^l         ^'^""^  «^  more  marked 

Pus  may  then  be  found  by  pushing  au  exploring  syrin<.e  through 
th  cocainised  wall  of  the  inferior  meatus  into  the\nl  „f  ^ 

rransillummatiou  of  the  upper  jaw  serves  to  confirm  his  The 

fs  Tlaced  in    L        J,  ^^  V  A  electric  lamp 

placed  m  the  mouth  and  the  lips  closed,  when  a  dull  glare  will 


Fig.  368. — The  maxillary  antrum,  i.t, 
m.t,s.t,  Inferior,  middle  and  superior 
turbinals.  m.a.  Maxillary  antrum 
oiDening  into  middle  turbinal  fossa. 
f.s.  Frontal  sinus  and  infundibulum, 
into  which  open  anterior  ethmoidal 
cells,  s.s.  Ori6ce  of  sphenoidal  sinus. 
0.^  Infra-orbital  canal.  Compare  Fig. 
370.  Arrows  show  the  points  at 
which  the  antrum  is  punctured. 
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illuminate  the  sound  cheek  and  pupil,  leaving  the  pupil  on  the 
diseased  side  and  the  infra-orbital  region  partly  in  shadow.  With 
eyes  closed  the  patient  experiences  a  dull  red  glow  m  the  eye  of  the 
sound  side,  which  is  absent  on  the  diseased  side.  It  is  this  unequal 
illumination  of  the  two  sides  which  is  important  for  diagnosis. 

If  neglected,  the  empyema  may  burst  on  the  cheek  or  lead 
to  necrosis  of  the  upper  jaw,  or  there  may  be  septic  absorption 
resulting  in  pyemia ;  or  septic  thrombosis  of  the  orbital  veins  may 
occur,  producing  proptosis  or  acute  optic  neuritis  ;  or  the  thrombosis 
may  extend  further  back  to  the  cavernous  sinus  and  brain,  setting 
up  meningitis. 

Treatment.— antrum  is  conveniently  drained  through  the  canine 


/ 


Fig.  369.— Puncture  of  the  maxillary  antrum  through  the  canine  fossa. 

fossa  (Fig.  369)  by  turning  up  the  lip  and  piercing  the  anterior  wall 
with  a  triangular  perforator,  and  the  hole  enlarged  if  necessary  by 
a  gouge.    Through  this  the  pus  and  polypoid  thickened  mucous 
membrane  may  be  removed  by  a  sharp  spoon  and  the  cavity  hlled 
with  gauze  for  twenty-four  hours.     The  cavity  is  washed  out 
frequently  with  permanganate  solution  until  the  opening  m  the 
gum  has  healed.    Usually  a  counter-opening  may  be  made  with 
advantage  into  the  inferior  meatus,  by  which  an  escape  for  the 
secretion  of  the  antrum  on  the  level  of  the  floor  is  provided.  If 
there  is  a  carious  tooth  which  has  to  be  removed,  the  antrum  may 
be  perforated  through  the  socket,  a  short  cannula  fixed  to  a  dental 
plate  inserted,  the  cannula  being  closed  by  a  split  plug  with  a  knob 
to  facilitate  withdrawal,  which  can  be  done  at  any  time  for  washing 
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out.  When  the  lining  of  the  antrum  has  returned  to  the  normal 
tlie  cannula  can  be  dispensed  with.  When  the  antrum  is  filled  with 
polypi  and  fungous  granulations  it  must  be  scraped  out  clean  through 
an  enlarged  alveolar  opening,  and  after  making  a  counter-opening 
into  the  inferior  meatus,  plugged  with  iodoform  gauge.  For  under 
iodoform  gauze  dressing  the  cavity  will  gi-adually  fill  up  with  young 
fibrous  tissue,  which  grows  in  especially  from  the  alveolar  border. 

Mucocele  and  empyema  of  the  frontal  sinuses  (Fig.  370). 
— Mucocele. — Retention  of  mucus  may  occur  in  the  frontal  sinus 
owing  to  swelling  and  hypertrophy  of  the  nasal  mucous  membrane 
over  the  middle  turbinal,  or  to 
the  formation  of  polypi  in  that 
region.  The  anterior  wall  of 
the  sinus  after  a  time  becomes 
thinned  and  a  fluctuating  swel- 
ling forms  on  the  forehead  to 
one  or  both  sides  of  the  middle 
line.  An  acute  inflammation 
of  the  nasal  mucous  membrane, 
such  as  may  be  set  up  by 
influenza,  may  spread  up  the 
infundibulum  to  the  frontal 
sinuses,  giving  rise  to  an 
empyema  with  or  without  an 
intermittent  discharge  of  pus 
into  the  nose. 

The  symptoms  are  frontal 
headache,  and  when  there  is 
suppuration,  severe  frontal 
pain,  and  redness  and  oedema 
of  the  forehead  and  eyel  ds, 
and  later  fluctuation  and  point- 
ing. With  this  is  a  continu- 
ous discharge  of  pus  through 

the  infundibulum,  or  the  passage  of  a  probe  into  the  infundibulum 
may  push  aside  polypoid  granulations,  and  be  followed  by  a  flow  of  pus 
Ireatmmt.—The  retention  of  mucus,  mucocele,  in  the  frontal 
smus  may  be  relieved  by  excising  the  anterior  end  of  the  middle 
tubmal  and  any  polypi  that  may  be  found  growing  from  it,  and  by 
then  waslnng  out  the  sinus  through  a  cannula.  The  one  thing 
which  should  not  be  done  is  the  puncturing  or  incising  of  the 
mucocele  on  the  forehead.  An  empyema  of  some  standing  Ts  nearly 
always  associated  with  polypi  in  the  sinus,  or  a  polypoid  condition  of 
the  mucous  membrane.  It  should  therefore  be  opened  at  once  by 
an  external  incision. 

The  best  method  is  a  curved  or  angular  incision  about  U  inch  in 
length  through  the  inner  margin  of  the  eyebrow  down  to  the  hone 


Fig.  370. — Sinuses  opening  into  the  upper 
part  of  the  nose.  1.  Frontal  sinus. 
2.  Infundibulum.  3.  Opening  of  anterior 
ethmoidal   cells.      4.  Superior  turbinal. 

5.  Opening  of  posterior  ethmoidal  cells. 

6.  Sphenoidal  sinus.  7.  Middle  turbinal 
partly  cut  away. 
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(Fio-  371).  The  periosteum  and  pulley  of  the  superior  oblique 
muscle  if  seen  is  pushed  towards  the  orbit.  Then  the  floor  of  the 
frontal  sinus  is  entered  through  the  roof  of  the  orbit  just  behind 
the  inner  angle,  which  is  the  lowest  part.  The  frontal  sinus  has 
a  variable  extent,  from  a  little  dilatation  at  the  head  of  the  infundi- 
bulum  to  a  cavity  extending  out  to  the  external  angle  of  the  orbit 
just  above  the  eyebrow.  Its  outline  may  be  shown  in  an  x  ray 
photograph.  In  a  certain  number  of  cases,  some  have  said  m 
nearly  half,  there  is  a  free  communication  between  the  frontal 
sinuses  of  the  two  sides.  The  whole  of  the  frontal  sinus  cavity  is 
now  scraped  out  and  treated  with  an  antiseptic  including  the 
infundibulum ;  a  re-communication  of  the  frontal  sinus  with  the 

nose  is -in  this  way  established. 
Then  the  sinus  is  packed  with  a 
narrow  strip  of  iodoform  gauze, 
the  end  of  which  is  brought  out 
through  the  wound.    Two  or  three 
inches  of  the  gauze  are  drawn  out 
daily,  and  in  a  fortnight  the  sinus 
should    be    lined   with  healthy 
granulation.   Then  the  skin  wound 
may  be  allowed  to  heal,  which 
it  will  do  leaving  very  little  of  a 
scar.    This  method  is  more  certain 
than  that  of  passing  a  rubber  tube 
from  the  sinus  into  the  nose  for 
drainage,  and  closing  the  external 
wound.     In  the  case  of  a  veiy 
large  frontal  sinus  some  of  the 
anterior  and  inferior  wall  must  be 
chipped  away. 

Disease  of  ethmoidal  and  sphenoidal  sinuses  (Fig.  370). 
— The  ethmoidal  sinuses  lie  along  the  inner  wall  of  the  orbit,  the 
sphenoidal  cells  behind  them  in  the  base  of  the  skull.  Ethmoid 
mucocele  produces  a  swelling  on  the  inner  side  of  the  orbit,  pushing 
the  eye  out  and  causing  squint.  Ethmoid  and  sphenoid  empyema 
give  rise  to  deep-seated  pain  in  the  orbit  and  back  of  the  nose. 
Exophthalmos,  ptosis,  strabismus,  retro-bulbar  neuritis,  and  blindness 
may  occur  by  involvement  of  the  nerves  of  the  eyeball  at  the  back 
of  the  orbit. 

Treatment.— The  anterior  ethmoidal  cells  may  be  ■  reached  from 
the  inner  angle  of  the  orbit  by  a  similar  incision  as  for  the  frontal 
sinus,  but  extending  it  down  the  inner  border  of  the  orbit.  More 
generally  they  are  carefully  curetted  from  the  nose,  regard  being  had 
to  the  nearness  of  the  cavernous  sinus  and  the  meninges.  The 
sphenoidal  sinuses  can  only  be  reached  through  the  nose ;  the  orifice 
may  be  found  with  a  probe,  and  enlarged. 


Fig.  371. — Frontal  sinus  operation.  On 
the  right  side  is  shown  the  line  of  the 
incision  ;  on  the  left  side,  the  opening 
made  into  the  sinus. 
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Acute  tonsilitis  may  be  the  result  of  taking  cold  in  a  person 
in  feebte  health  or  the  subject  of  the  rheumatic  diathesis,  or  who 
from  previous  attacks  has  become  predisposed  to  the  disease ; 
sometimes  it  is  due  to  septic  poisoning,  as  from  the  inhalation  of 
sewer  gas ;  or  it  may  occur  in  the  course  of  other  diseases,  as 
scarlet  fever.  Signs. — It  generally  begins  with  a  slight  chill,  or 
even  a  rigor,  followed  by  high  temperature,  furred  tongue,  offensive 
breath,  salivation,  pam  darting  to  the  ear  and  increased  on 
swallowing,  and  swelling  of  the  glands  behind  the  angle  of  the 
jaw.  If  the  mouth  can  be  suflBciently  opened  one  or  both  of  the 
tonsils  are  found  to  be  -red  and  swollen,  and  often  in  contact, 
blocking  up  the  fauces.  The  neighbouring  parts  of  the  palate  and 
fauces  are  congested  and  swollen.    The  inflammation  may  now 

subside,  or  terminate  in  suppuration  {quinsy).      Treatment.  At 

the  onset  a  sharp  purge  should  be  given,  while  large  doses  of 
salicylate  of  soda,  with  the  free  use  of  powdered  bicarbonate  of 
soda  put  into  the  mouth  by  the  patient  with  his  finger,  may  be 
tried  as  abortives.  When  very  acute  the  patient  may  take  aconite 
tincture  (B.P.  5  minims  0-3  cubic  centimetres)  every  hour,  until  there 
is  tingling  and  numbness,  and  if  he  can  open  his  mouth  his  fauces 
may  be  painted  with  cocain,  10  to  20  per  cent.  Where  suppuration 
threatens,  the  throat  should  be  steamed,  and  belladonna  or  hot 
boric-acid  fomentations  with  opium  applied  externally. 

Peritonsniar  abscess  or  quinsy.— A  small  and  discrete  collec- 
tion of  pus  may  form  in  the  crypt  of  a  tonsil.  But  the  characteristic 
abscess  is  peritonsillar,  and  in  most  cases  is  situated  above  and  in 
front  of  the  tonsil  in  the  supratonsillar  fossa,  owing  to  the  margins 
of  the  fossa  having  previously  adhered  together.  The  abscess  may 
burst  at  an  early  stage;  if  not,  it  tends  to  spread  into  the  soft  palate, 
its  development  is  attended  by  malaise  and  marked  rise  of  tem- 
perature, great  pain  in  swallowing  the  ropy  saliva,  and  tenderness  of 
the  glands  below  the  jaw.  An  indurated,  then  boggy,  swellin<^ 
which  goes  on  to  fluctuation  forms,  being  most  prominent  at  the 
junction  ot  the  soft  palate  with  the  anterior  pillar  of  the  fauces. 
At  hrst  the  treatment  is  the  same  as  for  acute  tonsilitis.  The  abscess 
usually  develops  on  one  side;  hence  a  swelling  which  does  not 
recede,  but  increases  on  one  side  with  throbbing  pain,  should  be 
punctured  after  painting  with  cocain,  by  a  bistoury  through  the 
junction  of  the  soft  palate  and  faucal  pillar.  A  curved  pointed 
bistoury  IS  guarded  nearly  to  its  tip  by  wrapping  a  strip  of  strapping 
round  ,t,  and  the  cut  is  made  inwards  to  avoid  the  tonsillar  aiSes^ 
The  puncture  may  be  enlarged  by  sinus  forceps.    Pus  may  not 

=rg"f:Z:s.'"  — ^. 

Follicular  tonsilitis  occurs  especially  in  young  adults  who 
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are  anemic  or  live  in  close  rooms  and  use  their  voice  much  such 
as  singers  and  clergymen.  An  overgrowth  of  the  epidermis  limng 
the  follicles  {keratosis)  forms  a  hard  whitish  concretion,  distending 
the  crypt,  and  the  epithelial  cells  are  mixed  with  the  mycehum  of 
a  mould  The  local  treatment  consists  in  scooping  out  the  concre- 
tions with  a  curette  and  wiping  out  the  crypts  with  an  antiseptic. 
Sometimes  the  keratosis  and  mycoderma  form  continuous  patches 
covering  the  tonsils  and  extending  beyond.  These  are  painted 
with  increasing  strengths  of  salicylic  acid,  commencing  with  5  per 

^^"chronic  enlargement  of  the  tonsHs  consists  of  an  hyper- 
trophy of  the  normal  tissue  of  the  tonsil,  and  is  very  common  m 
delicate  children,  in  whom  it  is  frequently  associated  with  adenoid 
growths  in  the  vault  of  the  pharynx,  and  follows  oft-repeated 
attacks  of  acute  tonsilitis.    The  crypts  may  be  deep  and  full  of 


Fig.  372. — Mackenzie's  tonsil  guillotine. 

concretions.    The  symptoms  to  which  it  may  give  rise  are :  a  nasal 
tone  of  voice ;  a  peculiar  vacant  expression,  acquired  by  the  child 
constantly  breathing  with  the  mouth  half  open,  regurgitation  of 
fluids  through  the  nose,  snoring  during  sleep,  distressing  dreams, 
from  the  imperfect  aeration  of  the  blood,  and  recurring  attacks  of 
acute  or  subacute  tonsilitis ;  whilst  deafness,  from  implication  of 
the  Eustachian  tube  and  middle  ear  in  the  chronic  inflammation, 
may  sometimes  be  induced,  and  even  an  alteration  in  the  shape  of 
the  chest,  and  possibly  phthisis.    The  tonsils  appear  irregularly 
enlarged,  often  almost  blocking  up  the  fauces,  but,  unless  inflamed, 
of  a  natural  colour,  or  perhaps  slightly  paler  than  natural.  Treat- 
ment.—In  young  children  attention  to  the  general  health,  exercise 
in  the  fresh  air,  whilst  avoiding  causes  of  recurrent  catarrhal  attacks, 
and  especially  drill  to  enforce  nose-breathing  and  development  of 
the  chest,  may  end  in  a  cure.    Iodine  and  catechu  in  glycerine  or 
perchloride  of  iron  may  be  used  as  a  paint.    In  older  subjects, 
where  the  tonsils  have  become  permanently  enlarged  and  show  deep 
crypts  full  of  debris,  removal  is  indicated.    Generally,  tonsillotomy 
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should  consist  in  removing  the  projecting  part  of  the  tonsils 
by  means  of  a  tonsillotome  or  guillotine,  the  tonsils  being  first 
painted  with  cocain.  In  the  case  of  children  it  is  better  to  employ 
a  general  ancesthetic,  but  this  is  not  absolutely  necessary  unless 
there  are  adenoids  to  be  removed  as  well.  The  guillotine  (Fig.  373) 
can  be  used  by  depressing  the  tongue,  illuminating  the  tonsil  by  a 
head  mirror,  slipping  the  cutting  ring  over  the  tonsil,  pushing  the 
prong  into  the  tonsil  by  means  of  the  thumb  ring,  and  then 
drawing  the  cutting  ring  back  by  the  two  finger  rings.  The  spade 
guillotine  (Fig.  372)  has,  in  Mackenzie's  form,  a  cobvex  cutting 
edge,  in  Morrison's  a  concave  one.  If  a  general  anaesthetic  is  not 
used,  the  nurse  should  hold  the  child  in  her  lap,  keeping  down  its 
arms,  whilst  an  assistant  steadies  and  slightly  retracts  the  head,  at 
the  same  time  making  firm  pressure  inwards  immediately  below  the 
angle  of  the  jaw.  The  child  is  then  induced  to  open  the  mouth  by 
compressing  the  nose,  when  the  guillotine  with  the  spade  drawn 
back  is  slipped  into  the  mouth  and  over  the  projecting  tonsil. 
The  pharyngeal  irritation  causes  the  child  to  open  the  mouth  widely. 


Fis.  373.— Tonsil  guillotine. 

and  so  the  tonsil  bulges  inwards,  the  forefinger  feels  that  the  ring 
is  well  over  the  tonsil,  whilst  keeping  the  tongue  out  of  the  way, 
the  thumb  of  the  hand  holding  the  guillotine  quickly  pushes  the  spade 
home,  and  the  finger  in  the  mouth  hooks  out  the  excised  tonsil.  A 
Uttle  practice  is  required  to  hold  the  guillotine  steady  whilst  push- 
mg  with  the  thumb ;  but  many  prefer  to  do  the  operation  under 
an  ansesthetic,  as  the  above  procedure  frightens  the  child.  Some  use 
an  ecraseur  with  either  a  cold  or  hot  wire.  Others  remove  the 
tonsil  piecemeal  by  means  of  punch  forceps.  The  older  method 
was  to  shell  out  the  whole  tonsil  with  the  finger.  In  adults,  when 
the  tonsil  is  flat  and  undermines  the  pillars  of  the  fauces,  a  general 
anaesthetic  is  given,  the  mucous  membrane  of  the  fauces  snipped 
through  and  the  tonsil  shelled  out  with  the  finger.  The  immediate 
ha)morrhage  is  not  great,  and  usually  stops  quickly  and  spon- 
taneously, especially  if  the  patient  does  not  use  the  voice  or  take 
irritating  food  soon  after.  If  it  threatens  to  continue,  the  patient 
should  he  down,  remain  silent,  and  suck  ice  or  cocain  and  rhatany 
lozenges  It  is  rarely  severe  unless  a  sharp  knife  has  been  used  to 
cut  oft  the  tonsils,  or  when  an  excessive  amount  iias  been  removed, 
or  the  tonsils  have  been  much  inflamed.  In  particular  it  does  not 
follow  shelling  out  of  the  tonsil.    Recurrent  haemorrhage  may  occur 
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et:pecially  in  antemic  adults,  who,  to  avoid  it,  should  be  advised  to 
remain  quiet  and  take  only  liquid  or  soft  food  for  a  day  or  two. 
For  severe  htemorrhage,  a  ligature  should  be  applied  on  the  bleeding 
point  if  possible,  or  the  anterior  and  posterior  pillars  may  be  drawn 
too-ether  by  sutures  over  a  pledget  of  gauze  which  can  be  removed 
the  next  day.    Profuse  hsemorrhage  must  be  controlled  with  the 
finoer   or  by  a  sponge  on  a  holder,  or  by  a  pencil  with  its  end 
wrapped  round  with  lint.    But  neither  procedure,  nor  ligature 
of  the  carotid,  external  or  common,  should  ever  be  necessary. 
When  adenoid  vegetations  are  present,  the  tonsils  and  adenoids  may 
be  removed  at  the  same  time,  or  the  tonsils  may  be  removed  at  a 
previous  operation,  after  which  the  adenoids,  if  not  very  marked 
may  shrink,  but  in  our  experience  this  shrinkage  does  not  usually 
occur  ;  we  therefore  invariably  do  both  operations  at  the  same  sitting, 
with  the  patient  under  the  influence  of  a  general  ansesthetic. 

Ulceration  of  the   fauces,  palate,  and  tonsils  may  be 
septic,  gangrenous,  syphilitic,  tuberculous,  or  malignant. 

Septic  ulceration,  or  ulcerated  sore  throat,  is  generally  the  result 
of  debility,  induced  by  overwork  in  a  close  atmosphere,  and  hence 
is  frequent  in  workers  in  hospital  wards,  where  it  is  known  as 
hospital  sore-throat.  Change  of  air,  a  nourishing  diet,  quinine  and 
port  wine,  with  a  gargle  of  chlorate  of  potash,  will  usually  relieve 
it.  It  may  assume  a  gangrenous  form,  when  extensive  sloughing 
may  ensue,  with  glandular  swellings  in  the  neck,  rigors,  and  other 
constitutional  symptoms  of  blood-poisoning  which  often  prove 
rapidly  fatal.  The  ulcers  must  be  carefully  swabbed  with  pure 
carbolic  acid,  or  with  perchloride  of  mercury  (1  in  500)  until 
the  gangrene  stops.  Stimulants  and  fluid  nourishment  should  be 
frequently  administered,  and  quinine,  perchloride  of  iron,  or 
ammonia  and  bark,  given  internally.  Tracheotomy,  if  the  larynx 
becomes  involved,  may  be  necessary. 

Syphilitic  ulceration  may  be  superficial  or  deep.  The  superfic^ 
ulcers  are  common  in  the  early  stages  of  syphilis,  and  may  be 
accompanied  by  mucous  tubercles.  Deep  ulcers,  due  to  the  breaking 
down  of  gummata,  occur  in  the  latter  stages  as  irregular  excavations 
with  sharply  cut  edges  and  a  sloughy  base,  but  are  unattended  with 
induration.  On  healing  they  are  often  productive  of  much 
contraction  (see  Pharyngeal  Stenosis). 

Tuberculous  ulceration  may  primarily  attack  the  fauces,  but  is 
more  often  secondary  to  tuberculous  aff"ections  of  the  lungs  or  nose. 
It  is  seen  most  often  in  delicate  children,  and  bears  a  general  resem- 
blance to  syphilitic  ulceration,  from  which  it  may  be  distinguished 
by  the  discovery  of  the  tubercle  bacillus  in  the  discharge.  Like 
the  syphilitic,  it  may  lead  to  extensive  destruction  of  the  parts.  It 
should  be  painted  with  lactic  acid,  commencing  with  a  ten  per  cent, 
solution,  or  dusted  with  a  powder  of  iodoform  and  morphine,  or  of 
orthoform. 
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Ifalignant  ulceration  is  due  to  the  breaking  down  of  epithelio- 
matoiis  and  sarcomatous  growths.  It  may  be  known  by  the 
sinuous,  everted,  and  indurated  edges  of  the  ulcer  and  other  signs 
of  mahgnancy. 

Diphtheria  of  the  fauces. — The  fauces  are  by  far  the  com- 
monest site  for  the  inoculation  of  the  diphtheria  organism,  which 
reaches  this  situation  from  a  previous  case  through  the  breath,  by 
spoons  and  other  feeding  utensils,  by  kissing,  and  perhajDs  through 
contaminated  milk  or  water.    The  disease  commences  by  malaise, 
fever,  a  dusky  swelling  of  the  fauces,  and  an  indurated  enlargement 
of  the  glands  below  the  angle  of  the  jaw.    Within  a  day  or  so  of 
the  onset  there  forms  on  the  tonsil  and  adjacent  pillars  of  the 
fauces,  nearly  always  symmetrically,  a  white  membrane  composed 
of  fibrin  with  cells  caught  in  the  meshes.    The  membrane  is  inti- 
mately adherent,  so  that  it  can  be  peeled  off  only  with  difficulty, 
leaving  a  raw  surface.    The  diagnosis  is  confirmed  by  inoculating  a 
culture  tube  from  the  membrane  and  observing  the  development 
of  the  Klebs-Loefiier  bacillus.    Diphtheria  has  especially  to  be 
diagnosed  from  acute  tonsilitis  and  from  follicular  tonsilitis.  In 
acute  tonsilitis  the  temperature  is  generally  high  ;  in  diphtheria  it 
rarely  exceeds  101°F.  to  102°F.    In  tonsilitis  the  tonsils  and  fauces 
are  more  swollen,  redder,  and  covered  with  ropy,  non-adherent 
mucus.    The  organisms  present  are  pyogenic  cocci,  and  the  glands 
below  the  jaw,  if  enlarged,  are  soft;   whereas  in  diphtheria  the 
enlarged  glands  are  hard,  harder  than  tuberculous,  and  as  hard  as 
syphilitic  glands.    Follicular  tonsilitis  attacks  patients  after  puberty, 
consists  in  hard  concretions  in  the  tonsillar  crypts,  and  only  in 
recurrent  attacks  do  the  concretions  bridge  the  interval  between  the 
crypts.    Septic  complications  may  follow. 

A  further  account  of  diphtheria,  as  well  as  the  treatment,  is  given 
under  Laryngeal  Diphtheria,  p.  820. 

Tumours  of  the  tonsil.— Papillomata  are  sometimes  met  with, 
usually  as  pedunculated  warty  growths.  Sarcoma  and  epithelioma 
occasionally  occur  in  the  tonsil.  They  grow  rapidly,  soon  afFeot 
the  lymphatic  glands  in  the  neck,  and  extend  to  surrounding 
parts.  Unless  detected  and  removed  whilst  they  are  quite  small 
and  localised  to  the  tonsil,  they  are  beyond  the  reach  of  surgery. 
Other  tumours  in  this  region  are  rare. 

Sarcoma  occurs  especially  in  women  after  thirty  years  of  a<re, 
and  causes  a  unilateral  enlargement  of  the- tonsil  until  it  may  appear 
ot  the  size  of  a  tangerine  orange  without  ulceration,  and  with  a  soft, 
not  marked,  enlargement  of  the  cervical  glands.  It  is  removed  by 
cutting  through  the  mucous  membrane  with  scissors  or  with  the 
cautery  and  then  shelling  out  the  tumour  with  the  fin-er, 
ha>morrhage  being  checked  by  sponge  pressure.  The  glands  in 
the  neck  may  be  subsequently  excised. 

Epithelioma  especially  occurs  in  men  over  fifty  yeara  of  age.  It 
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forms  an  indurated  ulcer,  rapidly  followed  by  the  appearance  of  hard 
shotty  glands,  below  the  jaw.  In  a  few  cases  it  has  been  found  possible 
to  remove  the  disease  by  excising  the  tonsil.  Generally,  however, 
a  deep  and  dangerous  operation  in  the  neck  is  required,  on  the  lines 
of  that  for  removing  the  base  of  the  tongue,  the  blood-vessels  bemg 
drawn  aside.  If  these  are  found  to  be  implicated,  the  operation 
should  be  stopped.  A  communication  with  the  pharynx  is  left 
after  removal,  through  which  a  tube  may  be  passed  into  the 
oesophagus  and  packed  round  with  iodoform  gauze,  the  patient 
being  subsequently  fed  through  the  tube. 


Fia.  374.— Adenoid  vegetations.  (From  photographs  kindly  lent  by  Dr.  ^Jatt 
Wingvave.)  K.  In  situ.  B.  After  removal.  L  Roof  of  the  nasopharynx.  2.  liase 
of  the  skull.  3.  The  adenoid  vegetations.  4.  The  odontoid  process.  5.  me 
atlas.  6.  The  orifice  of  the  Eustachian  tube.  7.  The  palate.  8.  The  posterior 
wall  of  the  pharynx. 

Adenoid  vegetations  in  the  vault  of  the  pharynx  are  very 
common  in  childhood.  They  are  produced  by  the  hypertrophy  of 
the  adenoid  tissue  which  is  abundant  in  this  situation,  especially  in 
the  posterior  wall  of  the  pharynx,  where  it  forms  a  mass  known  as 
the  pharyngeal  or  Luschka's  tonsil.  They  are  frequently  met  with 
in  connection  with  enlargement  of  the  tonsils,  granular  pharyngitis, 
and  nasal  catarrh,  and  if  neglected  may  set  up  otitis  media  and 
incurable  deafness.  The  chief  symptoms  to  which  they  give  rise 
are  deafness,  obstruction  to  nasal  respiration,  snoring,  a  nasal  or 
"  dead  "  tone  of  voice,  and  a  vacant  expression  of  countenance  from 
the  child  breathing  with  the  mouth  half  open.  To  the  finger 
behind  the  palate  they  feel  soft,  pulpy,  and  velvety,  whilst  in  the 
mirror  they  appear  as  pink  or  reddish,  sessile  or  pedunculated 
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masses  more  or  less  obscuring  the  posterior  nares  (Figs.  362  and 
374).  Prevention. — This  involves  the  proper  -care  of  children, 
especially  the  avoidance  of  cold  and  damp.  The  child  should  be 
induced  to  breathe  through  the  nose,  and  will  be  aided  in  doing  so 
by  a  course  of  exercises  to  improve  the  I'espiratoiy  functions  of 
the  chest,  with  country  or  seaside  air,  good  food,  and  iodide  of  iron 


Fio.  375. — Meyer's  ring  knife. 

to  relieve  anaemia  and  congestion.  The  treatment  consists  in 
removing  them,  which  may  be  done  in  several  ways.  The  softer 
ones  may  be  scraped  away  with  the  nail  of  the  finger  behind  the 
palate  ;  those  about  the  Eustachian  tubes  and  side  of  the  pharynx 
are  best  extirpated  by  Meyer's  ring  knife  (Fig.  375)  introduced 
through  the  nose  ;  and  the  larger  ones,  which  are  situated  on  the 


Fig.  376. 


-Walsham's  modification  of  Loewenberg's  forceps  for  removing 
adenoid  vegetations. 


roof  and  back  of  the  pharynx,  by  Loewenberg's  forceps  (Fig.  376) 
and  Gottstein's  curette  passed  behind  the  palate.  The  pharyngeal 
tonsil  which  is  usually  hypertrophied  in  connection  with  adenoid 
growths  can  be  readily  removed  by  these  forceps  (Fig.  377), 
Nitrous  oxide  gas  with  a  little  ether,  followed  if  necessary  by  some 
chloroform  blown  in,  is  the  safest  anaesthetic  procedure.  Chloroform 


Fig.  377.— Gottstein's  curette. 

used  alone  should  be  given  in  veiy  small  quantities,  and  never  be 
pushed  beyond  the  "pin-point  pupil."  Some  surgeons  recommend  the 
hangmg-head  position,  but  this  interferes  with  the  complete  removal 
o  the  growths.  We  always  have  the  head  on  its  side,  so  that  the 
blood  may  run  into  the  cavity  of  the  cheek,  whence  it  can  be  readily 
sponged  away.  When  scraping  is  carried  to  excess,  severe  primary 
or  secondary  haemorrhage  may  arise.    It  is  often  desirable  to  stretch 

ortretni  n"f   ^'T  ^"^^^  "^'"g      instrument  made 

on  the  lines  of  a  glove-stretcher.    Then  no  after  treatment,  beyond 
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insisting  that  the  child  should  be  trained  to  breathe  through  the  nose, 
is  usually  required,  relapses  being  due  to  the  continuance  of  mouth- 
breathing.  We  never  order  syringing,  as  we  beheve  it  is  one  of 
the  chief  causes  of  the  middle-ear  trouble  or  resuscitation  of  ear 
disease  which  sometimes  occurs  after  the  removal  of  these  growths: 
As  a  precaution  against  cold,  the  patient  should  be  confined  to  his 
bed  or  room  for  a  few  days.  Children  should  always  be  care- 
fully prepared  for  the  operation.  Deaths  occasionally  occur  among 
"  out-patients  "  from  neglect  of  this  precaution. 

DISEASES    OP   THE  PHARYNX. 

Pharyngitis,  or  inflammation  of  the  pharynx,  is  commonly  of 
the  catarrhal  variety  {acute  and  chronic  pharyngitis)  but  it  may 
fall  chiefly  on  the  glands  of  the  pharynx  {follicular  or  granular 
pharyngitis),  or  more  rarely,  may  spread  deeply  and  end  suppura- 
tion (phlegmonous  pharyngitis).      At  times  it  is  attended  with 
deficient  secretion  and  atrophy  of  the  mucous  membrane  {pharyn- 
gitis sicca),  and  occasionally  assumes  an  erysipelatous  character, 
and  is  then  generally  associated  with  erysipelas  of  the  face.  Here 
a  few  words  only  can  be  said  on  the  phlegmonous  form,  which, 
perhaps,  more  commonly  comes  under  the  care  of  the  general 
surgeon      It  is  usually  the  result  of  a  streptococcal  or  mixed 
infection,  and   sometimes  follows  an  injury.     The  phaiynx  is 
intensely  red  and  swollen,  the  neck  often  brawny  and  cedematous 
{Ludwig's  angina),  swallowing  is  difficult  or  impossible,  respiration 
is  laboured,  and  death  may  occur  in  a  few  days  from  sudden  spasm 
of  the  glottis,  cardiac  failure,  or  later  from  septicaemia  and  exhaus- 
tion.   The  treatment  consists  in  inhalations  of  steam  impregnated 
with  carbolic  acid ;  free  incisions  if  pus  forms  in  accessible  situa- 
tions ;  the  administration  of  fluid  nourishment  and  stimulants,  in 
the  form  of  enemata  if  the  patient  is  unable  to  swallow ;  and  the 
performance  of  instant  tracheotomy  if  cedematous  laryngitis  super- 
venes.   If  streptococci  are  found  in  bacterial  examination,  the 
injection  of  the  anti-streptococcus  semm  may  be  expected  to  do 

Ulceration  generally  occurs  in  connection  with  like  ulceration 
of  the  palate,  fauces,  and  tonsils.  (See  Tonsils.)  Here  it  need  only 
be  said  that  the  healing  of  the  ulcers,  especially  those  of  the  tertiary 
syphilitic  variety,  is  sometimes  productive  of  great  deformity. 
Thus,  1,  the  soft  palate  may  become  glued  to  the  back  of  the 
pharynx  ;  or  2,  to  the  base  of  the  tongue ;  and  3,  the  lower  part  of 
the  pharynx  may  be  narrowed  just  above  the  entrance  to  the 
larynx,  rendering  deglutition  difficult,  and  subjecting  the  patient  to 
the  risk  of  suff-ocation  from  the  lodgment  of  food  at  the  constricted 
part,  yreatoie^e.— Adhesions  between  the  palate  and  back  of  the 
pharynx  should  be  carefully  divided  and  re-adhesion  prevented  by 
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keeping  the  soft  palate  drawn  forwards  for  several  days  by  raeans 
of  sutures  passed  through  the  mucoperiosteum  of  the  hard  palate  or 
round  the  teeth.  When  contraction  or  stenosis  of  the  lower  pharynx 
has  occurred,  the  cicatricial  bands  should  be  divided  in  a  backward 
direction  with  a  guarded  knife  or  urethrotome  and  recontraction 
prevented  by  the  daily  passage  of  a  bougie.  If  the  introduction  of 
instruments  causes  much  spasm,  tracheotomy  should  be  previously 
performed.  ^ 

Betropharyngeal  abscess  (Fig.  378)  is  a  collection  of  pus  in  the 


i^Tdufjolistro^tf  ^'^-P^^-^^-,  -  .—any  chronic, 
rarely  of  tL  mastoid      1        Tf  r'^'^'"^  ^or^ 

impaction  of  a^oliA  bl  o'%'"'"7'  ?  --ds  or  the 

nois  pharyngitis  T  «n^'  ^^^^^^^^  followed  by  phlegmo- 
there  I  tCn  often  !  TT  cause; 

latterinstance  t  spob  Ci.:  t^'^  ^" 

vertebral  lymphatic  Jhnds     T  vf  ^''^'^""^  Pr^" 

J'   p         glands.    It  may  burst  into  the  pharynx,  or  at 
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u     -A       the  neck  •  or  even  make  its  way  into  the  mediaBtinum 
the  side  of  the  n^ck  ,  or  ey  ^^^^^  obstructed 

^„toms.-Pam.  ^^^^^^^^^^P^^        a  fluctuating  swelling  at 

t^'f  tTf  the  tZ  t Td  loreCLs  swelling  about  the  angle  of 
the  back  of  the  tnroat,  a^i^  commonly  some 

the  iaw^.  I^X^^^^  upon 'disease 

febrile  disturbance,    ^'^^f  "^f^*"     '  ^^^rough  the  side  of  the 

of  the  spine  the  abscess  should  ^^^^^^^     ^.^her  tuberculous 

rieck  behind  the  ^^^^^^^^Xx^^^^^^^^     niust  be  made  in  the 

collections.-    When  acute  a  careful  ^l^er  method 

^Wch  have  protruded  '"t"  .  \\P^'X%i,,  „,eat  enlargement 
pheu-jnx  whilst  st,ll  qmte  ^^^'j  ^X^d  gland's  in  the  neek  call 
of  the  glands  m  the  neck.    Hence  ™Laige  g 

:r  thitsete'  rr*::'  ItM  stm  h,nite5 
exceptionally  that  ,        ^.thods  for  pharyngotemy 

C  ht~:ut,  :.tension  of  the  op^^on  for  ren.o,a. 

of  the  base  of  the  tongue,  tonsil,  or  larynx  underUken. 

DISEASES  OF  THE  LARYNX. 

.     X-  ifirvnx  For  the  diagnosis 

r^Et  trtr:Tthf drsefoftt  laryn.  the  laryngo- 

into  the  back  of  the  patient's  '^^/^^nT  g  for- 

towel  or  square  of  Japanese  paper  with   ^«^f  ^^^^  J,^ly 

ward,  and  press       ^'^'^^K'^''''''^  The  back  of  the 

but  gently  against  the  uvula  ^{^fj^^^^,,  ,,  smeared  with 
n^irror  must  be  warmed  to  b|ood-hea       ^^^^^^^^^  . 

soap  and  g^^^^  f  ^^tl^h7;Sient  to  piLiounce  the  sounds  ah, 
larynx  is  obtained.    Ask  the  patient  w  ^ 

./and  the  vocal  cords  will  come  mto  ^^^.^^^  l^,.,,, 

r7od-         thf  ":;ft  .  ^the  nron*  Should  ^e 
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itself,  it  also  should  be  swabbed  with  cocain,  with  or  without  the 
addition  of  adrenalin  or  eucain,  by  the  laryngeal  brush. 

Laryngitis,  or  inflammation  of  the  larynx,  may  be  conveniently 
divided  into— 1,  acute  catarrhal ;  2,  chronic  catarrhal ;  3,  cedema- 
tous ;  and  4,  membranous  laryngitis. 

Acute  catarrhal  laryngitis  may  be  due  to  sudden  exposure  to  cold 
or  damp,  violent  exertion  of  the  voice,  or  inhalation  of  noxious  vapours 
or  impure  air ;  or  the  inflammation  may  spread  to  the  larynx  from 
the  pharynx;  or  occur  in  the. course  of  other  diseases,  as  the 
eruptive  fevers.    Symptoms.— Soreness  of  the  throat,  hoarseness  or 
even  aphonia,  laryngeal  cough,  and  tenderness  on  pressure  over  the 
thyroid  cartilage,  accompanied  by  febrile  symptoms.     On  laryn- 
goscopic  examination  the  parts  are  seen  red  and  swollen,  and  the 
cords  do  not  come  together  properly.    The  treatment  consists  in 
conhnmg  the  patient  to  a  room  at  a  constant  temperature,  rendering 
the  atmosphere  moist  by  the  steam  kettle,  in  inhaling  soothing 
vapours,  and  abstaming  from  using  the  voice;  whilst  if  the  attack 
is  .  very  acute,  leeches  or  cold  in  the  earlier  stages  may  be  applied 
over  the  thyroid  cartilage.    Salicylate  of  soda  may  generally  be 
given,  also  a  little  tincture  of  aconite  in  painful  cases 

Chronic  laryngitis  may  be  due  to  exposure  to  wet  and  cold  over- 
exertion of  the  voice,  excessive  smoking,  inhalations  of  dust  or 
noxious  vapours,  syphilis,  tubercle,  and  malignant  disease  The 
mucous  membrane  appears  thickened  and  indurated  and  covered 
with  a  muco-purulent  discharge,  whilst  the  glottis  is  narrowed  in 
consequence  of  the  thickening  of  the  mucous  membrane.  T^e 

^To^t^^:^^f'  "^tt'"''  '''^ ^^^-^^^^^  --ta. 

narrowing  of  the  glottis.    A  variety  of   chronic  laryngitis  in 

icular  or  granular  laryngitis,  or  clergyman's  sore  throat   and  is 
frequently  associated   with  a  similar  condition  nf  fh7 
Treatment—The  apDlication  w,>W^!  K     .T""  °/  pharynx. 
„i   -1      •  d-ppncation  with  the  brush  of  a  solution  of  nitrate 

of  8.1ver  increased  in  strength  from  2  per  cent,  up  to   0  pe,  cent 
preceded  or  not  by  eoeain,  absolute  vL  of  the  voice  Iwence  a'; 

t  ^rih:™'''""  °'  ^"  -tation  ■::d  a'p'ptpr  a 

a„"mi^  ""^  VPhm.  tuberculosis, 

the  laryn"    spe  il  Iv  tha  ""^  ^^'bmucons  tissue  of 

(Fig.  379)    Tt  he  „d^  '"■^"^''"''-'I'iglottidean  folds 

condition  I,-  r  i*\\'T™rhZ^H:,g7ar 'rii'tf 

occurence  after  scalds  or  b„r„s%f  the  IZtJisVliZZ 

52—2 
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the  course  of  such  d-^XV^SCXx^  ^yP^ilitic  ulceration 
smallpox;  or  be  ^-^r-^}^^.^^^^^^^  the  cartilage,  ffidema 

of  the  larynx,  P^^'i^^^ndntis  or  necros  ^^^^^  termination 

of  the  larynx  of  a  passive  character  s  also  a  j  ^^^^ 
of  Bright's  disease.  The  syrr^pto.^s  in  th  acuter  _^ 
urgent!  the  dyspnea  is  extreme^^and  -t  l^^^ttrLel^o^e^rt 
spasm  and  ^-th.    Even^^en  th^^ 

may  ^^^J'"? '^f^^J'Z  Zo^^^^^  and  swallowing  may  be  painful 
Sd  liSt-l.;^^^^^^^^  —  — 


■PTG  380  —Membranous  laryngitis.  (St. 
Fia.  379.-(Edeinatous  laryngitis  Bartholomew's  Hospital  Museum.) 

(St.  Bartholomew's  Hospital 
Museum.) 

anddeath.  The«..mustbeenerget^;  anem^^^^^^^^^^^ 

at  the  onset,  and  leeches,  ice  or,  if  P^'^  ^I'^^f '  ^/^^^^^^^^^ 

over  the  thyroid  cartilage     These  mean       -f'^f^^/^^^^^         5  at 

must  be  scarified  by  the  laryngeal  lancet  thec^dema 

hand,  passed  through  the  glottis,  and  '•f'^^^^'Z^Z  leviorrned. 

subsides;  otherwise  laryngotomy  or  tracheotomy  m^^^^  V laryngeal 

Diphtheria  of  the  larynx,  --^^^^^^^S  a 'd  it 
cr<Mp,  is  an  infectious  disease  especially  of  childhood  ai  ^^^^ 
may  begin  in  the  larynx,  usually  spreads  .o  f  J^om  Lmbrane, 
pharynx.  It  is  characterised  by  the  formation  of  ^^J^l^^  '^^'  r^^^^ 
tul  may  extend  into  the  t-hea  and  bronchi  P^^38^^^^^^^^^^^ 

membrane,  which  may  be  hard  -^'"f  \r  i  Wuced  by  the 
and  of  a  yellowish  or  greyish-white  -f^^\'\^:Z^^  of  the 
coagulation   of  fibrinous  material  exuded  on  the  surface 
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mucous  membrane.    It  consists  of  a  delicate  network  of  fibres 
enclosing  leucocytes,  cast-ofF  epithelium,  and  granular  debris  in 
its  meshes.    The  Klebs-LoelBer  bacillus  is  found  in  the  membrane. 
On  its  separation  the  mucous  membrane  beneath  is  generally,  though 
not  invariably,  found  to  be  denuded  of  epithelium,  congested  and 
inflamed ;  but  the  mucosa  is  not  usually  involved  as  is  the  case  in 
diphtheritic  inflammation  of  the  fauces  and  pharynx.    This  differ- 
ence would  appear  to  depend  on  the  site  of  the  inflammation  and 
intensity  of  the  process.    The  symptoms,  when  the  disease  begins  in 
the  fauces,  generally  come  on  very  gradually ;  and  at  first  cannot  be 
distinguished  from  an  ordinary  catarrh.    Soon,  however,  and  often 
first  during  the  night,  the  cough  acquires  a  ringing  or  brassy  character, 
and  soon  afterwards,  if  not  simultaneously,  the  inspiration  becomes 
stridulous,  and  later  the  voice  hoarse,  cracked,  and  whispering,  or  in 
young  children,  totally  suppressed.    Dyspnoea  is  now  marked  j  the 
soft  parts  of  the  chest- walls  recede  during  inspiration  ;  the  inspira- 
tion is  heaving ;  expiration  as  well  as  inspiration  may  also  become 
impeded,  and  the  child,  if  not  relieved,  rapidly  becomes  cyanosed  and 
dies.    The  diagnosis  is  made  by  examining  the  fauces  (see  p.  813). 
Great  care  must  be  taken  against  infection  both  by  the  practitioner 
and  nurse.    Material  may  be  coughed  into  the  face  or  eyes,  or  be 
carried  to  the  mouth  with  the  hands.    In  examining  the  child 
a  glass  or  talc  shield  may  be  fixed  on  the  tongue  depressor  or  a  mask 
of  hnt  put  over  the  face.    A  bowl  of  antiseptic  lotion  is  required  in 
which  to  dip  the  hands.    Treatment.— Tfi^hthevia.  antitoxin  is  at 
once  given,  and  this  treatment  has  greatly  reduced  the  mortality 
and  rendered  surgical  measures  only  necessary  in  neglected  cases, 
ihe  dose  must  be  sufficiently  large  and  should  be  regulated  more 
by  the  severity  of  the  symptoms  than  by  the  age  of  the  patient, 
it  must  be  calculated  by  immunising  units  and  not  by  volume 
ever  less  than  a  thousand  such  units  should  be  administered  in 
a  single  dose,  and  this  should  be  repeated  every  two,  three,  or  four 
hours  till  all  danger  is  over.  j       ,         ,  ui 

Therecumbent  posture  should  be  insisted  on  for  some  weeks,  as  there 
IS  grave  danger,  if  the  patient  attempts  to  sit  up,  of  sudden  and  fatal 
cardiac  syncope.  Should  the  larynx  become  obstructed,  tracheotomy 
or  under  favourable  circumstances  intubation  (see  pp.  826  832^ 
roust  be  performed  The  chief  indications  for  this  operation  are- 
1,  retrocession  of  the  soft  parts  of  the  chest  walls;  2,  suppression 
of  the  voice ;  and  especially  3,  impeded  expiration. 

excentbml  V  '^"^^  \^^^^^g<^^\  phthisis,  may 

second;  [/rr  T  TT'^  ^^^-^"g^  generally 

foZtfon    5      r  ^  '""S-  characterised  by  the 

toimation   of  miliary  tubercles   under   the    mucous  membrane 

;ir  :s^r;"^  ^^-^i    ^-^-"^  rirn  ^^t s 

tS     he  mti  l-^'ngitis,   but  in  addition  to 

tuese,  the  patient  usually  presents  signs  of  pulmonary  phthisis. 
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On   examination   the   mucous   membrane  looks  pale    and  the 
.rvteno  epigtottidean  folds  swollen  and  often  of  a  pynform  shape; 
Lter  uStion  will  be  discovered,  and  may  be  followed  by  carxes 
ind  necrosi,  of  the  laryngeal  cartilages  ^J^^^^f^^^^^^^^^^^ 
the   glottis.      Treatment.— The   best   treatment   for  tuberculous 
arynStis   s  a  prolonged  stay  at  a  suitable  sanatormn.  combmed 
w  th  the  maintenance  of  silence  for  months  untd  healmg  has  bec^ome 
definite     Perhaps  the  most  efficient  mternal  remedy  is  guaiacol 
n  capsules  three  times  a  day).     Lactic  acid  (  0  per  cent 
to  70  per  cent.)  may  be  applied  to  the  ulcerated  surface,  or  af  er 
first  curetting  (f  ulceration  has  not  as  yet  occurred.  Occasional^ 
the  infiltrated  tissue  may  be  removed  by  punch  forceps  The 
insufflation  of  morphia  or  orthoform  and.  pamtmg  the  part  with 


ViGt.  381. — Papilloma  of  larynx. 
(St.  Bartholomew's  Hospital 
Museum.) 


Fig.  382.— Sarcoma  of  larynx. 
(St.  Bartholomew's  Hospital 
Museum.) 


cocain  before  taking  food  may  be  tried  to  rdieve  c^^^^ 
the  difficulty  and  pain  in  swallowing.    Should  s^aWowing  become 
impossible,  the  patient  should  be  fed  with  the  ^^^P^^f 
suck  thro;gh  a  tube  whilst  lying  face  downwards.  Tracheotomy 
aiFords  very  little  relief,  and  is  only  to  be  performed  if  suffocation 
threatens.    On  Ihobemdin,  see  p.  95.  <,,,„hilis 
Syphilis  of  the  larynx.— In  the  secondary  stages  of  syphilis, 
catarrhal  inflammation,  superficial  ulceration,  and 
may  occur  ;  whilst  in  the  tertiary  stages  characteristic  ^^Icei^  due 
to  breaking  down  of  gummata  are  not  very  uncommon,  ieitmy 
ulceration  may  extend  to  the  perichondrium,  or  a  S^^^-^^^^^  ^^^^ 
beneath  that  membrane,  and  in  either  case  lead  to  necrosis  oi  canes 
of  the  cartilages.    On  the  healing  of  the  ulcers  contractions  and 
adhesions  producing  stenosis  of  the  larynx  may  J^Zd 
syphilitic  treatment,  appropriate  to  the  stage,  should  be  employed. 
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Scarification  or  tracheotomy  is  called  for  in  tertiary  affections  should 
oedema  of  the  glottis  supervene.  In  stenosis  an  attempt  may  be 
made  to  dilate  the  contracted  glottis  by  means  of  O'Dwyer's  tubes 
or  the  strictm-e  may  be  divided  with  a  guarded  knife  or  with  the 
galvano-cautery,  or  the  thickened  masses,  including  the  vocal  cord, 
excised  on  one  side  (see  Thyrotomy).  If  this  latter  is  not  done  in 
time  the  patient  is  reduced  to  wearing  permanently  a  tracheotomy 
tube. 

New  growths  both  innocent  and  malignant  occur  in  the  larynx. 
Of  the  former  the  papillomata  and  fibromata  are  the  most  common 
of  the  latter  the  epitheliomata.  The  papillomata  occur  as  warty  or 
pedunculated  excrescences,  or  as  soft,  flocculent,  villous-like  bodies, 
and  generally  grow  from  the  vocal  cords  and  front  of  the  larynx 
(Fig.  381).    They  may  be  single  or  multiple.    The  fibromata  are 


Fig.  383.— Squamous-celled  carcinoma  or  epithe- 
lioma of  a  vocal  cord.  (From  a  drawing  kindly 
lent  by  Mr.  de  Santi.)  S      "  y 

less  common,  and  occur  as  small,  smooth,  solitary,  spherical,  pedun- 
culated, or  sessile  growths,  springing  from  the  vocal  cords,  aM  are 
often  vascular  fibroangiomata.  The  epitheliomata  usually  arise  in 
the  mucous  membrane  covering  the  ventricular  bands  or  cords  A 
mrcoma^o^j  tumour  growing  from  the  right  aryepiglottic  fold  is 
shown  m  the  accompanying  illustration  (Fig.  382) 

aphouTanr/""'^- ''''''   '^"^^'''^'^  or 
vocal  cord  the  symptoms  are  early  and  marked.    In  other  situa 
tions  zt  may  reach  a  considerable  sie  before  coming  under  notice 

swelling  alonir  with  thp  f        ,  -v      ^'^'^^^^^s^^^-'bed  nature  of  the 

bonig  ylwth    t  n^''^      ''''  '''''  ''''''  1^-"*^  to  a 

guish  af  h,L,  f,n  '^'^y.'^^S^'  maybe  difficult  to  distin- 
g  mnocent  from  a  malignant  tumour,  but  if  a  small  piece 
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can  be  removed,  a  microscopical  examination  will  usually  clear  up 

^rrrlii^.— Innocent  growths  should  be  removed  if  possible  by 
the  intra-laryngeal  method.    This  may  be  done  by  avulsion  with  the 
laryngeal  forceps,  or  by  excision  with  the  cutting  forceps,  or  with  the 
cold  wire  or  galvano-cautery  snare,  local  anaesthesia  being  induced. 
The  multiple  papillomata  which  sometimes  occur  m  children  as 
the  result  of  laryngeal  irritation  may  be  removed  by  combinmg 
the  administration  of  a  httle  chloroform  with  the  application  of 
cocain,  the  child  being  held  in  the  position  seen  in  Iig.  389. 
If  they  recur  tracheotomy  should  be  done,  and  after  six  months 
the  growths  will  generally  be  found  to  have  disappeared.  When 
the  growth  is  of  very  large  size,  or  broad-based,  or  situated  below 
the  cords,  or  in  other  parts  where  it  cannot  be  removed  by  this 
method    laryngo-tracheotomy   or    thyrotomy   may   have   to  be 

"^^'Mlugnant  disease  of  the  larynx— Thm  is  nearly  always  epithe- 
lioma.   Sarcoma  is  quite  rare.    Typical  epithelioma  originates  on  a 
vocal  cord  (Fig.  383),  or  close  by  on  the  ventricular  band   or  in 
the  ventricle,  the  so  called  intrinsic  carcinoma.     When  it  com- 
mences elsewhere,  in  the  arytenoid  fold  at  the  base  of  the  epiglottis 
or  at  the  junction  of  the  larynx  and  oesophagus,  extrinsic  carcinoma, 
it  is  more  difficult  to  recognise  early,  and  more  unfavourable 
for  treatment  owing  to  early  and  deep  infiltration  and  glandular 
infection.    It  is  a  disease  of  old  men,  although  there  are  a  few 
rapid  cases  in  men  of  forty  or  younger.    Women  are  very  seldom 
attacked.    The  disease  is  not  specially  prevalent  m  those  who  use 
their  voice  much,  nor  does  it  particularly  follow  chronic  inflammation, 
although  there  may  be  such  a  relationship.     The  first  s„tom 
is  hoarseness,  quite  slight,  yet  persisting  and  i^cimsing.  Ihe 
future  of  the  patient  entirely  depends  upon  this,  that  slight  hoaise- 
ness  in  a  man  past  middle  life  is  recognised  by  the  practitioner  as 
possibly  due  to  cancer,  and  the  larynx  thereupon  examined.  An 
epithelioma  growing  on  a  vocal  cord  appears  as  a  warty  elevation, 
or  a  papillomatous  mass,  whilst  the  cord  itself  has  lost  much  of  its 
mobility  owing  to  commencing  infiltration,  or  there  may  be  an 
irregular  ulceration  partly  destroying  the  cord,  which  then  no  longer 
moves.    At  this  stage  there  is  no  enlargement  of  glands  nor  other 
symptoms.    The  diagnosis  may  be  in  doubtful  cases  confirmed  _by 
punching  off  a  piece  for  microscopical  examination,  but  a  negative 
report  should  not  outweigh  clinical  observation.    Thyrotomy  shoiiid 
be  done  forthwith,  and  the  growth  freely  excised.  A  cure  of  intrinsic 
carcinoma  may  be  then  anticipated  with  confidence.  Intra-laryngeal 
operations  are  not  to  be  adopted.  ,    ,  ^      i      4.1,  n 

The  lymphatic  glands  are  infiltrated  relatively  late  when  the 
growth  originates  from  the  cord,  earlier  when  situated  m  other 
parts  of  the  larynx.    The  glands  which  first  enlarge  are  those  of 
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the  deep  cervical  chain  at  and  below  the  level  of  the  larynx,  the 
enlargement  extending  especially  downwards.  Partial  or  'com- 
plete excision  of  the  larynx  with  complete  removal  of  the  aflPected 
glands  is  required  for  extrinsic  carcinoma  and  may  prolong  life  or 
even  cure  the  patient. 

The  case  becomes  hopeless  when  the  glands  are  fixed,  or  involved 
on  both  sides ;  pain,  cough,  dyspnoea,  dysphagia,  and  wasting  set  in ; 
and  the  patient  succumbs  to  septic  pneumonia.  Tracheotomy  may 
delay  suffocation  for  a  little  time,  but  the  operation  affords  no 
general  relief. 
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Under  this  head  are  included  tracheotomy,  laryngotomy,  laryngo- 
tracheotomy,  thyrotomy,  subhyoid  pharyngotomy,  and  intubation  and 
extirpation  of  the  larynx.    A.  Tracheotomy,  laryngotomy,  and  laryngo- 
tracheotomy  may  be  required,   1,  for  establishing  a  permanent 
opening  below  an  obstruction  of  the  larynx ;  2,  as  a  temporary 
expedient  until  such  an  obstruction  can  be  removed;  3,  for  the 
extraction  of  a  foreign  body  or  growth ;  and  4,  to  prevent  blood 
entering  the  trachea  during  operations  about  the  mouth,  jaws,  tongue 
and  pharynx.    B.  Thyrotomy  and  subhyoid  pharyngotomy  may  be 
necessary  for  the  removal  of  a  foreign  body  when  such  cannot  be 
extracted  by  the  intra-laryngeal  method  ;  thyrotomy  for  intrinsic 
carcinoma.    C  Complete  or  partial  extirpation  of  the  larynx  may 
liave  to  be  undertaken  for  extrinsic  carcinoma. 

Surgical  am tomy.— Beginning  at  the  chin  is  the  raphe  between 
the  mylohyoid  muscles,  next  the  hyoid  bone,  and  then  the  thyro- 
hyoid membrane  through  which  an  incision  is  made  in  the  operation 
of  subhyoid  pharyngotomy  (Figs.  384,  a,  and  387,  a).    Below  this  is 
he  pomum  Adami,  with  the  notch  in  the  thyroid  cartilage  which, 

tl  fft  rr^r^'V-n''^^;'''  '"P^""^^^  canhardly^efehin 
the  tLrnt       S    •  ■^']  "^'^'^"^  middle  liiie  through 

It  i;  situntJ           r.?'  "-i^^id  can  be  felt, 

an  exc  HentlT"  '  ''""'^  ^^^^^^^^  ^^^'tebra  and  is 

ever  fat  the  -h"  ^^""^^       distinguished,  how- 

IZZr^ilZl    ^^'^T"/'  ^'^^-^^'^  cartilage  is  the 

onlv  h.  r    r             ""^'"^^  superficial,  being  covered 

formed  (Fi^^s   384%^  ^^Zl     tu'^"'-  '"^7'  ^"'Woto^.y  is  per- 

threeri4yt^fta:La,!:^;h:::ti:carCei: 

covered  bv  tho  ^      a  -T'^'    ^^''^        ^^''^^'^ea  is  merely 
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situation  that  tracheotomy  is  best  performed  (Figs.  384,  d  and 
?87    c)     When  the  incision  is  extended  upwards  through  the 
cricoid  as  well  as  through  the  upper  rings  of  the  trachea,  it  is 
^^laryngo-tracheotoray.    After  the  isthmus  o  the  thyroid  ^and 
which,  in  adults,  is  usually  about  half  an  mch  (1  cm.)  -ide,  follow 
7our  ;r  five  rings  of  the  trachea,  and  then  the  upper  border  of 
the  sternum.    Below  the  isthmus  the  trachea  recedes  from  the 
surface,  and  in  addition  to  the  skin  and  superficial  and  deep  fascia 
is^overed  by  the  sterno-thyroids  as  well  as  the  sterno-hyoids,  and  by 
two  layers  of  deep  fascia  between  which  is  the  large  inferior  thyroid 
pTexusTve  ns.  ^Superficial  to  the  muscles,  the  anastomotic  branch 


Fxo.  384.-Situation  of  incisions  for  ope-tions  in  midclle^^^^^^^^^^^^^^ 

f  tST^  l^^.   '^^-^  £:Sive^.tuation  of  t.e 
incisions,  not  tlieir  correct  length. 

between  the  anterior  jugular  veins  also  crosses  the  trachea  On  the 
trachea  itself  are  several  small  branches  from  the  inferior  thyioid 
arteries,  and  sometimes  the  thyroidea  ima,  an  abnormal  b  anch 
coming  off  from  the  aorta;  whilst,  rarely,  the  mnominate  vein  may 
be  higher  than  usual,  and  cross  the  trachea  above  the  level  of  the 
sternum.  On  either  side  of  the  trachea,  low  m  the 
carotid  arteries.  Exceptionally  tracheotomy  has  to  be  done  beloNN 
the  isthmus  (Figs.  384,  e,  and  387,  d) ;  but  a  ^-^v'^^v  f  ^^^^^ 
anatomical  relations  makes  it  evident  how  much  greater  is  the  risk 

and  difficulty  then  attending  it.  ,  „  ,.„1p  hP 

Tracheotomy  above  the  thyroid  isthmus  should,  as  a  lule,  be 
chosen,  as  here  the  operation  can  be  performed  with  greater  ease  and 
less  risk.    Moreover,  there  is  less  danger  of  suppuration  extendmg 
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between  the  layers  of  the  cervical  fascia  which  are  necessarily  opened 
if  the  low  operation  is  done.    In  favour  of  the  low  operation,  on  the 
other  hand,  is  the  fact  that  the  opening  is  further  from  the  disease 
when  the  larynx  is  aflfected,  and  nearer  to  the  bronchi  when  a  foreign 
body  has  to  be  extracted.    The  isthmus  can  be  drawn  downwards 
quite  easily  with  blunt  hooks,  or,  if  necessary,  may  be  divided  in  the 
middle  line  with  perfect  safety  and  practically  no  htemorrhage.  The 
low  operation  may  be  required  for  malig- 
nant disease  of  the  larynx,   thyroid  or 
cervical  lymphatic  glands,  in  order  to  open 
the  trachea  well  below  the  disease.'  The 
safest  plan  is  then  to  take  the  larynx  as 
the  guide  and  follow  the  trachea  down- 
wards. 

Tracheotomy  may  be  done  either  with 
or  without  an  antesthetic.  Chloroform 
should,  as  a  rule,  be  given  to  children, 
as  otherwise  their  struggles  are  apt  to 
embarrass  the  operator.  In  adults,  a  little 
gas  is  all  that  is  necessary,  after 
the  skin  incision  has  been  made  hardly 
any  pain  is  felt ;  ether  is  liable  to  increase  the  dyspnoea,  and 

tlntri""^  ^''''''r''  ^"^''^^'^  ""-^^^  only  the  respira- 
taon,  but  also  the  heart.  If  preferred  for  adults,  cocain  or  eucain 
may  be  injected.  A  small  pillow  having  been  placed  beneath  the 
anrl  .r;'^  iT  P^'^-^^^^^t,  and  the  head  held  exactly  straight 
and  as  extended  as  is  practicable,  make  an  incision  from  the  cricoid 
cartilage,  exactly  m  the  middle  line,  for  an  inch  and  a  half  to  two  inches 


Fig.  385.— Parker's  tracheo- 
tomy tube. 


Fio.  386.— Tracheotomy  dilators. 

superficial  fascia                  ?'    \  ,     '          ^'^'^'^  '-^"'^ 

hyoid  mlTos  conthnie  vT^'    ""^  ''''''''"^  «terno- 

ing  aside  ^d^Z^irT  ^^^'^f^Hy  l^ook- 

will  now  be  sZ  in  Z  Z"^'"  ^^^'''^''^  ^'^^--^ 
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drawing  downwards  of  the  isthmus  is  greatly  facilitated  by  dividing 
transvelely  on  the  cricoid  the  layer  of  fascia  which  extends  from 
the  cricoid  cartilage  to  the  isthmus.  By  domg  .t^-,  moreover  the 
wounding  of  the  veins  between  the  layers  of  fascia  will  be  avoided. 
The  first  two  or  three  rings  of  the  trachea  havmg  now  been  fully 
exposed,  and  all  arterial  haemorrhage  arrested  by  ligature  or  pressur^ 
forceps,  thrust  the  sharp  hook  into  the  trachea  immediately  below 
the  cricoid  cartilage,  and,  steadying  th^^ -^7- divide  the  first 
two  or  three  rings  by  thrusting  in  the  kmfe  with  the  back  of  the 
blade  directed  downwards  and  by  cutting  towards  the  cricoid. 
Venous  haemorrhage,  except  from  a  large  vein,  .-^^'f  ^^  l'^'' 
should  be  tied  or  clamped,  need  not  delay  the  opening  of  the  trachea, 


Pia.  387.-Laryngeal  incisions  ^ejlian  subhyo^^^^^^^^^ 

tho  lateral  incisions  in  laryngectomy, 
as  it  depends  on  engorgement  of  the  right  side  of  the  heart,  and  will 
d  sappea'r  after  two'or 'three  inspirations  th-S'^  the  U^c^eal^ 
Or  the  head  may  be  lowered  at  this  point,  and  then  no  Wo«d  «an  run 
down  the  trachea.     The  wound  in  the  trachea  being  held  ope^^  by 
the  tracheal  dilators  (Fig.  386),  pass  the  tube  into  the  trachea  ^  ^^^^^^^ 
using  Parker's  cannula,  having  assured  yourself  that  the  ^^^'^^^J'^^ 
can  be  easily  withdrawn  and  reinserted,  pass  boch  tubes  ogethei 
s  leeting  the  size  corresponding  to  the  patient.   Secure  be  tuW^^^ 
by  tapes  which  are  tied  behind  the  neck.    When  the  opei^^^^^^^^^^^ 
performed  for  diphtheria,  the  tube  should  not  a.  a 
at  once,  but  the'  wound  held  open  by  the  dilators,  aiid  any  mem 
brane  removed  by  forceps  aided  by  a  feather-  passed  ^f^J^VZ 
the  trachea  and  up  into  the  larynx,  or  if  this  does  not  loosen  .^^^^^ 
a  Parker's  suction-tube,  but  never  by  the  mouth.    The  bnalve 
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cannula  is  apt,  on  account  of  its  shape,  to  produce  ulceration  of 
the  anterior  wall  of  the  trachea,  on  which  from  its  curve  it  must 
necessarily  impinge ;  it  has  even  been  known  to  perforate  the  wall 
and  to  enter  the  innominate  artery.  This  can  be  prevented  by  the 
improved  shape  of  the  cannula  invented  by  Mr.  R.  W.  Parker  (Fig. 
385).  Should  the  breathing  cease  during  the  operation  the  trachea 
should  be  quickly  opened,  the  obstructing  membranes  removed,  and 
artificial  respiration,  commencing  by  .expression  persevered  in  for 
some  time. 

Bangers  and  difficulties  of  the  operation. — Where  the  operation 
can  be  done  deliberately,  and  on  a  patient  with  a  thin  neck,  it  is 
attended  with  no  great  difficulty ;  but  where,  as  is  frequently  the 
case,  it  has  to  be  undertaken  on  an  emergency,  possibly  with 
insufficient  light  and  with  no  skilled  assistant  at  hand,  or  on  a 
young  child  or  infant  with  a  fat  neck,  and  has  to  be  completed 
rapidly  to  prevent  death  from  suffocation,  it  is  perhaps  one  of  the 
most  trying  that  the  surgeon  is  called  upon  to  perform.  The 
dangers  into  which  the  inexperienced  and  unwary  may  then  fall  are 
the  following  : — 

1.  The  hyoid  hone  or  the  thyroid  cartilage  may  be  mistaken  for 
the  cricoid  cartilage,  and  the  incision  made  through  the  thyro-hyoid 
membrane  or  into  the  thyroid  cartilage.  This  mistake  could  hardly 
occur  except  m  a  fat-necked  child,  and  then  only  through  careless- 
ness m  not  determining  the  position  of  the  cricoid  cartilage  before 
beginning  the  operation. 

2.  The  interval  between  the  sterno-hyoid  muscle  may  be  missed 
and  the  dissection  carried  to  one  or  other  side  of  the  trachea. 

ihe  thyroid  body  and  even  the  carotid  artery  has  in  this  way  been 
wounded.  To  avoid  such  a  disaster  the  head  should  be  held 
perfectly  straight  and  the  incision  made  accurately  in  the  middle 

me;  one  side  of  the  wound  should  not  be  retracted  more  than 
the  other;  and  the  index  finger  should  be  used  from  time  to 
tmchea.  '''''  ^^""^         dissection  is  being  made  over  the 

3.  Too  short  an  incision  may  he  ,nade,  and  consequently  be  a 

ri'filT^r'rT'     f™"^  '^^^        ^roid  isthmL,  and 
m  defining  the  trachea  before  it  is  opened.    The  incision  should 
never  be  less  than  an  inch  and  a  half  long  (4cm.)  even  in  T child 
operation  ^T^'^'''''  "^^V     ^'^UMded,  and  the  steps  of  the 

sho'w  Tf  ^LZ'tT^  ^"P/^^^         hoBmorrhage.    The  veins 
Should    f  possible,  be  drawn  aside,  or  clamped  before  division. 

ente"r  tie  t^T'"''  ^^^'^^"''^  ^^^^  and 

^.v■,^■h  i-hr,  f     c  be  held,  whilst  incising  the  trachea 

p It  s  ttt  ;r  p'r'  °"  ^''^  ^^^^^    (im).  fr i  ts 

point,  so  that  It  cannot  penetrate  too  deeply 

0.  Jhe  kni/e  may  slip  to  one  side,  instead  of  entering  the  trachea 
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This  can  hardly  happen  if  the  trachea  is  fixed  by  the  sharp  hook 
and  drawn  well  forward  into  the  wound  whilst  being  perforated. 

7  The  innominate  vein  and  even  the  innominate  artery  have  been 
woimded  in  incising  the  trachea  during  the  performance  of  the  low 
operation.  The  knife,  therefore,  should  be  introduced  with  the 
back  of  the  blade  towards  the  sternum,  and  the  incision  made  from 
below  upwards. 

8  Blood  may  enter  the  trachea,  and  if  allowed  to  remain  there 
will"  coagulate,  and  the  clots,  being  drawn  into  the  bronchi  and 
acting  as  plugs,  may  cause  suffocation.  This  danger  should  be 
guarded  against  by  clamping  all  bleeding  vessels,  and  thoroughly 
exposing  the  trachea  before  incising  it,  lest  there  should  be  a  vessel 
in  front  of  it.  A  little  blood  can  be  coughed  up  ;  but  if  the  amount 
is  large,  the  patient's  head  should  be  depressed,  the  wound  of 
course  being  held  open  by  retractors,  to  allow  the  blood  to  run  to- 
wards the  mouth  instead  of  downwards  into  the  bronchi.  Where 
there  is  a  general  oozing  of  blood  from  the  wound,  the  mtroduction 
of  the  tube  will  arrest  it  by  relieving  the  cyanosis.  _  • 

9  The  tracheotomy  tube  may  be  forced  between  the  fascia  and  the 
front  wall  of  the  trachea  ;  or  one  valve  of  the  tube  may  be  passed 
inside  the  trachea  and  the  other  outside.— l^o  escape  these  accidents 
the  incision  in  the  trachea  should  be  free,  and  its  edges  well 
retracted,  or  one  edge  may  be  held  by  a  shai-p  hook. 

10.  The  tube,  where  membrane  is  present,  may  he  passed  between  the 
tracheal  wall  and  the  false  membrane,  a  danger  that  may  be  guarded 
against  by  removing  the  membrane  before  introducing  the  tube. 

After-treatment.— The  room  should  be  kept  at  a  uniform  tem- 
perature, the  air   rendered  moist  by  means  of   a  steam-spray 
apparatus,  but  the  bed  should  not  be  surrounded  with  curtains  as 
was  formerly  advised.    Children  are  generally  fed  with  a  spoon, 
forced  feeding  by  passing  a  rubber  cannula  through  the  ^lose  is  to 
be  avoided  whenever  possible.     The  inner  tube,  especially  if  the 
operation  is  performed  for  diphtheria,  should  be  freed  at  frequent 
intervals  with  a  feather,  or  with  a  small  sponge  fixed  on  a  wire,  and 
is  taken  out  and  cleansed  in  boiling  soda  solution  at  least  two  or 
three  times  a  day.    The  outer  tube,  which  also  requires  cleausmg 
once  a  day,  should  only  be  removed  by  the  surgeon  himself.    VV  here 
it  is  necessary  that  a  tube  should  be  worn  for  any  length  of  time, 
Morrant  Baker's  india-rubber  cannula  may  be  substituted  for  a  silver 
tube.    The  tube  should  only  be  worn  as  long  as  respiration  through 
the  glottis  is  impeded.    To  determine  when  it  may  be  dispensed  with 
it  is  merely  necessary  to  close  the  wound  with  the  finger  and  thus 
test  the  breathing.    As  a  rule,  it  is  better  to  remove  it  at  first  only 
during  the  day,  or  for  a  few  hours  at  a  time,  or  wliere  a  fenestrated 
cannula  is  used  the  external  opening  may  be  stopped,  for  certain 
periods,  with  a  plug  to  gradually  accustom  the  patient  to  breathe 
through  the  glottis. 
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When  the  tube  has  been  worn  for  any  length  of  time  some 
difficulty  is  often  experienced  in  leaving  it  off.    This  may  depend 
chiefly  on  :  1,  the  formation  of  granulations  in  the  trachea  above 
the  opening  for  the  tube ;  2,  adhesions  of  the  vocal  cords  to  one 
another;  and  3,  paralysis  complete  or  partial  of  the  intrinsic  muscles 
of  the  larynx.    Where  granulations  are  the  cause  of  the  obstruc- 
tion, they  should  be  touched  at  intervals  with  nitrate  of  silver 
Where  there  is  adhesion  of  the  vocal  cords  the  glottis  may  either 
be  dilated  by  O'Dwyer's  tubes,  or .  the  adhesions  broken  down  by 
probes  and  dilators  passed  up  through  the  wound  or  down  through 
the  mouth.    The   power  of  the   muscles   may  be  restored  by 
galvanism,  one  pole  being  placed  in  the  larynx,  and  the  other  over 
the  situation  of  the  recurrent  laryngeal  nerve.    In  children  the 
condition  improves  as  they  grow  older  and  as  the  larynx  becomes 
more  developed. 

Laryngotomy.— Feel  for  the  cricoid  cartilage,  and  if  the  case  is 
urgent,  and  the  patient  evidently  in  extremis,  hold  the  thyroid 
cartilage  between  the  thumb  and  finger,  plunge  a  penknife  through 
the  skm  and  subjacent  crico-thyroid  membrane  transversely,  imme- 
diately above  the  cricoid  cartilage,  and  hold  the  wound  open  by  a 
bair-pm,  piece  of  wire,  toothpick,  drainage  tube,  or  by  stitching  a 
large  opening  to  the  skin  on  each  side.  When  the  operation 
can  be  done  deliberately,  make  an  incision  in  the  middle  line  of 
the  neck  oyer  the  crico-thyroid  membrane  transversely,  next  intro- 
ducmg  the  kmfe  immediately  above  the  cricoid  cartilage,  through 
the  crico-thyroid  membrane  vertically.    The  anterior  jugular  veins 

and  thecrico-thyroidmuscles  have  been  injured  in  makinga^raLve  se 
ncisK)n,  as  was  formerly  the  custom  and  the  vocal  cords  were  mo  e 

hat^t  can  bT    i   ^Tf''  "^^^^^^       this  advantage 

that  It  can  be  prolonged  downwards  through  the  cricoid  cartilao-e  i f 

pTrrryTprdST'--  ^^^^'^^^^^  ^^^^^^  employed  as  a  tem! 
porary  expedient  during  operations  on  the  mouth  and  throat  also 

LarXf  bodies  in  re  laryt 

with  Ser  rap  ditv  T  .'"T  done 
par  efcellTuTe  t^rtnl  tlZ  ''^7^^-  ^^"^  'tis 

instance,  threatened  s  ffo  atio™  f:l'\T  "  "T'^y'  'or 
food  at  the  entrance  of  thp  1?  ^'"""^  ^he  impaction  of  a  portion  of 
the  case  of  Tn  eme  '  , t  ^Z''."'  tracheotomy,  or,  in 

undertaken,  as  thrcS;^;^/  ^'^"^^'^  ^^''^y'  be 

a  tube.    In  adu     oi  e  «  ?  ^^^^^^  to  admit 

aclults,  one  sliould  nearly  always  do  tracheotomy  (except 


g32  DISEASES  OF  REGIONS. 

times  been  lost  01  mpairoa  owing  •    jw^ia  joint  or  orico- 


scale  by  vhicli  the  proper  sized  tube  i^/^^^^^.^' "r^^.^or  or  plug,  seen  between  the 
the  tube,  and  next  to  this  is  the  extrac  on  ^^^"1^^^^^^  fltsVe  tube.  When  the 
series  of  tubes  on  the  r.ght  ^^/^^ewed  into  the  Mde^^^^^^^  ^^^^^^^^ 
tube  is  inserted  a  pull  on  the  trigger  of  t'^^J'^^f  ^^^^^^^^^  ,,,i,ieb  is  the  more  easy 
to  push  off  the  tube,  when  tl^e  obt,irat™^^^  t£  tX  '^re  of  heavy  brass  with 
as  the  obturator  has  a  hinge  in  t^e  middle     lae  i„ence  posteriorly 

expanded  heads  to  rejt  on  the  ventr  «1ar  ^^nds  ^nd     ^  ^^^^ 
which  rests  between  the  arytenoid  cartilages  "..^ds,  so  that  the  tube 

enlargement  which  when  in  position    j^^t  ^elow  he  voca^  co     ,  ^^^^ 
is  thus  kept  in  place  and  does  .'if    f  ^  can  be  withdrawn  out  of  the  mouth, 
hole  for  a  double  ligature,  by  which  the  tube  can  be  J""  .  ,  ;  practically 

But  when  the  tube  is  left  free  it  is  ^-e^^^d  by  the  exUactor  V^^^^^^^ 
a  pair  of  crocodile  forceps  with  the  jaws  J^veise'i-    ^^^^        serrations  on  the 
inserted  into  the  tube  and  its  jaws  «f  f f^f,      ^la^  now  be  withdrawn, 
outer  aspect  engage  in  the  lumen  of  the  tube,  which  can  no 

intubation  of  the  larynx  is  employed  as  a  ^-l^^j^^-^^^^^^^^ 
laryngotomy  or  tracheotomy,  in  certam  cases,  such  as  ^^^'^^'''^^ 
aryngitis,  diphtheritic  laryngitis  of  moderate  seventy  a^id  m  the 
treitmont  of  laryngeal  stenosis.  It  owes  i  s  sue  ess  to  tl  e 
apparatus  (Fig.  388)  invented  by  ^  D^vyel^  jhi  h  mus  b  .^^^^^^^ 
adhered  to.  The  position  in  which  ^  chd^^^  f  ^ J.^  ^^^ger, 
Fig  389  ;  the  tube  is  guided  into  position  by  the  left  foiehnge  , 
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which  hooks  forwards  the  epiglottis  whilst  depressing  the  tongue 
In  older  patients  the  laryngeal  mirror  is  the  guide.  ° 

One  hindrance  to  the  wide  use  of  intubation  is  the  difficulty  in 
introducing  the  tube.    This,  however,  may  be  got  over  by  practice 
But  a  much  greater  difficulty  is  the  want  of  trained  assistance  in 
holdnig  the  patient ;  moreover,  the  tube  may  be  coughed  up  at 
any  time,  and  the  nurse  has  no  means  of  relieving  the  dyspnoea  as 


'''■-^^^^s-.^s:^^     - .  ,.uio. 

surgeon.  Ars  also  un.nH  hi  ^''^  T'^"^^  ^"^P^^^^^  ^  ^''^^ident 
the'introductL      7:^':!^  ^ 

trachea  which  cannot  L         TI  ^'''^  "membrane  down  into  the 

cases  of  on  y  temporarv  T^  """      ^  °"  ''''  ^^-d.  in 

If  anintubafion  X  bJl  ^r^^^^       external  wound  is  avoided. 

tracheotomy  is  lo   tr  ,  hS!  hi"  '  ''''  S^'" 

^         y     lost,  for  a  txoublesorae  stenosis  follows  as  a  result. 
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.    ■  fi.P  lirvnx  from  the  front  by  dividing 

Thyrotomy,  or  laying  open  the  laiyu^^  ^^^^ 

the  thyroid  cartilage  ua  the  -;ddle  In.  ,  n^^y^^  ^^^^ 
removal  of  a  benign  f^^^^^^^^^^^^^^Vempt  has  been  made  to  extract 
larynx,  after  a  thorough  -"^^^^^'^^^^^^^^  ,^ethod).  Thyrotomy 

it  by  the  natural  passages  ,(f  ^^^.^"'J',^^^^^^  Make  an  incision 
t  also  to  be  employed  for  ca-noma.^        ^^^^^.^  ^^^^  ^ 

accurately  in  the  ^-^f^^  387,  b),  and  having  exposed 

the  cricoid  cartilage  (Figs.  6b%D  ^   ^.      ^i^ide  it  along  the 

the  thyroid  cartilage,  ^-<^/*«Pf  .i^^'taking  care  to  do  so  in  the 

angle  formed  by  tl-  3--  -  oj  ^  a^,^t^^^^g  j,, 

middle  hne  so  as  not  to  ^.^J^^  '  to  20  per  cent,   to  allay 

■  paint  the  parts  with  cocam  (10  P^^^^^^^;^^  .o^it^g,  and 

remove  the  foreign  body  ;  a  bemgn 
tumour  is  excised  along  with  its 
base  For  carcinoma  excision  must 
be  done  freely,  by  cutting  out  a 
vocal  cord  and  the  neighbouring 
^i^^j  mucous  membrane  and  jubmu'.ous 

^  .  tissue  down  to  the  cartilage  (Fig. 

Fig  390  -Cancer  of  the  larynx,  gggy  Bring  the  ate  a*;™^^^ 
^^Drawn   fron.    a   -tical    section  ^^^^  ^„,te  them  by 

throuali  the  excised  portion,    'v.c.     ^  a  °  ,       SUtures,  which 

H^f  SLSr^;^;   tSd^X— .  pass^ 

— ,  1^  to  be  attendedwlth 
riHrom  the  inner  surface  of  «ie    f  tracheotomy  should 

riif  1^::;To,  r  r;  u'r:    ^t  be  peV-med  and  the  trachea 
..rhadTo'recarrence  eight  years      ^        ^  by  Habn's  cannula.  The 
afterwards.)  ^ead  should  be  kept  low  and  on  one 

.  .nd  the  tube  removed,  if  possible,  at  once, 
side  after  the  operation,  and  tne  wu 

or  within  twenty-four  hours  ^^^ough  the 

Pharyngotomy  consists       °P"^^\°^^^  ggV  a),  for  the  purpose 
thyro-hyoid  membrane  (Figs,  fj'   \  the  entrance  or  in 

of  removing  a  tumour  or  ^-P^^tf  .f  ^^^^  a  vertical  incision, 
the  upper  part  of  the  larynx.  ^^^f  ^^^^^  ^,,^0  the  tongue,  keepmg 
extended,  if  need  be  through  the  hyoid  b  ^  ^^^^^^^  ^^^^^  ^ 

strictly  to  the  middle  Ime.    Th  «is  be  ^^^.^^^  ^„ 

as  the  latter  is  apt  to  give  way  ''^'^X  neoes^^vy . 
swallowing.    A  preliminary  tracheotomy  is  nec 

Laryngectomy  or  ^^^^Pf f.^jL-ynx  may  be  required 
complete  removal  of       ^^^^     ^^./J.^t  ii  v^^^^^     th^  cartilage  of 
for  exmc  carcmoma  when  the  8^°^^'         extensively  involved, 
the  larynx  and  the  glands  m  ^^^^  "^ck  are   ot  e  .^^ 
First  P-fo-  .tra~  the  chloroform 

tampon  cannula,  ana  com-mu^- 
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through  it.    Next  make  an  iucisiou  in  the  middle  line  of  the  neck 
from  the  hyoid  bone  to  the  tracheotomy  wound,  with  a  transverse  cut 
at  each  end  (Fig.  387  e);  free  the  upper  part  of  the  trachea  and 
the  larynx  from  their  attachments  by  dissecting  close  to  these  struc- 
tures, securing  all  bleeding  vessels  as  they  are  divided.    Divide  the 
trachea  above  the  cannula  and  detach  the  larynx  from  the  remaining 
connections,  working  from  below  upwards.    Where  half  of  the  larynx 
can  be  saved,  the  risks  of  the  operation  will  be  greatly  lessened 
Lightly  plug  the  wound  with  gauze,  leaving  the  cannula  in  situ  for 
twenty-four  hours.    Exchange  the  cannula  for  a  tracheotomy  tube 
The  patient  should  lie  with  his  head  low  and  on  one  side,  knd  should 
be  fed  at  first  through  a  soft  tube  passed  down  the  oesophagus,  and 
by  nutrient  enemata.    On  the  healing  of  the  wound  an  artificial 
larynx,  if  the  whole  organ  has  been  removed,  may  be  fitted  to  the 
parts,  by  the  help  of  which  the  patient  will  be  able  to  speak 
moderately  distinctly.  ^ 

The  deep  cervical  glands  must  also  be  dissected  out  (see  p  451) 
either  at  the  same  time,  or  at  another  sitting,  before  or  after. 
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Caries  and  necrosis  of  the  sternum  and  ribs  may  be  trau- 

Gummata  occur  over  the  sternum  or  ribs,  spreading  over  the 

The  skin'b  i'  P-"'  -P--ll'  at  nig  t 

The  skin  becomes  dusky  red,  the  gumma  softens  and  an  ulcer 
forms,  beneath  which  there  is  necrosis  of  bone.    A  gumma  ha  to 
be  d,agnosed  from  aneurysm  perforating  the  chest-wa7  tubei^le 
actinomycosis  and  new  growths.    From  an  aneurysm    t  mat  be 

may  trd?eT  tub^rr  °'  "^^'^'^  mediastinum 

sternum  (the  moiTin  ' o     f''"?'  osteomyelitis  of  the 

cnlous  glands  TiS  stimatn  .    ™^'  '°       breaking-down  of  tuber- 
the  thymus  ^la     Z^Z   '  '  ^"PP^^^^^ing  cysts  in  the  remains  of 
SvmvtoL  \  '"P^"  extension  from  the  neck. 

in  ^^^J'lZ^  nnt^JST^^"^"^  ^"^  '^^'^^^^ 

m  an  intei  costal  space  or  over  the  sternum 
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,,,,,    There  n.ay  be  also  d^pncea^and  c^^^^^^^^^ 

neck.  The  special  signs  of  ^^r^^^Hive  rise  to  inflammation, 
well  as  retrosternal  goitre,        ^"^  cfrefully  removed  by  a  gouge, 

r.e..«...-Th^  on  one  or  other 

chisel  or  trephine,     ihe  i^mova       j  ^ 
side,  or  by  deepening  the  greatest  care  must  be 

cleared  out  and  gently  filled  ^^'^^1  SJ^;-  l^,,,,,,  trunk, 

taken  not  to  injure  ^"-^  V^^'Z^^^'J ,^  ,Xally  secondary  to  this 
Actinomycosis  of  the  '"^'^^t ^J^orrl  m  a  mass  of  indu- 
disease  in  the  lung.  Several  blmsh  s^^^^^^^^  characteristic  granules, 
rated  tissue  discharging  pus  containing  ^^^^^^^^-^^  occupied  by 
and  the  chest-wall  and  pleura  P  o^-^^JP^^^i,,  to  a  suppurating 
an  extremely  ^^^^^^J^^^^  o}  ...  Lun,).  . 
sarcoma  (see  f"^;^^;?^"^;^^  both  primary  and 

Tumours  of  the  ^^^^^J^  ^^^^^  or  ribs.    Generally  they  are 
secondary,  may  grow  from       ^J^™^  -^^t  a  myeloid  sarcoma 

periosteal  and  may  contam  cartilage  "^'f^l'^  J 

Ly  possibly  «Fi-gj;7J^;,:t:    e  tts-^of  a  cancer  of  the 
MetastaUc  carcinoma,  or  the  airec  ^^^^^^^ 

r-^?—  ^  " 

^^^mours  of  ^e  chest-wall  a.  ^^^^^^^Z 
growths  by  the  breath  sounds  .^^^^^^^^^^^  T^^ey  must  also 

Lence  of  pulsation  and  of  an  -P-^;;^  ^^^^^^  ,  Jely,  syphilis, 
be  distinguished  from  the  diseases  ^--bed  ab^^ that  success  is 
tubercle  and  actinomycosis.  ^J^^  ^  ^'yeloid  sarcoma. 

likely  to  follow  removal,  ^^^^^^Lt  L  aleitlined  by  opening  the 
Theixtent  of  the  tumour  must  first  l^e  asceit^^  ^^^^^ 

pleural  cavity  and  exploring  the  ^^^^^^  ^  P^^^^^^aing  the  tumoxir, 
thickness  of  the  chest-wall  ^-y^^^fj^^J'^f  j^t^s  fir  mpyema). 
and  the  hole  filled  with  gauze    ee^^^^^^  a  myeloid 

The  only  tumour  suitable  toi  sneum^ 

sarcoma.  ■^„„iKr  mpt  with.    They  spring 

Subpleural  ^^^'''^^iVZZt^  V^^^  -'^^-^"^f' 

from  the  external  layers  of  the  P^«^\^^'       J  a  peduncle, 

muscles,  retaining  their  attachment   o  the  pe^^^^  J^^J  ^^^^^^^ 

They  should  be  removed  and  the  pedu^^^^^  ^^J^^,^^ 

be  distinguished  from  a  cold 

puncturing,  fluid  may  not  escape  from  an  abscess. 

BUBG.CAL  TKKATMENT  OF  P.KUUA.  BXUDATIOKS. 

for  diagnosis  or  relief  of  Piessuie     i  .^^^^^.^^^ 
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for  about  two  inches,  unless  there  is  some  reason  for  exploring 
above  and  in  front.    The  cavity,  if  small,  is  more  likely  to  be  reached 
at  that  point ;  above  and  in  front  the  needle  may  enter  the  lung,  peri- 
cardium or  pleural  adiiesions,  and  below,  the  diaphragm.    The  needle 
should  be  sharp  pointed  and  be  pushed  in  smartly  so  as  to  pierce 
thickened  pleura  and  the  point  should  be  then  moved  a  little  to  prove 
that  a  cavity  has  been  entered.    Serous  and  hydatid  fluid,  also  thin 
pus  may  be  drawn  off ;  if  only  a  little  is  obtained,  this  may  be  proved 
under  the  microscope  to  contain  inflammatory  or  pus  cells  or 
organisms,  or  a  stab  culture  inoculated  by  the  needle  may  show  a 
growth.    The  needle  may  not  draw  off  fluid  because  it  has  become 
blocked  by  fibrin  or  the  pus  is  too  thick,  or  the  point  has  entered  a 
spongy  mass  of  fibrin,  or  the  wall  of  a  loculus,  when  a  second 
attempt  may  yield  more  information  ■  or  the  fact  that  the  needle 
enters  a  more  solid  material  than  lung,  from  which  only  blood  is 
drawn  may  pomt  to  a  tumour  or  actinomycosis.    A  pleural  effusion 
should  be  drawn  off  with  the  aspiration  bottle  and  syringe,  the  skin 
having  been  well  prepared  and  carbolic  acid  drawn  through  the 
needle  befm-ehand,  the  working  of  the  syringe  and  cocks  aSd  the 
formation  of  a  vacuum  in  the  bottle  tested.    The  patient  is  sitting 
eaning   orward  and  supported,  and  the  trocar  and  cannula  inserted 
allowTtol  "P"^'^"^  ^^^^"S-e.     The  fluid  should  be 

c  asis  to  ^^^^^^^^^^  ^^^^  -dwhen  it 

ceases  to  flow  the  needle  is  quickly  withdrawn  without  relaxing  the 
exhaustion  and  the  puncture  covered  with  a  collodion  dressing 
Serous  straw-coloured  fluid,  turbid  fluid,  hydatid  fluid    air  and 

IS  rnln  n      ^      ^  "^'^     ""^^  proceeded  with.      If  the  fluid 

after  -vU  tapp  'ri  fadvl^^^^^^^  suppuration.  If 

although  the  flufd  s!  11  relr  "  f^pans.on  of  the  lung  is  found, 
drained.  '"^P^^  tl^e  chest  should  be 

like~To,i?cLrTr  An  empyema  thoracis, 

earliest  VO^^^l^^  r^^^  ^^^^^  at  the 

contents  are  forthwith  remoL   ' H  !  '^''^^  ^'^  ^he 

ever  temporarily  occur  trchoHc       ,        »o  /'e-collections,  how- 
y   occur  to  check  healing  or  the  recovery  of  the 
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mtient  from  the  effects  of  the  previous  septic  absorption.  The 
patient  num  u  abscess  cavities,  namely;  by  the 

ultimately  changing  into  fibrous  tissue     U"ion  oy 

n;"rforo°/  Cuaumatic  empyema  «-„  W  was 
descAed  aT  „„„taim„g  creamy  pus  of  a  ™"',sh  odou^  w-U.™ 


pio  391  -Thoracic  incision,  e.i.  Empyema  incision  tkrongb  the  eighth 
rib  below  the  angle  of  the  scapula,  the  interrupted  hne  '^arkmg^J^ 
highest,  the  continuous  the  lowest  level  of  the  diaphragm.  U.  Incision 
through  the  eleventh  rib  to  expose  the  liver. 

the  pus  forming  in  the  meshes  of  ^  .'V'^^^y^f';'!^^^^^^ 
cannot  escape  through  a  small  incision  whilst  ^^^h  the  visceral 

and  parietal  pleura  are  much  infiltrated  and  ^-'^-^^  "f,//, 
the  fibrinous  exudation,  so  that  expansion  of  '^'^^^jj'^^'^^^^^^^ 
incomplete.    Besides  the  pneumococcus,  many  other 
organisms   have   been   found   in   empyemata.    f  ''^'^'^'^'^^^ 
empyema  may  be  attended  by  marked  c^dema  of  J^^^^^^^^^^^^^ 
and  when  combined  with  pneumonia  is  of  very  ^^^^^^^^ 
prognosis.    Tuberculous  empyema  causes  a  marked  thicY^^^^g 
the  pleura,  also  caries  of  ribs,  and  may  occur  even  when  the  lungs  are 
not  already  broken  down  into  tuberculous  cavities     Empyema  may 
also  result  from  actinomycosis  of  the  lung  f^^fduig  outwards  ^ 
the  pleura  and  chest-wall.    The  great  vascularity  of  the  tissue  in 
these  cases  prevents  any  further  measure  than  a  "^^^^ 
reach  retained  pus.    But  the  prognosis  is  bad,  smce  exte    on  may 
go  on  from  the  chest-wall  to  the  spine.    An  empyema,  fuither,  may 
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be  associated  with  pneumonia,  broncho-pneumonia,  or  gangrene  of 
the  huig.    In  the  last  instance  the  pus  is  mixed  with  stinking  gas 
from  the  presence  of  a  gas-forming  bacillus  belonging  to  the  colon- 
bacillus  group.    By  very  early  incision  and  removal  of  the  sloughing 
lung,  the  patient  may  be  saved,  supposing  always  the  condition  to 
be  limited.    Operation. — The  patient,  having  more  or  less  dyspnoea, 
it  is  essential  that  only  a  very  little  antesthetic,  especially  if  chloro- 
form is  used,  should  be  given  until  some  of  the  fluid  has  been  let 
out.    From  non-observance  of  this  rule  sudden  death  has  often  been 
reported,  although  even  in  severe  orthopnoea  we  have  never  seen  any 
harm  from  a  little  gas  followed  by  ether,  or  a  few  whiffs  of  A.C.E. 
Still  the  surgeon  should  stand  by  ready  to  rapidly  cut  into  the 
chest  immediately  the  combination  of  the  aneesthetic  and  the 
previous  cyanosis  has  produced  sufficient  analgesia.    Should  the 
breathing  stop,  the  fluid  should  forthwith   be   let  out,  before 
beginning  artificial  respiration.    If  some  of  the  pus  can  be  drawn 
off  through  an  aspirator,  this  may  be  done  before  the  antesthetic  is 
given,  and  is  especially  important  in  the  rare  instances  of  a 
bilateral  effusion.    The  patient  is  turned  to  the  opposite  side  and 
the  arm  of  the  same  side  held  up.    If  brought  to  the  edge  of  a 
high  table  this  turning  can  be  largely  avoided ;  if  on  a  low  table  or 
bed  the  patient  may  be  turned  nearly  on  to  the  face,  as  then  the 
back  part  of  the  sound  lung  will  be  able  to  expand  (Godlee). 

The  line  of  incision  should,  as  a  rule,  be  made  over  the  seventh 
or  eighth  rib  in  the  post-scapular  line  (Fig.  391).  This  incision  will 
generally  be  over  the  most  dependent  part  of  the  cavity,  and  will 
thus  avoid  a  counter-opening  having  to  be  made,  whilst  the  removal 
ot  a  rib  in  this  position  has  a  good  effect  in  letting  the  chest- wall  fall 
•  in.  If  the  incision  is  made  lower  the  diaphragm  may  be  wounded, 
or  this  muscle  may  subsequently  rise  up  as  the  pus  is  let  out  and 
narrow  or  block  the  opening.  Moreover,  an  empyema  does  not 
often  extend  below  the  eighth  or  ninth  ribs,  the  lower  pleural 
cavity  being  shut  off  by  adhesions.  To  open  the  chest  anteriorly 
Z  nT.H  a"  ""^^^^'^^^^  ^  counter-opening.  The  incision  should 
be  made  directly  over  the  rib  dividing  the  periosteum,  which  is 
rapidly  separated  from  the  bone  in  front  and  behind  for  U  inch  (1  cm  ) 
by  a  raspatory,  and  the  exposed  piece  of  rib  cut  out  with  bone-forceps; 

avowTn'.  ";?  -"l"''^^  "^^^^  ^he  parietal  pleunx, 

avoiding  the  intercostal  vessels,  or  forceps  are  thrust  in.  If  the 
pleura  is  much  thickened  an  incision  is  necessary,  or  the  forceps 
may  push  it  inwards  before  them.    All  this  should  be  done  as 

::&rot4:'^  ft^ '    -  spontaneotiri:: 

^  Lu  id,cer.    A  little  pus  being  let   out   more  of  the> 
anesthetic  may  be  safely  given.    Then  wifh  a  spong    on  \  h  Idt 

r  ttao3     rf  — «       blood-clot  houW 

be  detached  and  drawn  out,  loculi  broken  down,  and  the  margin  of 
the  collapsed  lung  freed  to  encourage  its  expansion,  which  Ukes 
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place  during  expiration  and  cough.     When  the  cavity  has  been 
■A  nnt-  Plpan  the  lung  often  expands  almost  completely,  or  it 

Z  be  prop    V^^^^^  f-^^y 

Sece  from  the  ribs  immediately  above  and  ^elow  the  mcision  or 
Eg  to'he  weakness  of  the  patient  to  postpone  this  to  a  second 
owing  uu  ^^^^  jQ^^  an  anti- 

septic,  a  suip  ul  tfo-Vii-lv     The  eauze  checks  oozmg  and 

Sv^rrt^de.^^^^^^^^^^^  r  — 

sacked  in  during  inspiration.  The  mere  insertion  of  a  dram  tube 
through  a  small  indsion  is  not  so  advantageous  smce  unless  the 

tube  IS  Kept  m  lu  8  ODenino-  and  the  treatment  of  the 

r::love  d  slrib  d     I  doe^r^^^^^^       the  severity  of  the 
ZZZ  t  le  J^t^L  complications.    A  watch  must  be  kept 
upon Te  tube  or  strip  of  gauze.    It  readily  slips  out,  but  may  easily 
J\r^  in  and  so  be  retained  indefinitely  unless  missed. 
XLT'oplasty  or  EsUancler's  operation  ^^n^^X^J- 

^r;otrr\n^ts"of^^ 

I^^ZIZ^:^^^  ^  5  the  Ls.  3^ 
^  f^nfof  the  latissimus  dorsi,  across  the  ribs  P-^^^ 
t  is  intended  to  excise.    The  edges  of  the  wound  ^e-g  -t-c^^^^^^^ 
expose  the  ribs  an  incision  is  next  made  through  he  V^^^^^ 
along  the  course  of  each  rib  for  the  required       ^^^^'/^^  P^^^t^ 
separated  with  a  raspatory  from  both  the  outer  ^ 
and  the  rib  then  cut  through  with  the  saw  or  J^one  forceps  at  each 
end  of  the  incision,  the  soft  parts  bemg  P^'f « J^^^     //^ f^^^^^^ 
Tald  beneath  the  rib.    If  the  pleura  -  g-atly  ^^^^^^^^^^^ 
of  the  parietal  layer  may  be  cut  away,  after  ^PP^T^^S  ^  f  ^^^^  |  „ 
.     the  vis'ceral  layer  then  scraped  so  that  it  may  adhe  e  t  ^he  sk  n 
and  muscles  in  the  iiaps  {Schede's  operaUon).    If  the  lung  ^  bou 
down  by  the  greatly  thickened  visceral  pleura  this  may  be  d^ssectea 
off  so  as  to  alL  the  lung  to  expand  (^-^--7,^^"^^^^^ 
is  wise  not  to  do  too  much  on  one  occasion  but  to  ^^^f  T^^^ 
of  the  falling-in  of  the  chest-wall  to  meet  the  lung.^  A  tendency  0 
lateral  curvature  of  the  spine  must  be  V'-'l^'^'fJ^X^^^^ 
exercises.    Failing  a  cure,  hectic  and  amyloid  disease,  oi  pj  a^mia, 

causes  the  death  of  the  patient.  .  ourpose 

Pneumotomy,  or  incising  the  lung,  may  be  required  f  01  the  pu^^^^^^^^^ 
of  opening  an  abscess  or  hydatid  cyst,  or  of  draming  ^  g-S^^^^';' 
phthisical:  or  bronchiectatic  cavity,  or  for  removing  a  foieign  bodj. 
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This  may  be  done  at  two  operations.  An  incision  is  made  down  to 
the  pleura,  a  portion  of  the  rib  being  excised  ;  if  no  adliesions  exist 
tlie  huig  IS  then  sewn  to  the  pleura  by  stitches  passed  deeply  by 
means  of  needles  on  handles.  The  wound  is  then  plugged  with 
iodoform  gauze.  After  a  few  days,  when  adhesions  have  formed  a 
trocar  and  cannula  connected  with  an  aspirator  is  thrust  into  the 
cavity  m  the  lung,  the  wound  made  by  the  cannula  enlarged  by 
dressing-forceps  and  a  drain  tube  inserted.  The  patient  should  not 
be  placed  on  his  sound  side  during  the  operation  lest  the  fluid,  in  the 
case  of  a  cavity  communicating  with  a  bronchus,  pass  through  the 
opposite  mam  bronchus  into  his  sound  lung. 

Pneumectomy,  or  excision  of  a  portion  of  the  lung  for  localised 
tubercle,  has  been  successfully  accomplished  in  a  few  cases  The 

fn  fr.rto^"  '''"P^?      '^^^^^"^     ^  P'^-  «f  the  second  rib 

m  front  to  reach  the  apex,  the  collapsed  lung  transfixed  below  the 
disease  with  a  blunt  needle  armed  with  aseptic  silk,  the  silk  t  ed  and 
the  lung  cut  away  above  the  ligatures.  This  operation  Tr^Z 
indicated  smce  when  the  disease  is  sufficiently  localised  to  permTo^ 
removal  it  is  probably  amenable  to  medical  treatment.     eSu  o 

nvS^the  htntT       7''^'  ^^^  ^^^^  ^ 

tZTZ-^r  chest-wall,  can  seldom  be  required  in 

Xe^S^SZ''-'-'  ^  eari; 

Hydatid  cyst  of  the  plexira  or  surface  of  the  lung  —It  i. 

^      _  idiy  osaema  may  set  m.    As  soon  as  the  hydatid  naturp  nf+hc. 

0^:  SeTiitrbX"^^^  «topp^d,ind 

parasiL  cvT    ru\^      ''""^       adventitious  and  removing  the 
of  the^dvTn  itious^^^^^^^^  "^'"^  ^'^P^^^'  ^dhe^ion 

an  empyema      "    ^  ''P'"^'^^'  ^^^^^y  treated  like 

SURGICAL  TREATMENT  OF  PERICARDIAL  EXUDATIONS. 

sJTeSZn  1h:  Z!:tT"'  When  there  is  a  large 

made  in  th    Lft  'nipT Z'  '^^^^^-^..^^  ^r.  AVest.  should  be 
stenaum,  or  even  toT  right  'of  ihr";  "''^^  t  '''' 
mary  and  intercostal  vesS  shou  d  b  ™"."'-. 
thrust  deep  enough  to  enter  thfl  r^'V.' 
however,  held  that  the  safet,  t  P^""^''""  ^^^^''t^' 

angle.  The  needle  ttchef  theC  rrd  of  Z  YVT^^"^^^'^^^^'^^ 
passes  upwards  and  inwards  behindTh.  T  gladiolus,  and  then 

at  a  depth  of  not  more  than  two"    i    ,  backwards  until, 

pericardium  is  entred  ^'^"^  <^he  skin,  the 

Incision  and  draina^o  +t,« 
drain  the  pericardiunt T  flfp  of  skin  I'^'f^^'^^-T'o  incise  and 

nap  of  skin  may  be  turned  up  and  the  left 


J 
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,olh  and  fifth  vib  cartnag.  one  ^^^^^f^  T^^^^^ 
quadrilateral  flap  composed  of  the  an  .^^^^ 
Led  together  and  turned  uwards  over  the  st^^^^^^^^^^ 

He  the^th^rd  a^^^^^^^^^^^  .cured  at  each 

fourth  and  fifth  Jf'^  ^  triangularis  sterni  about  half-an- 
end  as  it  runs  pericardium  is  now  recognised 

inch  from  the  sternal  border,     xne  p 

as  an  opaque,  shiny  ^^l^^^Z.  Xf  .l^^^rn  .s'carefully 
pinkish,  translucent  bordered  by  ^  I  ^^^^^^^^^^ 


distended  downwards   towards  the    space   ^etw-n   ^he  ^iphoui 

cartilage  and  rib  border,  when  ^^\^^'\''^  ^^'^^^  ,,Je  an 
removed  without  fear  of  opening  the  abdomen.    ^  -^^^^^  .  ^^^^^^^ 
incision  through  the  left  rectus  abdomm  ,  th  n^^^^^^^^^^ 
between  the  sternal  and  costal  fibres  of  ^-ji-P^^i^  -P-^'^ 
ing  downwards  the  peritoneum   and  also      o^mg  l  ^.^ 

ejgastric  artery.    If  -~  ^pT-a' ^^^^^^^^^^^^  ^^^^ 
cartilage  is  cut  away.    W  hen  an  empyenia  p  ^.^^^ 
a  left  empyema  the  former  has  been  reached  from 
through  the  incision  for  the  latter.  suppuration  in 

Potterior  mediastinal  abscess  is  f^rm 
bronchial  and  posterior  -^^^^^tnial  glaiids     T^-  ab^^^^^^^  ^^^^^^ 

a  thoracic  empyema,  or         ^^^^'^  Wood  ves  el°  Or  tracking 

with  flooding  of  the  lungs,  or  into  a  large  ^^o^d^v  essel 
down,  it  may  appear  below  the  last  rib,  and  may  bieak 
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resulting  in  a  loug-standing  sinus.  Spencer  has  cured  two  such 
cases,  one  tuberculous,  the  other  dating  from  an  attack  of  influenza 
In  both,  the  sinus  was  followed  up  from  the  twelfth  to  the  seventh 
and  eighth  rib  respectively,  by  cutting  through  their  necks,  without 
opening  the  pleura. 

DISEASES  OF  THE  (ESOPHAGUS. 

Haemorrhage  from  the  03sophagus  is  distinguished  from 
heematemesis  by  the  alkalinity  of  the  blood.  It  generally  indicates 
a  leaknig  aneurysm  or  a  malignant  ulceration,  less  often  a  varicosity 
of  oesophageal  veins,  dilated  by  the  anastomosing  circulation  follow- 
ing upon  cirrhosis  of  the  liver.  The  patient  is  kept  at  absolute 
rest  on  nutrient  and  fluid  enemata,  nothing  being  given  by  the 
mouth.    But  the  prognosis  is  bad.  ^  ^ 

h  °^        CBSophagus  may  be  caused  by  a  preverte- 

bral abscess  or  empyema  thoracis  bursting  into  it,  or  it  may  be  due 
especially  m  children,  to  a  caseating  lymphatic  gland.  The  treat^ 
ment  ,s  similar  to  that  described  for  hjemorrhac^e 

Pouches  of  the  oesophagus  are  occasionally  met  with  They 
nearly  always  arise  from  the  back  of  the  tube  and  near  its  junctioJ 
with  the  pharynx,  and  as  they  increase  in  size,  bulge  in  the  neck  on 
one  or  both  sides  of  the  cricoid  cartilage.  The  s.lptoms  to  which 
they  give  rise  are  regurgitation  of  undigested  food  sLe  hours  after 

1  ss  0?  w:Sht'f        ^""^  no  wXg 

f,.^    4.U        '^'JL^oie  or  sound  can  at  times  be  passed  nto  the  nonrh 
from  the  mouth,  a  i.sistance  being  then  met  with  abou  n  ne  S 

throughln  Son  L  thl  rfi ^'^"^^"^'"^  Ponoh 
the  wound  i      '  ^onJn  ^^e  sterno-mastoid,  closing 

ficial  wound  ^^'^'^  "^'^  plugging  the  supei- 

enlarged  lymph^  g         -Ti  tl^otT  '''''''' 

tinal  tumour,  or  by  pleuraVn  rl  aneurysm,  medias- 

by  far  the  m;st  plabTe  clrlf^  ^ 

Stricture  of  the  c^snTh!  all  obscure  cases, 

muscular  fibres  (ZsljtT".  "T^  ^«  «P-«"^  of  the 

{fil^ous  .*nc  JeX^rtTei  helf  T^'         '"''^'''^  contraction 

of  its  walls  ( Jc:;s'^^^^^^^       "^^'T^'^'  s^-^^^'^^^ 

pression  of  thLsophagus  C^^^^^^^  ''"^'^'^'^^  ^'^ 
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young  hysterical  women.  The  patient  may  be  quite  unable  to 
LallL/and  a  bougie,  perhaps,  will  not  pass,  ^-'^ .^['^^J^er 
pressure  has  been  kept  up  for  some  time.  The  d^agnos^s  ^vom  other 
forms  of  obstruction  will.then  rest  on  the  obstruction  existing  only 
at  times;  on  the  age  and  sex  of  the  patient-csophageal  cancer 
being  exceedingly  rare  in  a  woman  ;  the  presence  of  other  signs  o 
hysteria;  but  chieEy  on  the  fact  that,  under  an  anesthetic  tl.e 
bougie,  ;hich  could  not  previously  be  passed,  or  only  with  difficulty, 
slips  down  easily  into  the  stomach.  The  treatment  should  consist 
in  the  administration  of  anti-hysterical  remedies  ;  whilst  the  patient 
may  be  persuaded  that  ..the  bougie  has  cleared  the  passage. 

Fibrous  stricture  is  generally  due  to  cicatricial  contraction  follow- 
ino-  any  injury,  as  swallowing  boiling  water  or  corrosive  fluids,  or 


Fio.  393.— Fibrous  stricture  of 
oesophagus  at  region  of  cricoid 
cartilage.  (St.  Bartholomew's 
Hospital  Museum.) 


Fio.  394.— Malignant  stricture 
of  oesophagus  at  entrance  of 
stomach.  (St.  Bartholomew's 
Hospital  Museum.) 


the  impaction  of  a-  foreign  body.     More  rarely  it  ^'^^f «  ^^^^ 
healing  of  a  syphilitic  nicer.    At  times  it  is  congenita  ,  and  is  then 
sit^S  oppoJte  the  bifurcation  of  the  trachea       "deed  jm 
children  are  born  not  only  with  a  constriction,  but  ^\^'\^  ^''f^^ 
communication  with  the  trachea  at  this  spot,    ^^^f-;*^ ,  "^'^X'i'^ 
can  be  discovered.    It  may  exist  at  any  part  of  the  t^^b^,  but  s 
most  common  in  the  upper  half  (Fig.  393).     It  is  "-^^^^ 
the  malignant  form,  but.  is  liable  to  l^^come  malignant  v  en  it  has 
existed  for  some  time.    As  the  result  of  the  «°"«f  ^'^^^"J^^^;^^^; 
above  the  stricture  becomes  dilated  and  the  muscukr  coa  VP^^^^^^ 
trophied.    The  dilatation  may  be  genera  lor  P^^^^'^'^'^^' "^'^^^^^^^^ 
case  consisting  either  of  a  dilatation  of  all  the  coats,  or  of  a  henna  of 
the  mucous  membrane  through  the  muscular  fibres 

Malii/nant  stricture   is   generally  epitheliomatouS,  and  neaily 
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always  occurs  in  men.    It  may  be  met  with  at  any  part  of  the 
tesophagus,  but  IS  most  common  opposite  the  cricoid  cartilage  at  the 
bifurcation  of  the  trachea,  and  at  the  cardiac  end  of  the  stomach 
{Mg.  SH);  situations  at  which  normally,  slight  obstruction  to  a 
bolus  of  food  larger  than  usual  exists,  and  at  which  developmental 
processes  are  complicated,  and  where,  therefore,'  errors  of  nutrition 
are   more   likely   to   occur.    Thus,  at    the   cardiac  orifice  the 
epithehum    changes   its    character;  and  where    the  cesophao-us 
IS  crossed  by  the  left  bronchus,  the  food  and  air  passages  were 
onguially  one.    Epithelioma  may  begin  as  a  distinct  cauliflower- 
like excrescence  springing  from  one  side  of  the  tube:  or  as  a 
nodular  induration  of  the  mucous  membrane  involving  rino-like 
the   w^iole  calibre  of  the  a>sophagus.    It  gradually  encroaches 
upon  the  lumen  of  the  tube,   causing  more  or  less  complete 
obstruction.    The  growth  sooner  or  later  ulcerates,  and  inv^ad 
the  surrounding  tissues,  the  mediastinum,  pleura  and  elands 

01  lofTroLr  '^'"^"^  the  tra  h  a 

unt  th       T'  «J,«P^".^^t«rna]ly  when  the  disease  is  high 

uccumbs  to't-  Pf""''  '^^^  of  starvation, 

LlTnT  exhaustion,  or  to    haemorrhage  from  the 

ir'XZ-l  '  P-^^-  or  to  pleurisy 

The  symptoms,  common  to  both  the  fibrous  and  malignant  stricture 

liquids,  and  finally  inability  to  swallow  either:   2   a  feelinc  nf 
obstruction,  generally  referred  to  the  top  of    he  sternum  ^nl 
cranmg  movement  of  the  neck  in  attempting  to  swallow  ? 
gitation  of  food  after  it  has  been  swallow  d  for  a  short  ti-^'^^^  ^^^ 

of  strength.    Malignant^isea^e^' y^'grof  fri 

rov^:^"Tsor  s  rfi'f 

or  ha>morrhai  orTarvntri        i  ^^^se  of  dyspepsia^ 

gangrene  ofIL  lun^  eTpyC^^^^^^  ?f  «^tic 

formation  of  a  mass  ofTnlf  ?  Pyopneumothorax,  or  even  the 
neck.  '       '"^^'^^^  g>^"ds  in  the  lower  part  .of  the 

siif         ^  with  certamty,  and  the 

But  before  attempt  n  ' to  mss  n  h""'  '  P'^^'^^^^      *  bougie, 

chest  should  be  ZtlriTZlZ^T  ^  Tf'''  of  the 

of  the  symptoms  lest  such  '''  "^ 

happened.  The  d  aTno  of  h  r"  '"P'^"'^^'  ^'^^  ^'^^'''^  "ow 
will  rest  on  the  adXd  at  of  T  ^^T'  ^^^'^^  ^^ricture 

coverable  injury,  thrpretence  of  1 1'  dis- 

the  end  of  \he''bougfe  rsensi^r  f" ''"'""^"'"^ 

^  .  a  sensation  of  passing  over  an  ulcerated 


g^g  DISEASES  OF  REGIONS. 

lyeaimenv.    ±         j       ■/•u^;„cf  nnsspd  twice  a  week,  and  the 

patient  fed  ni  tHe  intexja  ^^^^ 

^'^o"pLrL'  -  When  the  smallest  si^ed 

perforate  a  po^^^^^^  bougie  may  sometimes  be 

"'^'jAv  telling  the  pat^t  to  swallow  whilst  the  catgu.  is 
So  Lr,s  i„  ;l/upV  part  ot  the  .sophagu.  ^J^l^^^^^^:^^: 

the  stomach  wound.    Bj  see  sawing  ui  -p^^iin^  to  dilate  or 

oesophageal  stricture  can  be  readily  divide^  ^^^t'tCen  and  the 
divide  the  stricture,  the  ^t«mach  wound  may  b^^  ejt  ope  ^^^^ 
patient  fed  through  the  gastric  fistula.  The  re  f^^^^^^  ^  3^b. 
U        enable  th^  stricture  ^^^^f^^  ..rdiac 

STuVnidirelti  w :  — Cs^^^^^^^^^^^^^ 

byly  of  the  means  above  mentioned  a  permanent  gastiic  fistula 
must  be  established.  ,      •    ^j^g  ^^y 

In  malignant  stricture  dilatation  by  Td  as  the 

recommended  in  fibrous  stricture,  must  not  be  attempted^  a 
walls  of  the  oesophagus  are  so  softened  ^7  ^he  vikei^^^^  ^.'Sias- 
that  great  danger  of  perforation  -^^^f^  ^^^^^'^'U  be 
tinum  or  pleura  would  be  incurred.  ^^  f"?  inc.  sub- 
gfven  as  much  rest  as  possible  by  ef.matmg  all  - 
Lnces  from  the  diet.  The  patient  should  be  ed  on  «^ -"^  ^  P  ; 
minced  meat,  milk  as  long  as  he  can  ^^l^^' J',"  ^o  reduce 
lozenges  or  ice  being  given  to  him  ^^^^av  als^^^^^^^ 

the  spasm.  Iodide  of  potass  um  in  small  cW^^ 

5^  H^d    ^g-X:""    -    - - 
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increasing  doses.  If  an  attack  of  extra  difficulty  in  swallowing 
comes  on,  the  ossophagiis  may  be  put  to  rest  for  a  few  days  by 
resorting  to  nutrient  enemata.  In  some  cases  where  the  cancer  is 
well  below  the  larynx  and  well  above  the  cardiac  end  a  Symonds' 
tube  (Fig.  395)  may  be  passed  through  the  stricture  by  means  of  a 
suitable  holder,  and  left  in  situ  attached  by  a  strong  string  which 
is  secured  to  the  cheek  or  ear  by  strapping.  Care  must  be  taken 
that  the  patient  does  not  swallow  the  string.  Should  this  accident 
happen  during  the  treatment,  an  attempt  may  be  made  to  recover 
the  tube  by  forceps,  etc.,  or  this  failing,  to  push  it  into  the  stomach 


Fio.  395.-Method  of  placing  a  Symonds'  tube  in  an  oesophageal  stricture. 
itultT  have%nr  Ttl^'  gastrotomy.  Excellent 

flesh   have  Hvp^  71  cBsophagus;  patients  have  gained 

other  hand    r  .  J  'T'  comparative  ease.    On  the 

01  8  not  ilf  .  ?  "^^^^"^  ^  tube  cannot  be  passed 

ii^^l^^tSTT'^'r  -  the  csoiSiagS 

If  gastro  omy  s  to  -  '  '"""^     "^'"'^  ^^'•'^t'^e. 

the  patient  ha  been  o  'r'Tl.  '^""^^  be  undertaken  before 
strength  to  bear  ilTo^erltl^^^  he  has  not 

service  in  n,alicr„a„t  Hill       •  <^^««Pbagotomy  is  practically  of  no 

wound  and  t     Ct  LtTt'/"T         '''''''''  '"^^^^^  ^he 

last  state  of  the  patient  is  worse  than  the  first. 
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SURGERY  OF  THE  ABDOMEN. 

SUEGERY  OF  THE  STOMACH. 

4.  +1,0  «<-nmaeh  _A  soft  rubber  oesophageal  tube  is 

and  the  fluid  flows  out.  ^  a^^^^S  ^  undigested  remains  of  a 

(1)  in  cases  of  VO^'Z"'!"^' '^^ ['^Z  vv^^^^^  the  stomach  for  an 
inial  in  Py^^^^^^vF  in -tes- 

operation  mvoWmg  f/^^' '°  regurgitation  of  feecal  matter 
'Tl  :\r;"  l^gTLttX  5)  after  a  test  meal  to 
"^l      ?>f/nontents  for  fhemical  examination,  and  to  ascertam 

acid.    A  maikea  ^i"^^"^";  ,       •  .-(^     f  the  contents,  and  a 

sSn^ti^^frc^bf  ^^t^^- -  - - 
s:-t£:t^d:Sr^^f  a  ^s^^tt^- ^^^^ 

the  case  in  cancer.  Lactic  acid  is  PJ^;;"^^;^^^;^-^^^^^^^^^  takes  plaec. 
^omit  according  to  the  ^^^''^ttsted  by  the  patient, 

The  process  of  washing  on  -  f ^he  phaiyn.  may  be 
although  the  irritation  of  the  bacfc  ™  °  ^  Moreover,  iu 
prevented  by  painting  or  Bprayjng  J'lth  '^'^^oid  washing  out, 
exhausted  patients  it  causes  -^^'^  .'^^'^r.^l^^ 

therefore,  (-)     ^--^ --^^^^  ^^^.^^s  hrcai^sr^^^^^^  -hich  will 
may  be  given  as  much  warm  Avater  ^^  ^'J^  J'        ;eturned  by 
flush  out  the  stomach  either  through  the  Pyl^^J^^^^Jf  ^^^^  ^ient 
vomiting;  (6)  before  an  operation  -pon  ^«  f^f^^^^^^^^^^^^ 
maybe  placed  on  nutrient  enemata, 

fooJ  by  the  mouth  for  twelve  hours  ;  th^^^^^^  ^.  J  ^ 

action  of  the  hydrochloric  -^^J^.  ^^^f  ^.^^^  can  generally 

.     render  the  interior  aseptic     Dilatation  ot  i 

be  made  out  by  P^^lP^^;-'  ^^P'^^"^,  ',rti^^^^^^^^ 

Inflation  of  the  stomach  is  an  artiticiai  piu 


occasions. 
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is  not  generally  needed ;  it  may  cause  discomfort,  or  even  faintness. 
[t  may  be  done  by  passing  a  stomach  tube  and  squeezing  in  air,  or 
by  administering  the  acid  and  alkaline  tabloids  of  an  effervescing 
mixture.  Dr.  Dalton  has  invented  a  process  of  observing  through  a 
screen  with  the  x  rays  ;  he  passes  a  tube  filled  with  bismuth  to 
make  it  opaque,  and  watches  the  end  of  the  tube  as  it  curls  round 
the  greater  curvature  towards  the  pylorus. 


tomy  ;  the  cS  ioV  t.D,£i  th'  '"'n^?"    ^'  Suprapubic  incision  for  cysto 

inciJion  for     inf^^^^^  the  SI  Ji"     '  r"*"'""'  ^'  "^''^^ 

ligature  of  the  Snal  iht  n^?  ?       ''""^  "^'""^  for 

the  stomach  and  l^'^^^'J^^  exploration  of  the  interior  of 

and  carlac  orifices  '^"^^"^^        '''^^'"^  °f  its  pyloric 

leadirgTom'Llifi^^^^^^^^^^  «^  ^  fi«t^^'-> 

the  pafient     The  opera  1  I"  1^T'\  P"^P°^^  ^^^^ing 

to  ensure  (a)  that  T  d  !  l      'I    ^e  planned  in  such  a  manner  as 

with  without  dange^ of  neH^  P^'^"^*^  "^^^^      f'^d  forth- 

^  aanger  of  peritonitis  setting  in  from  extravasation  of 
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Mn=5t-  surgeons  now  adopt  the  same  mcibioii  umuu^ii 


Fia.  397.— Franks'  method  of 
gastrostomy. 


Fig.  398.— Franks'  method  of 
gastrostomy. 


Oblique  skin  incision,  one  inch  or  2-5  cm.  below  and  pa.-allel  ^  the  left 
border  of  the  ribs,  is  selected  as  the  nearest  pomt  to  the  shrmiKeu 
ard  retrictel  stomach.  It  is  We  for  two  or  tlu;ee  n.che.  co— ^ 
ing  about  one  and  a  half  inch  from  the  middle  Ime.  ^he  sheath  ot 
Z  rectus  muscle  is  then  opened  vertically,  and  the  ^-^^^f]^^ 
separated,  not  cut,  in  order  to  preyent  a  hernia  p^P^^^^^^^  ,f 
stomach,  the  sphincter-lilce  action  helping  o  check  ^he  ^d 
aastric  iuice.  The  posterior  layer  of  the  sheath  is  next  dmaea 
foSonJly   as  this'  gives  .room  for  finding  and  d-^-S  JP/^ ^ 

stomach,  whilst  the  wounds  in  the  ««-f-i;'^y^^-\f;f^  ,f  J^delnto 
different  directions.    Bleeding  is  stopped  and  a  small  hole  made 
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the  peritoneum.  The  stomach  is  sought  for  below  the  left  ribs  and 
beneath  the  liver.  If  the  fingers  are  passed  backwards  along  the 
under  surface  of  the  left  lobe,  the  stomach  must  be  reached.  The 
transverse  colon  will  most  probably  present,  and  will  be  recognised 
by  its  longitudinal  fibrous  bands,  its  encircling  vessels  and  appendices 
epiploicee,  whilst  the  stomach  will  be  known  by  its  thick,  smooth, 
and  pinkish-red  coats,  and  by  the  leash  of  large  vessels  seen  along 
Its  upper  and  lower  borders.  The  stomach  is  gently  drawn  forwards 
so  as  to  reach  a  point  as  near  to  the  cardiac  orifice  and  as  far  from 
the  pylorus  as  possible.  The  subsequent  steps  of  the  operation  will 
now  differ  according  to  the  method  employed.  1.  Howse's  method 
by  Uvo  stages.— 1h\s  was  the  first  successful  method.    It  consisted  in 


Fia.  399.-Witzers  method  of  gastrostomy. 
(After  Meyer.) 


Fia.  400.— Witzel's  method  of 
gastrostomy.  (After  Meyer.) 


^^.f'lTZf'       'i''  by  ^  d«^^ble  ring  of 

■mTZ  2      t  ^  \r  ^^y^'  ^"^"^  adhesions  had  formed,  perforate 

before  he  clud  b    f  d     m""  l','  P,''""'  "^^^  days 

and  the  adhesbn.  ^  ^f^'^^^hd^'  bemg  weak,  healing  was  slow, 

."^ee,  a?dtrp:rsf  rset:?;^^^-^^ " 

parietal  per  tof eum  bv  l.?^,?  T  ^'^^^  *°  the 

A  second  inc  siorThrfp       ?  '°  ?  ^^^^  peritoneal  cavity, 

above  theTnl^^^^^^^^  "/."^^'^      length  is  next  made 

skin  between  the  wo  ^^"^  "  '"'y-  '^^^^  ^^'^^^  °f  the 
the  stomacrpulL  Z/  "^^^'^^'"^^d,  and  the  apex  of 

omach  pulled  under  ,t  and  out  of  the  second  wound  The 

54—2 
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.  c.u  5«  once  opened  and  stitched  to  the  skin  and  the  first 
stomach  IS  at  «  «P^^^^  ^^^1^^.  ■  i«  obtained,  and  the 
.vound  closed^   Ii.  this  way  a  valv      J^^J^^^^^^^      ^,,g  the 

only  jl-^f  *  ,  "^^^7t;'  ^  Such  are  some  of  the  objections 
ZX^ltrt^tL  4thod,  hut  WaUha.  had  not  met 
,ith   them,   although   he  ^^•^^^^Xj^X'^X^.Til 

stomach   is  small  and  con- 
tracted and  cannot  be  drawn 
into  the  wound.  Witzel  makes 
a  small  opening  into  it  just 
sufficient  to  admit  a  rubber 
tube  about  the  size  of  a  No.  8 
catheter   (Fig.    399).  Two 
vertical  folds  of  the  stomach 
are  next  secured  by  a  number 
of  Lembert  sutures  well  over 
the  tube  for  a  distance  of 
about  two  inches ;  the  gastric 
end  of  the  tube  is  thus  buried, 
so  as  to  prevent  any  regurgi-  . . 
tation  backwards  or  sideways 
(Fig.  400) ;  the  distal  end  of 
the  tube  is  next  brought  out 
through  the  upper  part  of  the  wound  in  the  panetes  to  which  the 
stomach  is  firmly  fixed  by  sutures;  the  rest  of  . W J  then 
.losed     Here  also  a  valvular  passage  is  made  through  the  coats 
fthe  stomal,  and  the  patient'can  be  fed  through  the  tube  a^ 
4  Kader  or  Senn's  r>uthod  consists  in  drawmg  a  cone     ^he  an^^^^^^^^ 
tall  of  the  stomach  into  the  wound,  fixing  -/^^l^^^l^^^^^:, 
hole  made  in  the  apex,  and  then  invertmg  the  apex  "^^^  the  inte no 
of  the  cone  (Fig.  401  A,  t).   The  opening  into  the  stomach  will  thus  be 
[tlated  at\li  bottom  of  the  funnel  formed  by  t~--  J ^t 
apex  of  the  cone.    The  cannula,  provided  with  a  A^^S; 
slipping  out,  is  fixed  by  tightening  a  purse-string  s^<^"^f  | 
n  and'out  tke  stomach  walls  (Fig.  401,  B)  and  the  inver^^on  of  ^he 
cone  maintained  by  a  second  suture  inserted  in  a  ii^^^';'^ 
stomach  is  then  sutured  to  the  peritoneum  only  so  a  ^o^^^^^^^^^ 
freer  peristaltic  movements.    If  it  is  much  contracted  and  cannot 
drawn  into  the  wound,  the  Parietal  peritoneum  may  be  eparated 
around  for  an  inch  or  more  from  the  muscles,  so  that  it  may 


Fig  401.— Gastrostomy  following  Kader  or 
■  Sean's  method.  A.  Tube  tied  in.  B.  Purse 
string  sutures  inserted.  c  the  glass 
cannula;  t.  rubber  tube;  /.  funnel; 
m  m.,  m.  and  p.  mucous  membrane,  mus- 
cular and  peritoneal  coats  of  stomach  ; 
v.,  m.  aud  sJc.  peritoneal,  muscular  and 
skin  layers  of  the  abdominal  wall. 
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carried  down  to  meet  the  stomach,  and  gauze  packed  around  the 
cannula.    A  rubber  tube,  with  a  funnel,  is  attached  to  the  cannula. 

This  is  an  excellent  method.  The  patient  can  be  fed  from  the 
first,  before  he  comes  round  from  the  anajsthetic,  for  he  will  not 
and  cannot  vomit ;  half  a  pint,  later,  a  pint  is  given  at  a  time, 
(250,  then  500  co.)  without  causing  pain  from  limitation  of  the 
peristalsis.  The  cannula  holds  without  leaking  for  four  to  six  days 
so  there  is  no  danger  of  peritonitis.  When  loose  it  is  replaced  by  a 
rubber  catheter,  which,  as  soon  as  the  fistula  is  established,  can  be 
left  out  between  meals.  The  inversion  of  the  gastric  wall  effectually 
prevents  any  leakage  of  gastric  juice,  and  the  patient  can  soon 
feed  himself.  In  the  case  of  other  methods  the  patient  may  have  to 
keep  the  catheter  in  continuously,  the  end  being  brought  out  throug-h 
the  bandage  and  clothes,  and  clamped.  At  meal  times  a  funnel  is 
fatted  to  the  tube  and  the  clamp  relaxed. 

It  often  happens,  after  gastrostomy  has  given  rest  to  the 
oesophagus,  that  the  patient  finds  himself  able  to  swallow  The 
thorough  mastication  and  swallowh.g  of  small  quantities  will  tend 
to  prevent  him  suffering  from  anorexia 

The  surgery  of  gastric  uleeration.-l.  A  gastric  ulcer  may 
apidly  perforate  into  the  peritoneal  cavity.    2   It  may  slowly 
leak    especially  mto  the  lesser  peritoneal  cavity,  and  cause  a 
subphrenic  abscess.    3.  It  may  set  up  spasm  or'^.'tricture  o  the 

hL..hages.  5.  Yt  iTcaust  I  'Z.ST ^'ll:^'^ 
by  adhesions  producing  dragging  pains;  or  6  it  may  lead  to 
locahsed  contraction  of  the  stomach,  forming  an  houLla.s  ov 
Wular^  constriction.     All   these    conditions'  may    b^  t^te^d 

sudif  attrfrnS;rpl^  cha^eteristic  .gn  of  perforation  is  a 

collanse     Ct^Jf.u^  ^^^^  epigastrium  accompanied  by 

"redprtfou^^^  '""'''''^  have 

is  the  firsfs^n     ThrL  "'"'^'^  perforation 

period  Jay  Ervrj  befo"'"'^V^'  ""^'^^^^^^^ 

collapse  may  be   vL  I  P^^^onitis  sets  in.  The 

subnormartemp  raS  a  ^^1^  1  -consciousness,  with  a 
transitory  faintS     Vo^tit  is  fo^  '^^^'l'  V  "^'^  ^ 

and  then  not  reappear  tH   3;/  "'"'''^  ^  0"°^ 

at  first  retractefa' d  ha  d  '  then"  dT/"-'''  ^« 
tlie  epigastrium  wh  ch  Zt'  .  distension  commences-first  in 
dulneL'may  Skppet  butT"  '^'"P""^'^-  ^ith  this  the  liver 
tion,  apparentwl^^eon^ec^ion  '""^'^  --i'^^- 

respiratLs  are^sC-t  art,r-        ^'"^  The 
in  frequency.    Later  on  al    h     '  '      ^  ^'''^"""^ 

in.    It  is  better      make  an  e.nl?". ''"^'^ 

maKe  an  exploratory  mcsion  at  once,  since  if 
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appendix,  and  ^^^^^J^^^  TSty  of  the  rupture  of  an 
"''"Lron^s^^^^^^^^  conXed  amenorrhea  may  precede 
^  'lt^:ret:X  stomach  is  found  intact  the  search 
Tw  hp  Pxtended  to  the  other  viscera  named.  Treatment.-- 
te  idomef  sh^^^^^^^^  opened  in  the  middle  line  above  the 
umbiltus  he  perforation,  which  is  usually  quite  small,  clean  cu  , 
Td  ftuated  upon  the  anterior  surface  of  the  stomach,  sought, 
and  sit^^t^^  and  the  peritoneal  coats  brought  mto 

'"'^  /^eftL^  pfrforatL  by  a  double  row  of  Lembert's  sutures 
'^T^oT  n  li"ng  o'  the  peritoneum  has  taken  place, 


the  area  of  extravasation   only  should  be  sponged   clean  and 
the  peritoneum  above  the  transverse  colon 

But  the  extravasation  may  have  .^^-^^^  ^/^^^ty  and 
this  it  tends  to  do  especially  at  the  sides,  m  front  of  the  l^^d^ey,  and 
fluTd  wm  be  found  in^he  p'elvis.  Then  a  -"-ng^^^^^^^^^ 
made  in  the  hypogastrium  and  a  tube  passed  uito  the  pelvis  next 
The  lament's  sS.dders  are  raised,  and  the  Pf  ^-^^^^^^f • 
flushed  out  by  pouring  hot  water  into  the  epigastric  wound,  i  u  a  ly 
t  pelv^L  singed  olt  dry,  and  the  ^stric  incision  cW 

a  tube  or  a  strip  of  gauze  reaching  to        P^^^'^V  f    Urtion  of 
gastric  wound  for  a  day  or  two.    Soine  advise  that  -  Vor^^^  o^^ 
Lmach  wall  around  the  hole  should  be  excised,  -d  a  cent  „  ou 
suture  placed  in  the  mucous  membrane,  and  a  second  row  ot 
LemberJs  sutures  in  the  peritoneal  and  ^^^j^^,  ^^^^ 

however,  is  generally  not  necessary  nor  advisab  e.  J"  "^/"^^^^^^ 
it  is  doubtful  if  suture  of  the  mucous  membrane  be  possible.    ^^  hen 
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the  perforation  is  surrounded  by  induration,  especially  when  it  is 
near  the  pyloric  or  cardiac  orifice,  it  is  difficult  or  impossible  to 
invaginate,  and  dangerous  to  excise.  In  such  cases  the  hole  may 
be  filled  by  a  piece  of  omentum,  which  becomes  firmly  united  and 
forms  a  plug.  When  not  closed  well,  e.g.,  when  far  up  under  the 
ribs  near  the  cardiac  orifice  a  long  strip  of  iodoform  gauze  should 
be  packed  into  the  peritoneum  from  the  ulcer  to  the  epigastric  wound, 
and  withdrawn  a  little  at  each  daily  dressing. 

2.  Subphrenic  or  perigastric  abscess  (Fig.  403). — An  ulcer  on  the 
posterior  wall  may  slowly  leak  into  the  lesser  peritoneal  cavity,  and 
if  the  foramen  of  Winslow  is  closed  the  inflammation  may  remain 


B 

Colon  TbtSe     "  °^  P^"'"'^^^^ 


St.  Stomach. 


c. 


n  f  ont  Tn.  il'^  «f the  leakage  occurs 

cav  tr  A  ubXenl    1  "^^^^^^^^^^^^  general  peritoneal 

lesser  curva   ?fnr/i  .^'^'"''"^^^  ^^^^^^^  ^bove  the 

reSJi  of  ^hl     f        '^r^'^      ^^^•^"d^     the  left  towards  the 

s  of^^he  n;^"\rnu  h  '-'"''^^rf'  ''^'^'^  ^'S^^^ 

perforate  that  mu  de  L'nd  Lto'.h^  f'^'"^"  "^'^^ 

and  cause  an  empyel  o   Lo  tho      ^  ^""^ 

pericarditis.    The  chief  sil  Pericardium  and  lead  to  fatal 

suppuration  is  a  ympl  S   "el^      /"l  ^^^^^"^^ 
left  hypochondrium  w  r  ^''^^'"^       ^he  epigastrium  or 

impossible  to  sT  w^  the  "T;  ""^  "\  is  often 

«ay  wnether  the  encroachment  on  the  left  pleural 


1 
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•  A  «MthPmishinaupof  the  diaphragm  or  to  the  formation 
cavity  18  due  to  ^"U^^^  the  latter  case  the  hyper-resonance 

of  a  PyoP»^^^°^«^^^'^^^,^-  .  .i;^  ;^orax  whilst  in  the  former,  although 
exteiuls  to  the  summ    of^  -  ^^^^^^  ^^^^^^  ^^^^^^^ 

there  may  be  amphoric  breathing  or 

physical  signs  ^^^^a^TeTp  diff^^^^^^^^         A  subphrenic 

T'"  JZt  only  be  due  to  ulceration  of  the  stomach  or 
abscess  may  not  only  oe  abdominal  infections, 

duodenum,  but  may  /«^^°^/^^^!'JX^^^  pounds  or  ulceration 
especially  from  the  app^^^^^^^^^^^  ,,,, 

in  other  parts  of  the  intestine  ^  j^i^  organs,  also  from 

01-  gall-bladder  ^V^^^^TZ  r^^^^^^  ^^^^^^^^^^ 
^"^^Tto^e'si;^^^^^^^^^^  to'the  patient  lying  lo.  in 

;r?^tl   s  ttfal\psoaf  abscess  gravitates  downwards  because 


A  Trpnfment — Aspiration  is  quite  untnist- 

the  Jphoid  cartilage  in  the  middle  '""^V^t  jnger  thrust 

margin  in  the  left  ^^-<^'^ZS::^ZTZtlJ^^'J.  tut 
cautiously  inwards.    A  simple  dram  may  u 

at  times  a  counter-opening  may  ^ 1  ^  a  pvopneumothorax 

through  one  of  the  lower  intercostal  spaces,  Py^P^'^"' 

xnay  l^ave  to  bo  drained  after  removing  a  P-^      ^^^^^  ^^om 

3.  Pyloric  obstruction  may  be  due  to  (i.)  ^^"^  °P  ^^^^^^ory 
ulceration,  (ii.)  ulceration  ending  l-f^l^2^^  0-)  inking 
adhesions  on  the  peritoneal  aspect  f  y^^'^^^'X  4,lignant 
from  dilatation  and  displacement  of  the  .f ^ 
disease,  and  (vi  )  in  young  children  coi^emtal  hypex^  ^ 

The  siqns  of  simple  or  non-vialignant  py  one  odsw 
doll  ed  d?.c,tio„  or'gaetric  stasis  as  ''-"X"  to    0  C 
following  a  meal  and  becoming  worse,  until  aftei  tniec 
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houi-s  there  is  vomiting  of  undigested  food  with  relief.  At  the 
same  time  the  stomach  becomes  more  and  more  dilated  (Fig.  404). 
The  chief  reasons  for  excluding  malignant  disease  are  the  age  of 
the  patient  (under  thirty),  chronicity  of  the  symptoms,  and  the 
absence  of  a  palpable  pyloric  tumour.  The  surgical  treatment 
which  should  be  resorted  to  when  systematic  washing  out,  diet  and 
medical  means  have  failed,  and  exhaustion  and  emaciation  are 
increasing,  consists  in  pyloroplasty,  with  or  without  gastroplication, 
gastro-duodenostomy,  or  generally  gastro-enterostomy. 

4.  Hoimorrhage  from  an  ulcer  or  gastrorrhagia  is  not  synonymous 
with  hasmatemesis,  which  may  be  due  to  causes  other  than  ulcera- 
tion. Signs.— The  patient  feels  suddenly  faint  with  a  sensation  of 
distension  of  the  stomach  by  something  warm,  and  then  blood 
pours  from  the  mouth  with  scarcely  an  effort.  A  pint  or  more  of 
blood  maybe  vomited  and  a  large  quantity  may  flow  into  the  bowel 
and  afterwards  be  passed  per  anum  (metena).  The  first  hasmor- 
rhage  may  be  fatal  or  may  lead  to  acute  anjemia,  from  which  the 
patient  may  slowly  recover,  or  on  the  restoration  of  the  pulse-tension 
a  second  or  third  and  fatal  haemorrhage  may  occur.  Surgical  <«a^ 
,«ew^._Explorations  have  been  undertaken  for  the  pui-pose  of 
aiTestmg  the  haemorrhage,  but  the  outlook  is  not  favourable 
for  the  patient  is  in  a  state  of  acute  anaemia,  whilst  an  operation 
after  the  patient  has  somewhat  recovered  from  the  bleeding  is  most 

\ZtL        ^        't''  it        be  possible 

to  tie  the  vessels  supplying  it,  and  then  to  tuck  in  the  ulcer  by 
sero-muscular  sutures;  the  stomach  has  been  opened,  and  the 
finger  passed  behind  the  stomach,  the  ulcer  pushed  foi-ward  into 

th  cauter?  T'lt  ^^^^^^-^-"t  «t-->  etc.-and  seared  with 
the  cautery     By  thus  everting  the  mucous  membrane  through  the 

reXw  wTllt  o  «^  h  can  be  parsed  in 

JrmploveS  alon?r"^  1 '  "''^  this  measure 

It  employed  alone  leaves  the  cause  of  the  ulceration  untreated  and  is 

mav  be  done  w ifV  .   ^  Gastro-enterostomy  now 

and'  of   ;:rma l  enr^^^^^^^^^^  ""'"^  ''''  ^P^^'-^tion, 

haematemesis  ^    ^'""^    recurrence    of   dyspepsia  and 

bla^deltrtrC:!\:T^^^^  -11,  liver,  gall- 

forated  so  that  the' ?  ^•"^h  has  not  per- 

Persistent  pi  may  Z  ZT"\"T  7  "  ^""P^^ 

P  n  may  be  experienced,  localised  to  a  particular  spot. 
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which  is  made  worse  by  movement  and  by  the  peristalsis  which 
occurs  durin-  digestion.    The  adhesions  may  kink  the  pylorus  and 
srrnduc:  pylori!  obstruction,  or  press  on  the  gall-duct  and  cause 
iaundice   or  on  the  colon  and  set  up  constipation  or  intestinal 
Tb  truction      r...^me..-Exploration   and   the  division   of  the 
adhesions  has  often  been  very  successful  in  curing  the  patients. 
In  addition,  the  ulcer  causing  the  adhesions  may  require  treatment 
T  Hour-glass  or  bilocular  stomach.-The  stomach  is  divided  into 
two  more  or  less  unequal  parts,  (1)  by  perigastric  adhesions  a 
cord  passing  from  the  liver  to  the  abdominal  wall  or  ^^^cera  below 
and  pressing  into  the  anterior  wall  of  the  stomach;   (2)  by  the 


Fi2  405  -Hour-glass  or  bilocular  stomach.  1.  Treatment  on  the  lines  of  pyloro^ 
^  'pktty     2   Seitment  by  anastomosis.  .  2  a,  the       -c-^^^^^^^  I',  ^ 

to  one  another  by  folding  back  the  pyloric  sac  ;  but  the  stricture  siiouiQ 

whenever  possible. 

fixation  of  the  stomach  to  the  anterior  abdonnnal  walW^^^^^^^^^^^ 
of  ulceration,  with  or  without  perforation;  (3)  by  ™ ^ 

the  viscus  due  to  the  contraction  followmg  a  .<=-°f  ^^^^^^^^^^^^ 
i.e.,  in  a  direction  transverse  to  the  long  axis  «  ^^^"^"^^^^ 
somewhere  about   the  junction  of  the  pyloric  th i  d  withjhe 
cardiac  two-thirds,  the  contraction  perhaps  ^'^^'^'^'^^^.^^^^ 
degree  that  the  cardiac  and  pyloric  portions  only  '^^^  ^^^.t^oL^^ 
orifice  admitting  a  No.  3  or  4  catheter;  (4)  by  asundar  const-^^^^^^^ 
but  the  result  of  malignant  disease  which  may  or  ^^ay  ^ot  have 
been  preceded  by  a  simple  ulceration.    In  this  case  the  disease 
gradually  spreads  till  it  -ay  involve  the  whole  orgnam    The  ^ 
L  generally  those  of  chronic  ulceration  and  dilatation.    T^e  sp^^^^^^^^^ 
signs  are  those  of  the  dilatation  into  two  sacs,  with  an  mdmated 
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mass  between,  also  a  gurgling  sound  due  to  the  passage  of  fluid  from 
one  sac  to  the  other;  moreover,  after  washing  out  the  cardiac  sac 
until  the  fluid  returns  clear,  if  the  patient  is  shifted  to  his  left  side 
the  decomposing  contents  of  the  pyloric  sac  may  rush  back  into  the 
cardiac  sac,  as  evidenced  on  again  washing  out.    The  operations 
which  have  been  employed  are  ;  (a)  gastroplasty,  or  the  division  of 
the  stricture  as  in  pyloroplasty,  which,  however,  is  likely  to  be 
oUowed  by  a  relapse ;  (b)  gastro-gastrostomy,  an  anastomosis  be- 
tween the  two  sacs,  which  may  not  be  easy  to  carry  out,  and  so  the 
disease  may  continue,  for  the  pyloric  sac  has  to  be  brought  back 
over  the  cardiac  sac  with  the  stricture  as  a  hinge:  (c)  gastro- 
enterostomy, which  seems  to  have  been  the  least  successful--indeed 
a  commumcation  is  then  required  between  the  jejunum  and  both 
sacs ;  (rf)  partial  gastrectomy  with  end  to  end  union,  which  as  it 
gets  nd  of  the  disease  is,  if  it  can  be  carried  put,  the  best  operation 
especially  if  there  is  any  doubt  of  the  disease  becoming  cancerous 
Carcinoma  of  the  stomach.-This  disease  is  of  very  frequent 

TfT^r"'  T'"^^       ^'"'^  '0  P^^-         °f ^--les  dying 

of  cancer  in  this  country  and  13  per  cent,  of  all  females.  Although 
earlier  and  later  ages  are  not  exempt,  yet  it  generally  appea  s  after 
forty  and  before  sixty.    Medical  treatment  has  no.  means  of  check 

slight..  The  disease  terminates  fatally  on  an  average  in  about  a 
year  from  the  commencement  of  the  symptoms.    It  is  very  difficult 

ro;erat  0^  Tr  d-r  '^-^  --^^  ''^^^  ^loi  of  tmoti 

in  a  pattnt  over  fo  ?    {  'T/'-'T^  disturbance  occurring 

in  a  patient  over  forty  should  induce  a  most  careful  examination 

be  advised  at  once     Wh  '  '^'^'^"^  ^^''^'^  ^'^^^ 

the  majority  of  cases  thl  '  i  i« 
after  fL,  rel  eved  bv T^^^^^  P^"^  distension 

after  forty'  a  pZbleiru  '         ?  ^"'^^"'^  "^^^'^ 
exploratio^n.  ^iMs  uselesT  o  7T  T''^  ^^vising 

heemorrhage  vom  tin  '  3  7  T^'^  ^^''^  '^^^^^d  wasting! 
thevomit:^:iir^^^^^^^  organisms  S 

on  chronic  ulceration  wns  t  ^  °f "'^^^r.     1  hat  cancer  supervened 

definitely  discouttenanoed  ™S  T*''  p'^^""- 
tlmt  long-continued  chront  ,.1     V        f  <^tteMiov,   has  slimvn 
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to  dandular  invasion,  the  glands  involved  being  especially  those 
aLftTe  lesser  curva  ure  np  to  the  left  coronary  artery  ;  also  but 
foTlt:  extent,  the^gland^^^^^  the  gr.^^  ^rZllfTZ 
T^le^Mrdes't  especially  along  its 

[ess     curvature,  and  to  a  less  extent  along  the  greater,  but  i 
remarkable  in  that  it  hardly  ever  spreads  to  the  duodenum  The 
X?4n  first  fixes  it  behind  to  the  head  of  the  pancreas,  then  to 
othe      ructures,  the  abdominal  wall,  liver  and  gall-bladder.    2.  A 
rarer  form  of  cancer  infiltrates  all  the  wall  of  the  stomach  formmg  a 
ea  Lry  puckered  condition,  compared  to  a  leathern  bottle.  There 
tut  lit'tle  tendency  to  ulceration  and  a  later  mfi^^rat.on  around 
also  dandular  enlargement  takes  place  less  quickly.     3.  A  stil 
rarer  form  is  a  welUocahsed,  sessile  or  pedunculated  tumour,  bu 
such  a  tumour  has  often  a  sarcomatous  rather  than  a  care— 
\    .f,..«  r^r  mav  be  in  younger  patients  merely  a  fibroma,  ine 

can  only  be  done  in  the  rare  third  type ;  (2)  partial  gastrectomy 
which  must  be  more  extensive  than  implied  by  the  term  Pjlof  ectomy ; 
TsUotrgastrectomy,  which  has  been  done  for  the  second,  "  leathern 
Sttle  "  form  ;  (4)  ^astro-enterostomy,  when  tl-e  -  -^^^^^^^^^ 
growth  about  the  pylorus  but  the  cardiac  end  of  the  stomach  is 
free-  (5)  ieiunostomy,  when  the  whole  or  nearly  the  whole  of  the 
cardia    enVof  the  stomach  is  infiltrated.    The  best  results  up  to 
now  obtained  are  said  to  be  :  by  jejunostomy  a  prolongation  of  life 
for  a  few  weeks  ;  by  gastro-enterostomy  a  prolongation  on  an  average 
of  thr"  to  five^  m'oJths ;  by  partial  or  completo  gastrectomy  a 
loneation  of  life  for  two  years,  over  and  above  the  year  the  uutieated 
dilsfmay  be  expected'to  last.    But  of  these  there  are  some  cases 
t  whroh  th'ere  has'been  no  recurrence  for  four  yea-  oi-  -re ,  a  few 
patients  have  lived  so  long  that  they  may  be  said  to  have  been  cured 
altogether.    Supposing  a  more  rapid  diagnosis  and  ^y^^^'  '^^^ 
to  exploration,  50  per  cent,  of  all  cases  f^.^^'  ^^^'^"'^'^ 
might  obtain  this  average  prolongation  of  life  of  ^wo  >ea  s. 

Operations  for  simple  pyloric  stenosis.-^a^ h  atat^^ 
of  the  p^Mic  end  of  the  stomach  for  ^^-^P^^  fi^'^^'l' ^  ''''''T'^^^^^ 
operation)  consists  in  opening  the  stomach  and  then  drlat.ng  th 
pyloric  end  with  the  finger  or  dilators.    The  wound  m  he  stomad 
fs  then  closed  by  Lembert's  suture,  and  the  -^^7".^  pauete^ 
united.    The  operation  has  been  sometimes  followed      ^eath  f  om 
haemorrhage  or  peritonitis,  and  there  is  a  tendency  for  the  s  i  ctme 
to  recur.    Pyloroplasty  is  now  generally  substituted  for  dilatatio 
of  the  pylorJs.    Stenosis  of  the  cardiac  orifice  has  been  treated  m 

this  way  with  success.  .     ,  -jjio 

P,Jo,.^a..,.-After  having  opened  the  abdomen  "^^f/^^ 
line  above  the  umbilicus,  the  pylorus  is  drawn  ^ov^y^f'^^l^^ 
wound  and  the  peritoneum  protected  by  packing  round  AMth  gauze 


GASTRECTOMY. 


861 


or  sponges.    A  longitudinal  incision  is  next  made  from  the  stomach 
to  tlie  duodenum  on  a  probe  or  director  previously  passed  throu-h 
the  stricture.    The  centre  of  the  wound  on  each  side  is  retracted 
until   It  IS  diamond-shaped  (Fig.  406),  and  the  wound  is  then 
closed  by  a  double  row  of  sutures  in  the  vertical  direction:  the 
deeper  should  involve  all  the  coats,  the  superficial  one  only  the 
serous   and  muscular  coats.     This  operation   may  be  usefully 
employed  for  slight  cases  of  pyloric  obstruction,  but  cases  in  which 
there  IS  marked  hypertrophy  or  a  suspicion  of  malignant  disease, 
and  those  in  which  the  pylorus  is  embedded  in  adhesions,  are  unsuit- 
able as  well  as  cases  of  well  marked  ulceration.    These  are  better 
treated  by  gastro-enterostomy,  to  avoid  relapse.    After  the  opera- 
tion the  patient  is  given  nutrient  enemata  until  water  is  kept  down, 
and  then  careful  feeding  is  proceeded  with. 


i 

insertion  of  sutorto  n  la^^^^^^^^  u""''  ''^T'''"'^''^''^' 

angles  to  the  line  of  the  incision.  ^  °^       ^"""^  at  right 

J^:^T^2^:'TT^^^        "P^^^'^"^  ^^^'-^^d  when  the 

the  stomachtlf  rn  ,  ^h  ,  '  'i"'  P^^--- 

object  in  vTew  1  t^sh  1  H     !  "^^^ch  atrophy  the 

as  Viokly  asVi^,^^^^^^^^       stomach  so  as  to  allow  food  to  pass 

and\bsorU'Xtt  rrl  d  i;;^ ^^^^J  f  ^^^^^^^ 
front  wall  of  the  stomar^«  ^''^  "^^^^  ^lo^g  the 

leading  from  the  lonh  '  '°  '^"''^        ^'^'^^^^^^  ^"to  a  tube 

alternative  opettioi  l^^"'/""?'"'^'  '^'^  duodenum.  The 
generally  adopted  ^^^^^'^-^^terostomy  which  is  now  more 

pylorus  only,  is  generallv  «Ll  -^^      r^^  of  the 

malignant  g'^owtir  tVwSr  ''''  «f 

gastro-enterostomy  he  mav  hi  1^       "^'f"     ^^'^'^  '^'^^  by  doing 


862  DISEASES  OF  REGIONS. 

■  ■  .      fViP  nvloms  will  be  doing  too  little  or 
too  mucn.    lu  jjf^y     j  ,     «  .y^^  elauds  as  are  affected  are 

scopically.  Meanwhile  the  surgeon  can  go  on  with  the  g^stro  e^tf^ 
scopicaiiy.    x  oneration     The  operation  is  commenced  by 

dealin-  with  the  glands  along  the  greater  cvirvature.  The  tumour 
tT^t  rlised  from  its  posterior  attachments  together  with  the 
Wed  o-  ands  The  Pjlorus  is  isolated  by  ligatui-es  from  the 
TaSepSf  LenIL  aUe.  and  from  the  g-t-colic^^^^^^^ 
below  drawn  forwards,  the  peritoneum  protected,  clamps  aie  applied 
ofthe  heThy  stomach  and  duodenum,  and  the  tumour-  cut  away 
w^th  an  inch  o^  healthy  tissue  beyond,  bleeding  points  bemg 
Imped  aid  tied     In  somewhat  more  advanced  cases  the  « 

is3ied  obliquely  across  ^^^--tlf^of^fgrrrc^Ut^ 

fV.P  Ipsspr  curvature  and  about  halt  ot  tue  greaLBj. 
Furttr  rrovS  of  the  latter  involves  some  risk  of  causing  gangrene 


BillS  in  his  hrst  operation  made  an  end  to  end  union.^^ 
to  make  the  duodenal  opening  -^  ^^Jf 

longitudinal  incision  has  been  made  in  the  duodenum  °PP;^^J'^  J  ^ 
mefentery.  If  not,  much  of  the  stomach  must  be  separately  umted. 
For  end  to  end  union  (see  p.  554).  „j^„fpd  i  second 

But  many  failures  have  occurred  and  Billroth  ^^opt^^^  f^^^ 
..ethod  of  closing  the  stomach  and  <i-denum  sepau^^^^^^^^ 
performing  an  anastomosis  between  the  remamdei  o  ^^e  stonm^^^^^^^ 
L  first  pirt  of  the  iejunum.    This  has  been  the  plan  n^^   e  g  n^^^ 
followed  of  late  years.    In  connection  w'lth  '^^.j^gti^er 
occurred  a  leakage  ^rom  the  bliiKl  end  o  the  duode^^^^^^^ 
due  to  the  cutting  of  its  blood  supply,  or  ^^om'^^^'f^^'^,  of 
in  a  cul-de-sac.    Hence  has  arisen  the  proposal     fix  tl^e  cut^e 
the  duodenum  in  the  wound,  so  as  to  provide  f^^f^l^^""!^^,^ 

Total  gastrectomy,  which  has  now  been  f  f .  ^^y/^^^eh 
performed  in  a  similar  manner  to  the  above,  but  »  «^<i^^  'g^^^ 
th  ca'dlac  orifice  underneath  the  ribs,  a  larger  abdominal  incision 
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is  requii-ed,  whilst  a  bolster  placed  behind  the  patient's  lower  ribs 
will  further  facihtate  the  steps  of  the  operation  by  makin.  the 
stomach  more  prominent.  ^ 
After    removal    of  the 
stomach    the  duodenum 
may  be  joined  end  to  end 
■with  the  oesophagus,  or  if 
it  will  not  reach,  a  loop  of 
jejunum  brought  up  and 
joined   on   to   the  oeso- 
phagus. 

Gastro  -  enterostomy 
consists    in    making  an 
anastomosis  and  forming 
a  fistulous   opening  be- 
tween  the  stomach  and 
small  intestine,  when  the 
outflow   through  the 
pylorus  is  obstructed,  and 
the  case  is  unsuitable  for 
pyloroplasty.    It  is  em- 
ployed for  231/loric  stenosis 
with  dilatation  ;  for  per- 
sistent ulceration  with  re- 
curring haemorrhage;  for 
inoperable  carcinoma,  as  by 
its  means  life  may  be  pro- 
longed for  months,  and 
well  -  authenticated  cases 
have  lived  for  one  to  three 
years    before    dying  of 
cancer;     for  congenital 
pylortc  stenosis.  This 
operation   has  been  suc- 
cessfully performed  within 
a  month  after  birth.  The 
anastomosis   is  generally 

performed  by  a  double  row 
of  sutures  (see  p.  561) 
but  some  use  Murphy's 
button,  especially  when 
the  patient  is  weak  and 
speed  essential.   The  anas- 


^^!ni°''"~^'  ^^sfcro-duodenostomy.  B.  Anterior 
I'umy.     St.  btomaoh.     p.  Pvloni<i      ,1  n 

r^olon.  '         ^-°<^-li"S  limb 


lan 


tomosis  may  be  made  in  one  of  fh. 

'»c..sion  in  the  epigastrium  Positions,  through  a  media 

(1)  Gastro-duodenostomy  (Fi„   407^  a 
between  the  stomach  near  the  i.ro.,/^"       ."'''''""""^'''^*^"  ^«  »^ade 

the  g,eat  curvature,  about  the  junction 
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portion  of  the  daodemim.  ^"."f  ""^^^^  third  of  the  stomach, 

border  and  drawn  to  the  left  ove>       »  "^^^^^^  d„odenam 
The  operation  allowB  ^^•'J'''''\ZXi<>i  i^^^<:'  of  regurgitation 
rjLn^tTrit  StnT:^:  ^eT^^rio  iJ.<  .he 
"In"  ,  ulceration  or  a  new  growth  or  .s  bur,ed  .n 

adhesions.  .  .  /^icr   407  B.  408)  is  a 

(2)  Anterior  PrecoUc  ^t^^^^o^^^  f^H^ 

relatively  easy  and  ^^f^^^^s  opening  is  formed,  so  that,  the 
below,  yields  g«°\^«^^^^'^-  ^tthWhe  bUe  from  the  duodenum  at  an 
r  tr:??arrC.^^  and  -  onward. 

rdt?ditirro7ttrnrr":.t%rr.  .ar  a,  po.ihle 


A. 

jejunostomy. 

from  ulceration  or  malignant  disease  ''■^  P^;™^^!"  St 

stomach  has  become  dilated,  ^;',''STd'^  t  ^ 

jejunum  will  not  be  dragged  upwards  „„„^„,„eement 
Is  jomed  the  jejunum,  about  -g'f  the  right 

To  quickly  And  this  spot,  draw  the  'f  °=™'='"7"  backwards  the 
uutnit  becomes  taut  at  the  splemc  .^''^P^^^^^^^^  splenic 

hand  below  the  mesocolon,  and  n,  the  of  "be  jejunum, 

flexure  and  the  spine  is  always  found  the  fiist  oop      ™  J 
Note  the  duodeuo-jejunal  junction  m  '»  f  j*;";   „f  tbe 

direction  of   the  mtestiua  »"^J»[y„,fLSards  and 

which  thus  will  neither  favoiir  regurgitation,  noi  becom 
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diameter  than  the  normal  pylorus.  Four  inches  of  the  jejunum 
should  be  thus  sutured  obliquely  to  the  anterior  wall  of  the 
stomach,  taking  care  that  the  current  in  the  jejunum  runs  from 
above  downwards,  and  that  the  loop  is  eighteen  inches  in  length  from 
the  duodeno-jejunal  junction,  so  as  to  allow  of  room  for  the  colon 
to  distend  without  obstructing  the  flow  of  bile. 

(3)  Postenor  retrocolic  gastro-jejunostomy  (Figs.  407  C  408  C) 
consists  in  applying  the  jejunum  to  the  back  wall  of  the  stomach  at 
Its  most  dependent  point,  with  the  object  of  favouring  the  outflow  from 
the  stomach.    The  mesocolon  is  raised,  and  an  opening  is  torn  in  it 
with  great  care,  so  as  not  to  injure  the  colic  vessels.    Through  this 
aperture  a  fold  of  the  posterior  wall  of  the  stomach  is  drawn  out  and 
jouied  to  the  adjacent  jejunum.    Whilst  the  result  may  be  quite  satis- 
factory, yet  in  some  cases,  owing  to  the  subsequent  shrinkage  of  the 
stomach,  the  jejunal  loop  is  drawn  upwards  and  kinked,  so  that  a 
spur  IS  formed,  obstructing  the  onflow  of  the  bile,  which  therefore 
regurgitates  into  the  stomach.    The  patient  suflfers  from  bilious 
vomitmg  becomes  more  exhausted,  and  dies.    Hence  some  make  an 
additional  anastomosis  between  the  ascending  and  descending  limb 
0   the  jejunal  loop  (Fig.  407  C,  j  {a),  j  (d)  ).    Or  by  the  aid  of 
clamps  the  vertical  first  portion  of  the  jejunum  above  the  point  i  (d) 
IS  joined  to  the  stomach  (Moynihan).     But  tight  clamping  may 
cause  paralysis  and  gangrene.  e  b  y 

After-treatment  for  all  operations  on  the  stomach.— The 
patients  head  and  shoulders  should  be  raised.  He  should  be  fed 
Avitn  nutrient  enemata  (sometimes  adding  5ss.  to  ?i  of  brandv\ 
every  three  hour-s.    Morphine  and  atropin"  aL  in  ecSd  to  preven 

oTTh  e?h  "P^^^^^  -ry  two 

01  thiee  hours.    As  soon  as  the  patient  can  keep  down  wate/  sins 

I  auidt  d°''  "  be  gLn      the  n  'oT 

Liquid  food  IS  required  during  convalescence  at  frequent  intervals 
the  moi.  frequent  the  larger  the  extent  of  stomach  reLved  Wh^i 
the  whole  stomach  has  been  excised  and  the  patient  recovered  lTqu!d 
01  semi-sohd  easily-digestible  food  has  been  Required  every  wo  E 
After  recovery  from  gastro-enterostomy  the  patient  siruld  b« 

have  been  rendered  r>nmfm.f  1 1  j  ,  eitoimed  thus,  patients 
weeks.  comfortable,  and  their  lives  prolonged  for  some 

^atfnyZTyToL  °P^^^*r-P-fuse  h.matemesis  ending 

stomadi,  witl  ourinv  bin'nM     T^^T  --«""«°ted  witii  thf 
,     mout  any  lesion  of  the  stomach  being  discovered  at  the 
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post-mortem  examination.    The  haemorrhage  is  a  capillary  oozing 
?h  ov^h  the  intact  mucosa  and  appears  to  follow  a  vaso-mo  or 
paralysis  of  the  splanchnic  vessels.    It  has  occurred  mos  frequently 
!fter  operations  on  the  gall-bladder,  also  after  operations  for  strangu- 
£  d  lS:,5^"  moval  of  omentum  and  ovariotomy,  after  exploratory 
laparo  omy  and  tuberculous  peritonitis.    But  apar  from  operation 
it  r^Iy  appear  as  a  late  symptom  (black  vomit)  in  intestinal  obstruc- 
tion and  appendicitis,  and  during  convalescence  from  typhoid  fever 
Th  se  cases  do  not  seem  to  be  connected  with  sepsis.  Duodenal 
uberat  on  and  perforation  into  a  gastro-duodenal  artery  may  follow 
s  pt  c  operations,  just  as  it  has  been  noted  occasionally  after  burns. 
ThCpa'tients  hkve  died  from  h.matemesis  from  th.s  cause  during 
convalescence  from  operations  for  cancer  of  the  pharynx,  of  the 

"""T.^ trLnent  consists  in  absolute  rest,  rectal  feeding,  morpliinc 
and  atropin  injections  at  frequent  intervals  to  stop  the  vomitmg, 
and  continuous,  subcutaneous,  salme  mfusion. 

Duodenal  ulceration  occurs  most  commonly  in  men  about  forty 
as  compared  with  gastric  ulceration,  which  is  more  freq-ent  m  y^^^^^^^ 
women     In  some  cases  no  symptoms  have  preceded  perforaUon, 
Xch  gives  rise  to  acute  pain  below  the  right  costal  arch,  often 
^tending  downwards  to  L  right  iliac  fossa   -llapse  subn-m^^ 
temperature,  feeble  pulse,  with  increasing  rigidity  of  tbe  abdonnnal 
musdes  and  loss  of  liver  dulness.    Vomiting  is  .^f^^ 
be  slight  and  merely  gastric.    Such  a  case  cannot  be  diBtmguished 
from  gastric  ulceration  until  the  abdomen  is  open  d,  -'^e^  ^ile 
stained  fluid  maybe  observed  escaping ;  the tr eatm en  is  similai.  and 
it,  the  vast  majority  of  cases  the  ulcer  has  been  found  more 
than  two  inches  fr'om  the  pylorus.    ^  subacute  perforat  on  may 
give  rise  to  a  perigastric  or  subphrenic  abscess.    Some  cases   un  a 
tlow  course,  and  are  indicated  by  recurring  attacks  of  meW  oi 
by  vomiting  of  blood  mixed  with  bile.    When  more  f  o-^       '  ^ 
stLosis  of  the  duodenum  is  set  up  with  wasting  and  ^^^^ ^ 
stomach,  without  bile  in  the  vomit.    Suture  of  the  Pe^oia  K,n  and 
the   duodenoplasty,    but    especially  gastro-jejunostomy   m  non- 
perforated  cases,  have  been  attended  with  success. 

SURGERY  OF  THE  GALL-BLADDER  AND  LIVER. 

For  Rupture  and  wounds  of  the  gall-bladder,  see  Injnrie, 

of  the  Abdomen,  ^.  5(36.  .  f„„i.„„wn 

CholeUthiasis.-The  formation  of  gall-stones  is  f  }'^)^^^ 
causation.  (1)  Some  think  organisms  play  a  part  ^^^^  ^^^^^^^^^^^^^ 
tion  of  calculi  following  typhoid  fever  * 
(2)  Others  hold  that  the  gall-stones  form  behmd  congenital 
strictures,  and  Dr.  Still  has  described  this  origin  m  ^omejom.^ 
children   uffering  from  gall-stone  colic.    (3)  Another  conjectuie  is 
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that  tight  lacing  by  women  inhibits  the  full  movements  of  the 
diaphragm,  favouring  retention  of  bile,  and  the  frequency  of 
occurrence  in  women  may  be  held  to  support  this  view.  (4)  Gall- 
stones have  also  been  attributed  to  inspissation  of  bile  induced  by 
want  of  exercise,  high  living,  obesity,  constipation,  advancing  age. 
Calculi  may  form  in  the  gall-bladder  or  its  duct,  in  the  hepatic 
or  in  the  common  duct,  or  being  formed  may  pass  down  the 
common  duct  and  lodge  in  the  diverticulum  of  Vater,  or  escape  into 
the  intestine,  or  may  ulcerate  from  the  gall-bladder  into  the 
duodenum  or  more  rarely  into  the  colon,  and  when  of  large  size 
give  rise  to  intestinal  obstmction. 

The  stones  which  form  in  the  cystic  or  common  duct  have  gene- 
rally the  shape  and  size  of  date-stones.  Those  in  the  gall-bladder 
and  in  saccular  dilatations  of  the  ducts  are  spherical  in  form  and 
when  tightly  packed  are  facetted  like  dice,— they  may  lie  closely 
together  m  a  small  gall-bladder,  without  any  surrounding  fluid  like 
peas  m  a  pod.  The  gall-stone  that  causes  intestinal  obstruction  is 
a  smgle  large  oval  stone,  attaining  the  size  of  a  hen's  egg  which 
IS  formed  in  the  fundus  of  the  gall-bladder.  It  may  beforehand 
produce  no  symptoms  sufficient  to  attract  attention  even  whilst 
ulceratmg  through  into  the  intestine. 

A  distended  gall-bladder  forms  a  smooth  tumour  projecting 
by  Its  rounded  fundus  into  the  right  hypochondrium  below  the 
mnth  costal  cartilage  and  moving  with  the  liver  during  respiration 
An  enlaj-gement  may  be  made  out  by  percussion,  also  by  palpation' 
an  anesthetic  being  required  when  the  abdominal  walls  a^-e^ens  o^ 
the  patient  may  be  turned  over  on  the  face  or  placed  in  the  knee- 
shoulder  position  when  the  tumour  becomes  more  easily  felt  1 
distended  gall-bladder  may  contain  more  or  less  altered  bile  often 
m  very  arge  quantity,  or  biliary  calculi  sometimes  in  great  numbeT 
tl  pTinF.T"''"'^^"''"''  have  gained  admission.    Distension  of 
the  ga  1-bIadder  may  be  followed  by  ulceration  or  rupture,  (l)  lto 
the  peritoneal  cavity,  (2)  into  some  part  of  the  intestine    3  nto 
the  pelvis  of  the  kidney,  (4)  externally'on  the  skin  suitce 

escapll^  wr'"  '^'r-''.''''''^  cavit^.-Bile,  when  sterile,  may 
escape  in  laige  quantities  into  the  peritoneum  without  at  ond 

abscess  may  form  rd  int?ciH"'"'rH  '  P^rinepkritic  or  subphrenic 
Hence  the  occill  I  gall-stones  may  escape, 

abscess  in  the   o^^^^^^^^  a  biliary  calculus  on  opening  an 

expectoration  of  a  r^llstoL'T'u''  T  P^^'^^"^"^^"-^  of 'the 
penetrate  the  dianhraff'!?^^^    "^^^^  ''''^  ^  subphrenic  abscess 
tnre  into  the  ^^s^TutZlZt"  P^"""?,"' 
that  is  most  frequen  Iv  nvnl     i  less  often  the  colon, 

a  large  o.l.nlTZylZtZ\  '^'^^^'-^  ^'^"^  f-™^^ 

6  may  escape  and  give  rise  to  intestinal  obstruction 

55—2 
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Ruvture  into  the  pelvis  of  the  kidney  is  rare.  Bile  and  gall- 
nfs  Ctben  pass  direetly  into  the  urine.  (4)  Bn>ture  on  the 
S  wie.-Here  an  external  biliary  fistula  may  be  formed  by 
the  SeTon  of  the  gall-bladder  to  the  abdommal  wall  and  the 
ormation  of  an  abscess  from  which,  after  it  has  burst  on  the  surface 
Xtlnes  may  be  discharged.  The  umbilicus  is  the  commones 
place  oT  the  rupture,  extension  taking  place  along  the  course  of 
tVip  obliterated  umbilical  vein.  .   i  . 

Emr,Yema  of  the  gall-bladder.-Gall-stones  may  remam  latent 
infhrglllbladder,  merely  causing  intermittent  attacks  of  pam  and 
iaundice  Inflam;nation  and  suppuration,  however,  may  at  times 
Cur  possibly  as  the  result  of  invasion  through  the  duct  by  the 
bacm'us  coli  communis;  occasionally  as  a  secondary  pyaemic  process 
Se  suppuration  is  attended  by  general  fever,  and  the  abdommal 
walls^overing  the  distended  gall-bladder  become  rigid  and  in- 
flamed T  the  course  of  typhoid  fever  the  gall-bladder  is  often 
distended  owi^ig  to  cholecystitis  which  may  subside,  or  go  on  to  sup- 
purtS^i'uTerftion  of  the  wall  and  perforation  into  the  abdominal 

'^Obstruction  of  the  gaU-ducts  by  calculi.-The  cystic,  hepatic, 
or  ^ommo'fduct^^^^^^  become  obstructed  by  inspissated  mucus,  or  by 
he  mpaction  of  a  biliary  calculus,  exceptionally  by  hydatids  i  by 
a  round  worm.  When  the  obstruction  is  confined  (a)  to  the  cystvc 
1  Hhere  is  distension  of  the  gall-bladder,  but  -  ^  ^^^^^ 

confined  to  (b)  the  hepatic  duct  there  is  i^^^^]'^  ^""^ 
Xn  involving  (c)  the  common  duct  there  is  jaundice  with  dis 
TetL  of  tli:  dii  above,  but  not  of  the  gall-bladder  (^^^^^^^^^^^ 

:t^rt?:e:i?i:^^^t^^^^^ 

but  from  time  to  time  descends  into  the  cystic  or  --mon  d^i  t  w^^^^^^ 
it  acts  like  a  balWalve  and  then  faU^^^^^^^^^^ 

or  into  a  dilatation,  allowing  bile  to  pasn'ecimi7j  c>      y  / 
The  pain  with  vomiting  during  these  attacks  J^^^?™^ 
and  i's  in  itself  an  indication  for  an  exploratory  oV^^^'^^nl 
no  distension  of  the  gall-bladder  can  be  ;^ade  ou  •  f^^^^ 
the  iaundice  follows  an  attack  of  pam  after  t;!^"^?-^^  ' 
ix  hours.    When  a  calculus  lodges  in  the 

there  is  an  intermittent  flow  of  bile,  causmg  the  jam  d  c^^  to  vai  J 
tithout  disappearing,  but  attended  with  intermittent  f^^^^^^^^^^^^ 
with  some  enlargement  of  the  spleen  but  ^^^'^^^J,  .^^^'i^'^^^^^^^^^ 
patient  does  not  feel  ill,  nor  does  he  lose  much  :    ^  ^^""^i^^a 

may  supervene  with  the  jaundice,  and  the  coagulability  of  the 
when  tested  by  Wright's  method  is  fo^^^J  diminished. 

Compression  of  the  common  ducL-The  ^^^^^'^/"^J^^'^^  a 
involved  in  adhesions  about  the  pylorus,  or  be  compiessed  by 
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tumour,  or  by  the  inflammatory  swelling  in  chronic  pancreatitis,  or 
be  kinked  by  displacement  of  the  liver. 

Obstruction  mvolving  the  hepatic  ducts  is  shown  by  jaundice 
and   enlargement   of   the   liver,    without   enlargement   of  the 
gall-bladder.     The  jaundice  and  the  enlargement  may  be  slowly 
progressive,  or  there  may  be  intermittent  attacks  of  fever  with 
rigors,  termed  cholangitis.    This  obstruction  is  most  commonly  due 
to  malignant  disease,  when  inflammatory  complications  are  usually 
absent.    Less  often  it  may  be  secondary  to  obstruction  in  the 
common  duct  at  or  below  its  junction  with  the  cystic  duct.  More 
rarely  the  obstruction  lies  above,  in  the  hepatic  ducts,  and  is  not 
rnalignant.    Then  the  ducts  may  be  dilated,  and  contain  calculi :  or 
the  bile  becomes  infected  by  bacteria,  and  suppuration  occurs.  In 
the  last  cases  the  condition  is  the  same  as  septic  pylephlebitis  (p  876) 
Malignant  disease  of  the  gaU-bladder  and  duets.— In  a 
large  number  of  cases  this  is  undoubtedly  due  to  the  prolonged 
irritation  of  a  stone.    In  the  case  of  the  gall-bladder  there  is  usually 
a  history  pointing  to  chronic  cholecystitis  ■  on  this  follows  the  growth 
of  an  irregular  nodular  tumour  continuous  with  the  liver,  which  is 
invaded  directly  from  the  gall-bladder.  Malignant  disease  involving 
he  hepatic  or  common  duct  may  begin  quite  insidiously  in  a  pain 
less  manner  with  slowly  increasing  jaundice  until  there  is  complete 
obstniction     When  there  is  also  rapid  loss  of  weight  and  distension 

I  li  iftt;     ':r7    ^^^^     p^-'^^-^  -^icated. 

be  arould  l^f  1  '?i!  °  i  "'^^^^  ''''  ^'^P^^'  ^-"^^^  may 
be  around  a  calculus  m  the  lower  part  of  the  common  duct  but 

pancreatic  fluid  still  escapes  and  fat  is  absorbed.  Inc'eX  jrundice 

po  nts  trm'r^^'T?^^'  with'oin  V  r 

™i  vr.nnr'' ^"T^"^'^^        h^P-^i«  ducts,  and  this  i 
geneially  secondary  to  a  growth  in  the  pancreas  or  elsewhere. 

OPERATIONS  ON  THE  GALL-BLADDER. 

tomt°^r'''*°*.°'^'' "''^'^^^     t'^^  gall-bladder,  Cholecysfcos- 

downwards     Make  fl^^'l^^f'  ."^^^  ^^^I^t  the  intestines  slip 

beginning    ust  be  ow  thT  'l '""r"  "  ^^"^^  semilunaris, 

tumour  whin  the  vTllt.  u  't'  '''''^  '^''^^^S''  "^^^  the 
divided  the  abdoLina  n^^^^  ^"''"^'^  "--^"S 

peritoneum.  SetTft         ^hT'i^'^PP'^^       bleeding,  open  th^ 
liver  if  it  does  not  mesen     ^f^^""^^''  ^^^^h  the  finger  beneath  the 
not  present  in  the  wound,  and  bring  it  to  the  surface 
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^acticable  Pack  the  wound  with  sponges  to  prevent  any  fluid 
it  practicauic.    -i.<*v  ^niritir  ind  introduce  an  aspirator- 

escaping  "f'^I  '  4   t  J^^^^  cscpes,  .hould  be 

needle  into  the  gall-Madder,  »l>'«l  ;,f2  opening  in  the  gall-bladder 
„eU  drawn  into  *-™-ttoSos     «  astoSe  is  found  impaeted 


o 


, — + 


Fio.  409.-Diagram  showing  the  anatomical  if  ^-^^^^^^.^l^t^^  ribt 
as  exposed  by  an  oblique  mcision  Pf^  le)  *"  * -1        „vstic  duct  is  seen  joining 
the  middle  line  outwards.    The  gall-bladder  with  it   cystic  ouc  ^^^^^ 

with  the  hepatic  duct  to  form  the  common  '^^^^.^^^^^J^^J^f,',;^^^  pancreas  to  the 
foramen  of  Winslow  (indicated  by  the  arrow)  thioi^^^^  ^^^^^^.^ 

duodenum.    Behind  the  common  duct  is  f  f  po>  ta  ^^^^^3 

artery,  both  of  which  in  their  passage  to  the  livei  gne  ott 

and  gall-bladder. 

wall  of  the  duct,  or  by  chipping  off  fragments  as^it  Hes  in  the  d-t 

If  the  gall-bladder  be  healthy,  a  tube  may  be  tied  ^to  the  ap 

in  the 'gall-bladder  which  is  fixed  by  -"^dX  c  o  e'':he 

toneum;  except  for  the  dram  tube  m  the  f^^^^^^^^^^ 

abdominal  wound.    The  biliary  fistula  tl-^  f  may^^^^^^^^  ^^^^ 

weeks  if  the  cystic  duct  has  been  cleared  and  tl^«  8'^^/  ^'^^^^^  ^i^^^. 

been  ioiiied  only  to  the  peritoneum  and  not  brought       to  the  sK^ 

Cholecystendysis  is  the  operation  after  opening  tli<;8'?^;^^3 
by  a  small  incision  and  removing  the  stone,  of  closing  the  ^^ound 
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by  a  double  row  of  sutures.  After  the  projaer  toilet  of  the 
peritoneum  has  been  made,  the  wound  in  the  parietes  is  then  closed. 
It  should  only  be  done  when  the  walls  of  the  gall-bladder  and 
the  bile  are  quite  healthy ;  or  for  small  penetrating  wounds  or  a 
small  rupture  of  the  gall-bladder  in  the  neighbourhood  of  the 
fiindus.  This  operation  is  contra-indicated  when  there  is  obstruc- 
tion in  the  common  bile-duct,  when  the  walls  are  inflamed  and  the 
gall-bladder  contains  a  purulent  fluid. 

Cholecystectomy,  or  the  excision  of  the  gall-bladder,  has  come 
to  be  the  operation  now  often  performed.    It  prevents  recurrent 
cholecystitis,  re-formation  of  gall-stones,  the  persistency  of  a  biliary 
fistula,  and  the  possibility  of  cancer  being  ultimately  set  up  in  a 
diseased  structure.    The  patient  does  not  apparently  sufFer  from  the 
loss  of  the  gall-bladder.    It  is  especially  required  :  1,  where  perfora- 
tion following  suppuration  and  ulceration  has  occurred,  and  the  coats 
are  found  too  softened  to  admit  of  suture ;  2,  where  on  opening  the 
abdomen  the  gall-bladder  is  found  so  contracted  that  its  fundus 
cannot  be  drawn  into  contact  with  the  abdominal  walls  without 
tearmgitj  3,  for  the  cure  of  a  persistent  biliary  fistula  when  the 
common  duct  is  patent ;  and  4,  for  early  cancer.    It  is  especially 
contramdicated  when  the  gall-duct  is  alFected;  then  an  anastomosis 
IS  required.     Make  an  incision  similar  to  that  for  cholecystotomy 
prolongmg  it  by  dividing  the  muscles  upwards  and  inwards  parallel 
to  and  a  little  below  the  ribs  when  more  room  is  required  (Fig  409) 
Having  well  packed  the  wound  with  sponges  to  prevent  blood"  escap- 
ing into  the  general  peritoneal  cavity,  separate  the  gall-bladder 
trom  the  liver,  clamping  or  tying  any  bleeding  vessels,  ligature  the 
cystic  duct,  cut  away  the  gall-bladder,  touch  the  stump  with  carbolic 
acid,  remove  the  sponges,  and  unite  the  abdominal  walls.     A  plug 
ot  gauze  or  drain  may  be  passed  into  the  right  kidney  pouch 

Choiecystenterostomy,  or  the  establishment  of  an  anastomo- 
sis between  the  gall-bladder  and  the  intestine,  is  required  for 
sSuI;  '  '\'''-f'-  «f  the  common  bile-duct,  as  from  simple 
comn  1  '  T      '''''  ^  SM^dder  fistula  when  the 

common  duct  is  narrowed,  and  for  recurrence  of  gall-stones  •  also 

La  ]  ;]nrn''"i^  operations  oii 

and?  V  i  gall-bladder  and  duodenum  inti  the  wound  ' 

lfm:Z'(Ttu    "r""  '''''  ^""^^  -  double  rot 

cTn]Z  K  .         ^y  ^  '"^^^^  Murphy's  button  (Fig.  410) 
Choledochotomy  or  choledocho-lithotomy  are  the  terms 

Idder  cystic  dlT  ^^"'^-^  '^'^^  ga"" 

hepa  c  ome  and  common  bile-duct  as  it  lies  in  the  gastro- 

Passt^  the  fin         .  ^'1""^         ^''^  P«^-«o»  of  the  duodenum. 
b       odicuius.    ihe  duct  with  the  gastro-hepatic  omentum 
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is  drawn  into  the  wound,  an  incision,  parallel  to  the  long  axis  of 
the  duct,  made  over  the  calculus,  and  the  latter  removed  after 
first  breaking  it  up,  if  large,  with  forceps.  The  mucous  membrane 
of  the  duct  is  united  by  a  fine  silk  suture,  and  then  the  muscular 


01  tne  auct  is  umucu.  uj  ^   ^    _         j     .  ^4. 

and  serous  coats.  If  the  sutures  cannot  be  inserted  it  is  no  great 
matter,  as  the  wound  closes  spontaneously  m  a  few  days,  ihe 
wound  in  the  parietes  is  then  closed,  or  a  gauze  drain  inserted.  A 


wouna  in  but;  uvlll^v^^-^         — *  j  -        ^  1.       n  + 

small  instrument  resembling  in  shape  a  hammer  or  croquet  mallet 
may  be  inserted  into  the  wound  in  the  duct,  so  as  to  hook  the 
duct  forward  whilst  the  sutures  are  being  inserted.    If  near  the 


Fio  410.-Male  and  female  half  of  Murphy's  button,  fixed  in  sUu  ^ni 
ready  for  pressing  together.    (After  Murphy.) 

end  of  the  duct  the  stone  may  be  reached  by  '^^^^^^^"g/^^^^g^,^^^' 
peritoneum  to  the  right  of  the  duodenum,  pushing  the  duodenum 
itself  inwards,  until  the  duct  can  be  incised  ]ust  above  its  entiancc 
into  the  duodenum,  which  must  be  afterwards  carefully  sutured. 
Care  must  be  taken  not  to  injure  the  portal  vein  from  which  haemor- 
rhage has  proved  fatal,  though  it  has  been  controlled  by  later  a 
ligature.  If  the  duct  has  been  effectually  sutured  the  abdominal 
wound  may  then  be  closed,  or  better  only  partially  closed,  a 
gauze  drain  being  passed  down  to  the  duct  when  the  duct  is  not 

ChSedochectomy,  or  excision  of  a  portion  of  the  common  bile 
duct  for  localised  malignant  growths,  has  been  performed  a  ^e^^ 
times.    It  must  be  combined  with  cholecystenterostomy. 
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SURGERY  OP  THE  LIVER. 

Hydatid  cysts  of  the  liver  (see  p.  165)  are  usually  unilocular 
and  filled  with  daughter  cysts  varying  in  size  from  pin's-heads  to 
grapes  or  hen's  eggs.    The  fluid  may  be  abundant  or  the  whole 
mass  have  become  inspissated  and  of  the  consistency  of  cheese. 
Less  often  acephalocysts  are  met  with.    The  cysts  may  be  single  or 
multiple,  and  in  the  latter  case  they  may  communicate  secondarily. 
There  is  a  well-marked  parasitic  cyst-wall,  which  before  inflam- 
matory complications  have  set  in  separates  with  ease  from  the 
fibrous  capsule  or  adventitious  cyst.    The  latter  where  formed  by 
hver  substance  is  very  thin  and  has  very  large  veins,  which  it  is 
important  not  to  injure,  whilst  in  the  projecting  portion  of  the  cyst 
It  IS  fau-ly  thick.    Signs.— kn  hydatid  cyst  causes  a  slow  painless 
enlargement  of  a  portion  of  the  liver  without  other  special  symptoms 
such  as  jaundice,  fever,  or  emaciation.     The   cyst  may  project 
from  the  under-surface  of  the  Hver  and  be  felt  in  the  right  hvpo- 
chondnum,  or  it  may  push  up  the  diaphragm  and  encroach  iipon 
the  thorax,  at  the  same  time  pressing  down  the  liver-edge  below  the 
ribs.    The  cyst  IS  felt  as  a  perfectly  smooth  and  exceedingly  tense 
tumour     If  left  alone  it  may  suppurate  and  the  patient  die  from 
fever  and  exhaustion;  or  it  may  rupture  into  the  thorax  and  lung  • 
into  the  peritoneum,  which  becomes  studded  with  daughter  cysts' 
nto  the  mtestme,  or  vena  cava;  into  the  gall-ducts,  and  set  up 
symptoms  of  biliary  colic;  into  the  pelvis  of  the  right  kidney  and  se^ 
up  rena  cohc.    Generally  a  rupture  is  fatal ;  exceptionally^recovery 
follows  the  coughing  up  of  hydatid  shreds  or  their  escape  into  the 

oonCuen^deJt?  .1^''  '''''''        ^'^^'"'^  and  the 

consequent  death  of  the  parasite  and  shrinkage  of  the  cyst  should 

Thus  fnS  «ent  of  the  cases,  and  fails  to  cure  in  more  than  half 
tens Sn  nto  Z  ^^^^P^  under  hSh 

Idema  s  et  un  also  Z  ^ing  tissue;  or  acute  local  . 

be  punctu  ed  whi^^  M  7"^  general  urticaria ;  or  a  vessel  may 
is  w  thdrawn      M  "  ^"^^^^  ^«  ^^'^  ^«  the  fluid 

the    ysf  Jay  nnfZTX'  f "  ^---t-- 

course^  asSti^f  ^^'f  inflammation  and  suppuration.  Of 

consoli'da^^r  An  hyM  cvs7r  ^l"i        T"'^"*^  ^^^^ 

and  removal  of  thf  r!    T  ^^^^^^      ^'^""^^^  by  incision 

inflammatory  com^^^atior  1  '^'t       '^''^        P^^^^^'^  before 

begun  the  tCtmenfc      tL  ^^'''^  suppuration  has 

to  its  position  thrcvst  L  !  f  '^^^^  According 

incision.               '^'^  an  anterior  or  posterior  , 

Anterior  incision. — The  ahdnmo,,  ic  ^  i 

in  the  right  linea  semilunai^         3  G  .   f  "  ""'^'"^ 

'^iia  (^iig.  rfjo,  I<),  which  can  be  enlaro-ed 
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to  Tscape  •  then  the  puncture  is  gently  dilated  by  forceps 
Srby  the  finger  until  the  white  parasitic  cyst  can  be  seized  with 
cv  t  forceps  The  nozzle  of  an  irrigator  is  next  passed  between  the 
;i"nd  adventitious  cyst  and  a  very  gent  e  s  ream  of  wat^ 
.viU  detach  and  float  up  the  former,  so  that  it  «^^J^^^f  ^^^^ 
I.  onenine     If  great  gentleness  is  used  none  ot  tne 

^ruin.  fte Teal  Tre  not  to  mjm-e  the  wall  and  start  h»morAage, 
^he  opentogTled  by  sutures  iud  the  abdominal  wound  sewn  up 

S.o».-When  the  cyst  eau  on.,  be  reached  from 

hphind  a  length  of  the  tenth,  eleventh,  or  twelfth  rib  (Fig.  ^yi, 
';'838)  m^fbe  removed,  the  pleural  cavity  opened,  the  d.p^^^^^^^^ 
stitched  to  the  upper  edge  of  the  incision  so  as  to  shut  oti  the 
nleura  and  the  diaphragn?  cut  through  and  the  hver  exposed.  The 
fung  Xs^^^^^         little,  and  quickly  expands  agam  when  the 

of  the  Uver  that  can  be 

tretefrccfssfully  are  (a)  the  single 

following  on  dysentery  and  in  patients  exhausted     J^^^^"^;  ^  , 
;    the' abscess  due  to  a  suppurating  ^^^^atid   cyst^    Mu  t^^^^^^ 
pysBmic    abscesses,  from  whatever   source,  are   J'^y^f  ^'^er 
melures.     Abscesses  due  to  gall-stones  are  referred  to  undei 
the  surgery  of  the  gall-bladder.  .  p^^o 

A  tropical  abscess  contains  amcBb^  m  its  wall,  if  "^^^^""^J-J, 
but,  when  uncomplicated,  no  Pyogenic  orgamsms     This  is  a 

por  ant  point,  but  advanced  cases  -"^f  ^PP^'^lCe  shl™  local 
Le  genei^lly  infected.    The  s„toms  of  an  ^^^f^  ^  ^^^^^.^ 
pain  from  inflammation  of  the  serous  s^^!'^^^^^'  ."^ ,  ,  '  .tus 
L  obbing  as  suppuration  sets  in,  with  rigidity  of  the  righ^t  -c^^-^^^ 
a  continued   fever  with  intermittent  -^^.^^^^^^^^^ 
debility,  and  but  slight  or  no  jaundice.    The  livei  eniai  e 
abscess  may  come  to  the  surface  and  point  below  ^^e  J 
cause  an  empyema  or  burst  into  the  lung.  ,       made  • 

unfavourable 'symptoms  persist,  an  explorat-n  sho^^^^^^^^^ 
if  there  is  a  delay  until  fluctuation  is  obtamed  the  Patient  ^ 
become  too  weak..  Aspiration  without  mcision  should  "ot  be  ao 
If  the  pus  is  near^the  surface  it  is  needless  ;  if  deep.  -^^^^^J'^^  % 
injured"^   Further,  the  result  may  be  negative  ^^^-^^^^f  is 
too  thick  to  pass  through  the  needle  easily,  aiid  a«  *e  nee^^ 
withdrawn  pus  may  be  extravasated  and  infect  the  pento 
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An  incision  should  always  be  made;   if  the  peritoneum  is  not 
adherent,  the  cavity  is  protected  by  sponges.    A  trocar  is  passed 
into  the  abscess  cavity  and  along  the  trocar  the  blade  of  a  Paquelin's 
cautery  at  dull  red  heat.    Into  the  cavity  a  large  drainage  tube  is 
pushed  which  has  no  side  holes.    Through  the  tube  the  cavity  is 
washed  out  with  hot  water  until  pus  and  sloughs  are  got  away  • 
then  the  tube  is  packed  round  with  gauze  before  withdrawing  the 
sponges  which  protect  the  peritoneum.    If  favourable,  the  pus  and 
sloughs  are  chocolate  coloured  and  non-odorous,  and  pyogenic  germs 
are  absent.    If  dark-coloured  material  like  prune  juice,  or  bright 
red  material  like  raspberry  jam,  continues  to  escape,  an  extensive 
destruction  of  liver-substance  is  in  progress  and  the  outlook  is  bad 
When  the  abscess  cavity  is  near  the  surface  and  thick-walled 
especially  when  caused  by  a  suppurating  hydatid,  a  larger  opening 
should  be  made,  all  the  sloughs,  parasitic  membrane,  etc.,  carefully 
sponged  out,  and  the  interior  filled  with  iodoform  gauze  strips 
which  are  frequently  changed.    An  abscess  may  have  to  be  reached 
across  the  pleura.    Haemorrhage  is  easily  controlled  by  pressure,  or 
packing  with  gauze. 

Measures  not  now  advisable  are:  (1)  aspiration,  or  exploratory 
metho^of""^•'°  hemorrhage.     (2)  Manson'^ 

I  t  ^^'^  withdrawing  the 

drS/baT?h'  '''''''''   '^^"^S^  cannuKand 

are^^f  t      I"  "^'^  objections  to  this  course 

coTt  nue?     ?ro'''  P"^       ^^^^  ««P^i«  absorption 

r  rriton/^  Operating  on  two  occasions,  on  the  first  exposing 

pa  k  ne  for  IV"  """''^^^^'^  of  gauze 

Tumours  of  thr^'''"'  ^'^^^  be  performed. 

liverTeW  u  ^  ^"^gle  tumour  projecting  from  the 

mlastt^  ^i/tldt^^^^^^ 

be  exDlorPd  f  S     I  yielding  to  iodide  of  potassium,  should 

b    remo;  d  by  tl  ^  pedunculated  adenoma  may 

safely  by  suturbf the  nf-^^^  "''''^  "^^^"^ 

pedic'e,aS"lio    Sl'"^^^^^^^  ^^^^^  ^be 

dressing  the  stump  witi  ^n^  .  ^^^^^^""g  ^he  vessels,  and 

hemorrhage  S^irlZ         ■  '^"^  ^^^^  ^^^^^^•^•^"t 

c..^  has  be'en  Wd  tlfe  "  ^  k.datid 

tumour  should  be  outWd  T..^  fu  ^'''''^  The 

the  cautery  knife  ^t  d  U  .^T  heat'  ^TeTe';"'"  'T'f^'^^^^^  ^y 
has  a  peculiar  foliate  annpnvl         •  "'^'^'^  humour 

-n.  and  hooideu  i:rr(  LT'lirr  Effort"" 

not  relieved  by  iodide   nF  ■       I     ^"  ' 

pedunculated,  o^  fixed  to    h/T''"''  /'"^n  '""''"'^ 

.      nxecl  to  the  abdominal  wall,  the  interior  scooped 
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nut  and  a  strip  of  gauze  inserted.  Care  should  be  taken  not  to 
TterSre  by  puncture'  or  otherwise  with  a  mali,n.nt  t.xmour  of  the 
tr  or  simple  puncture  has  been  followed  by  contmuous  and 
fatal'  hemorrhage  :  except  when  malignant  disease  has  extended 
from  the  glll-bladder  to  the  liver,  such  tumours  are  generally 

else  of  the  portal  vein.-The  portal  vein  anastomoses  with 
branches  of  the  inferior  vena  cava,  especially  there  is  an  anastomosis 
between  the  upper  and  lower  h^emorrhoidal  vems,  which  is  impoi-tant 
L  the  case  of  hLorrhoids,  and  to  a  less  extent  between  mesenteric 
andttest  nil  branches  of  the  portal  vein  and  those  of  the  abdomina 
wall  The  portal  vein  anastomoses  with  the  umbilical  vem  m  the 
rspensory  ligament,  with  the  left  coronary  and  the  esophageal  vem 
whTch  occasionally  become  over-distended  and  bleed  in  cases  of 

-auction  Of  ^e  po^^l^^— 

?o  cause  suppuration.  Obstruction  of  the  portal  vem  itself  is 
e  pec  ally  indicated  by  ascites,  of  the  splenic  vein  by  h.matemesis. 
and  of  he  superior  mesenteric  by  pain,  vomiting  and  collapse. 

Septic  pyllueUti.  is  generally  derived  from  the  gas  --intestma 
tract   and  is  rarely  retrograde  in  origin  from  the  liver.    It  is 
rpeciany  caused  I,  suppuration  in  the 

cJcum  and  appendix,  whereas  it  does  ^^^'rV  It  'Se 

of  ulceration  such  as  follow  dysentery  and  typhoid  ,  g^ves 

rise  to  severe  rigors  and  profuse  sweatmg,  with  --^^^  f  ^f^^^^^^^ 
of  the  liver  and  jaundice.  MuliAple  ^.ce..e.  "^^^^^/jf;^  ^ 
the  PUS  bursts  into  the  bile-ducts.  Drainage  of  the  gall-bladder  ^see 
llZ^:^y\  bas  been  successful  and  this  treatment  should 

^^pSacLtst  a.do^inis,  or 

should  be  done  in  the  linea  alba  midway  between  tl-  --^j'-^^ 
the  pubes  (Fig.  396,  a).    The  bladder  having  been  e-P^-^  ^^^^f^^^ 
incision  should  be  made  through  the  skin  ^^^^^^^^ 
cannula,  with  a  tube  attached  to  convey  the  fluid  mto  a  ves  e 
should  be  thrust  into  the  abdomen.    If  the  P-^^^^^^^Jf^'^^^^^^^^ 
abdominal  wall  will  be  as  much  as  three  inches  or  ^^^^^t^^Z 
The  fluid  should  be  drawn  off  slowly  and  ^^.^^^^-^^f  S^^^^^^^ 
previously  passed  round  the  body,  gradually  t^fj'tened  as  th^  flu  a 
flows  in  order  to  keep  up  pressure  on  the  -^<ir:"i,  rsotbey's 
so  prevent  syncope.    The  fluid  may  be  drawn  off"  ^^'i^l  a  Sovvthey  s 
trocar  and  caniuila.     When  this  is  used  a  slan  ^^^^^Z^X^l 
necessary,  nor  is  the  many-tailed  bandage,  since  tl-  abdom^  Uk^^^^ 
many  hours  to  empty  on  account  of  the  small  size     ^he  ^n^^^^^^^ 
and^there  is  thus  no  fear  of  syncope.    But  a  coi_^t^t  leakag 
beside  the  cannula  may  cause  eczema  and  even  erysipelas. 
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paracentesis  is  repeated  the  omentum  adhering  to  the  abdominal 
parietcs  may  be  wounded,  and  there  is  then  fresh  blood  mixed  with 
the  serous  fluid. 

Drainage  of  the  abdomen. — A  short  incision  is  made  and  an 
exploration  with  the  finger  completes  or  corrects  the  diagnosis.  The 
abdominal  cavity  is  then  washed  out  and  a  glass  tube  passed  down  into 
the  pelvis,  which  is  joined  to  a  rubber  tube  to  lead  off  the  fluid  into  a 
vessel  under  the  bed.  The  fluid  then  drains  away  until  the  tube  is 
blocked  by  fibrin,  and  adhesions  which  usually  form  within  four  to 
six  days. 

Artificial  venous  anastomosis  between  the  portal  and  general 
cu-ciilation.   Cases  of  ascites  are  often  tapped  a  great  number  of  times  • 
one  patient  had  250  gallons  of  fluid  removed  in  150  tappino-s' 
After  repeated  tappings  patients   have  spontaneously  improved' 
whilst  the  fluid  has  ceased  to  re-collect.    Coincident  with  this 
improvement  the  superficial  veins  of  the  front  of  the  abdomen  and 
chest  have  become  enlarged,  the  condition  from  its  appearance  being 
fancifully  named  "caput  medusae."    The  blood  in  such  enlarged 
veins  can  be  seen  to  flow  upwards.    To  artificially  produce  this 
anastomosis,  Drs.  Talma  and  Morrison  introduced  the  operation  of 
fixing  the  omentum  between  the  deeper  layers  of  the  abdominal 

rl;,     r  T  ^^'""^^^       ^V^g^^tri.  incision  about  two 

inches  m  length,  in  order  to  avoid  the  danger  of  an  omental  band 
beneath  which  a  loop  of  intestine  may  slip  and  become  strangulated 
s^u^.  ''''''' ^r^''  «^  the  parietes,  and  the  anterior  and  upper 
surface  of  the  liver,  may  be  scrubbed  with  a  sponge  to  favour  The 
formation  of  adhesions.    A  little  piece  of  omentum  is  drlwn 

th  m  ilT^'r  by  the  wound,  and  is  sutui' d  t^o 

the  parietal  peritoneum  and  recti  muscles  and  the  skin  united  over  it 
This  procediire  may  be  combined  with  hypogastric  drainaoe  and  in 
about  a  month  the  patient  will  be  able  to  get  up  weadnc:  a  belt 

fro^r;:"'  ^^^'r"^  ^'-'^'^^     p'tierri  i'vid 

he  cause  of  ^1  "f""^'''""  prognosis  varies  with 

IkitT  nnV  .        f  ^^^^^  been  permanently  relieved 

known  or  unknown  fipfov?  !  1    •  ,       ^^"^  O"*^  of  the 

Ptosis  Of  t^e  livt  aTd  o  ^"^■'^""''^1 
Tl^o  liver  is  displacid  dowLafdr'T'n ""''""'^'^  f 
this  is  an  elongation  of  the  r.  Jht  In     /  ^^^omen ;  combined  with 
forming  the  floating   ann  'f^  i  ^^^^^^'^s  the  iliac  fossa, 

noating,  appendicular  or  linguiform  lobe  of  Reidal 
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Glenard  described  the  liver  as  being  held  in  position  mainly  by  the 
vena  cava  and  by  intra-abdominal  tension,  so  that  the  heavier  right 
lobe  sinks  forward,  whereby  the  anterior  edge  points  downwards  and 
the  convex  surface  forwards.  The  anterior  edge  is  in  addition 
thinned  out  and  prolonged  from  the  lobe,  being  very  often  partly 
constricted  by  a  fibrous  band  formed  from  a  thickening  of  the 
visceral  peritoneum.  Glenard's  disease  is  nearly  always  seen  in 
women,  owing  to  general  abdominal  relaxation,  such  as  occurs  after 
repeated  pregnancies.  Glenard  found  evidence  of  liver  and  biliary 
disease  in  many  of  these  cases,  especially  in  the  few  male  patients. 
The  disease  has  been  attributed  to  tight  lacing,  but  this  is  probably 
not  the  cause,  since  the  transvei'se  bands  on  the  liver  supposed  to 
indicate  such  pressure  appear  to  be  of  congenital  origin.  In  examin- 
ing a  patient  the  loin  is  grasped  with  the  left  hand,  whilst  the  right 
hand  pushes  up  the  intestines,  and  then  the  elongated  lobe  is  to  be 
felt  with  the  left  thumb.  The  symptoms  are  dragging  sensations, 
indigestion,  attacks  of  colic  and  jaundice  from  kinking  of  the  bile- 
duct.  The  diagnosis  must  be  made  from  floating  kidney  and  gall- 
bladder distension. 

Treatment. — Generally  a  proper  well-fitting  belt  is  sufficient  along 
with  regulation  of  the  bowels,  diet  and  exercises,  and  in  extreme 
cases  fixation  of  the  liver  to  the  anterior  parietes  through  an  incision 
in  the  right  linea  semilunaris.  Any  gall-stones  are  removed  at  the 
same  time,  but  not  the  prolonged  linguiform  lobe. 

SURGERY  OF  THE  PANCREAS. 

Heemorrhagic  and  gangrenous  pancreatitis  ;  fat  necrosis  ; 
pancreatic  abscess. — Fig.  411  illustrates  variation  which  may  be 
met  with  in  the  termination  of  the  gall  and  pancreatic  ducts.  If  as  in 
A  the  gall-stone  lodges  in  the  diverticulum  of  Vater,  the  bile  may 
regurgitate  into  the  pancreas.  If  the  condition  exists  as  in  B,  the 
gall-duct  may  be  blocked  yet  not  the  pancreatic  duct.  Or  as  in  C, 
the  blockage  of  the  pancreatic  secretion  is  only  partial  because  a 
secondary  duct  is  present.  When  bile  was  experimentally  injected  into 
the  pancreatic  duct  of  a  dog  by  Dr.  Opie,  the  result  was  a  series  of 
haemorrhages  into  the  substance  and  around  the  pancreas,  into  the 
omentum,  mesentery,  and  retro-peritoneal  fat,  as  a^  consequence  of 
fat  necrosis.  The  further  interest  of  the  experiment  lies  in  the  fact 
that  this  hsemorrhagic  condition  can  be  produced  by  bile  apart  from 
the  presence  of  organisms.  It  is  supposed  that  the  isolated  patches 
of  fat  necrosis  are  the  result  of  difl'usion  of  the  pancreatic  secre- 
tion and  its  ferment.  Ha3morrhagic  pancreatitis  is  seen  in  man 
especially  when  a  calculus  obstructs  the  duodenal  papilla  so  that  the 
bile  regurgitates  along  the  pancreatic  duct. 

This  may  occur  without  septic  infection,  aseptic  hcemm-rhagic 
pancreatitis.    The  onset  of  the  disease  may  be  sudden,  the  symptoms 
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being  localised  pain  and  collapse.  On  operating  the  pancreas  has 
been" found  a  blackish-red  mass  with  islands  of  similar  appearance  in 
the  fat  around,  though  micro-organisms  may  be  absent.  The  result 
of  operations  has  been  so  often  unsuccessful,  owing  to  the 
collapsed  state  of  the  cases,  that  this  condition  being  found, 
the  operation  should  be  stopped  and  a  gauze  plug  inserted 
in  the  hope  that  resolution  will  follow.  The  case,  if  treated  expec- 
tantly, may  terminate  in  the  formation  of  a  cyst  or  in  sclerosis. 

Septic  haemorrhagic  pancreatitis  may  occur  from  secondary  infec- 
tion of  the  preceding  form  by  staphylococci,  or  by  the  colon  bacillus 
or  may  follow  an  injury  such  as  a  bullet  wound,  biliary,  gastric  or 
intestinal  ulceration,  etc.  The  result  may  be  a  gangrene  with  diffuse 
suppuration  involving  the  pancreas  and  the  surrounding  tissues.  It 
is  indicated  by  signs  of  septic  inflammation  in  addition  to  collapse. 
Or  the  suppuration  may  be  circumscribed  and  an  abscess  form.  Such 
an  abscess  has  burst  into  the  bowel  and  the  patient  spontaneously 


Fig.  41]. — The  junction  of  tlie  gall-duct  gd  and  the  pancreatic  duct  ^fZ  witli  the 
duodenum  d-u.  A,  the  union  of  the  two  ducts  forms  the  diverticulum  of  Vater. 
B,  tlie  two  ducts  enter  tlie  duodenum  separately.  C,  the  two  ducts  join  as  in  A. 
But  an  accessory  pancreatic  duct  (jpd')  opens  separately  into  the  duodenum. 

recovered.  A  circumscribed  abscess  forms  rapidly  with  signs  of  acute 
septic  inflammation  in  the  region  of  the  pancreas.  It  should  be 
incised,  the  interior  cleared  of  pus  and  sloughs  with  all  gentleness 
and  filled  with  gauze  or  drained.  A  fistula  may  remain  discharging 
pancreatic  fluid. 

Pancreatic  cysts. — The  simplest  cysts  occur  as  obstruction 
cysts,  produced  by  biliary  calculi  obstructing  the  duct,  or  by 
calculi  in  the  pancreatic  duct  itself.  In  other  cases  the  cyst  is  the 
result  of  a  previous  hasmorrhagic  pancreatitis  of  the  aseptic  variety. 
A  tumour  is  found  in  the  epigastrium  attended  with  more  or  less 
pain  and  signs  of  pancreatic  disease,  i.e.,  fat  in  the  fteces  and 
sugar  iu  the  urine,  with  sometimes  bronzing  of  the  skin.  On  opening 
the  abdomen  the  cyst  is  found  to  be  retro-peritoneal  attached  to  the 
region  of  the  pancreas,  and  its  fluid  may  be  shown  to  contain  pan- 
creatic ferments.  The  cyst  has  been  drained  from  the  front  and  by 
a  counter-opening  made  behind  on  the  left  side.  It  has  also  been 
dissected  out,  remains  of  pancreatic  tissue  being  found  in  the  wall 
of  the  cyst.  When  following  hemorrhagic  pancreatitis  altered  blood 
is  contained  in  the  cyst  cavity. 
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Treatment. — The   cyst   should   be   excised   when  practicable, 
otherwise  it  should  be  drained. 

Chronic  interstitial  pancreatitis  may  be  the  result  of  chole- 
lithiasis or  biliary  obstruction,  or  of  the  simple  form  of  heemorrhagic 
pancreatitis.    The  resulting  sclerosis  then  causes  constriction  of  the 
common  bile-duct  and  so  gives  rise  to  jaundice  and  distension  of  the 
gall-bladder,  accompanied  by  wasting  and  paroxysmal  attacks  of  pain 
and  ague-like  seizures.    If  such  symptoms  arise  in  patients  under 
forty,  chronic  interstitial  pancreatitis  may  be  suspected,  since  cancer 
of  the  head  of  the  pancreas  is  rare  until  after  that  age.    A  hard 
lump  may  be  felt  in  the  region  of  the  head  of  the  pancreas,  and  if 
there  is  also  fat  in  the  faeces,  sugar  in  the  urine,  and  bronzing  of 
the  skin,  a  diagnosis  may  be  arrived  at.     A  special  test  for  glycerine 
products  of  fat  decomposition  by  Dr.  Cammidge  has  not  yet  been 
accepted.    The  treatment  is  cholecystenterostomy  together  with  the 
removal  of  any  gall-stones  met  with.    The  result  may  be  a  good  and 
lasting  recovery. 

Tumours  of  the  pancreas. — A  multilocular  cystic  tumour  of  the 
pancreas  has  been  met  with  resembling  an  ovarian  cyst ;  the  small 
cysts  are  lined  with  cylindrical  or  polygonal  epithelium  and  intra- 
cystic  papillary  masses  project  into  them.  Such  a  tumour  may  be 
a  proliferating  cystic  adenoma  or  a  cystic  carcinoma.  If  a  tumom- 
becomes  palpable  it  should  be  explored  and,  if  possible,  excised. 

Sarcomata  have  been  found  in  the  tail  of  the  pancreas,  and  their 
removal  has  been  several  times  attempted,  but  the  operation  has  been 
unsuccessful  owing  to  shock  or  to  metastatic  growths  having  already 
occurred. 

Carcinoma  of  the  head  of  the  pancreas  is  the  commonest  tumour 
in  this  situation.  It  may  be  known  by  the  insidious  onset  and 
progressive  character  of  the  jaundice  without  pain,  fat  in  the 
stools,  sugar  in  the  urine,  and  rapid  wasting.  Later  it  may  cause 
pain  and  duodenal  and  pyloric  obstruction  with  melsena.  A  fixed 
nodular  tumour  in  the  situation  of  the  pancreas  may  then  be  felt 
together  with  a  distended  gall-bladder.  Treatment. — In  some  few 
very  early  cases  attempts  have  been  made  to  excise  the  growth,  or 
cholecystenterostomy  has  been  employed,  but  in  cases  of  true  cancer 
this  operation  does  not  appreciably  prolong  life.  There  is,  however, 
always  the  chance  that  the  disease  may  be  simple  interstitial  inflam- 
mation, when  anastomosis  of  the  gall-bladder  with  the  intestine 
proves  highly  successful. 

SURGERY  OF  THE  SPLEEN. 

Abscess  of  the  spleen  may  be  due  to  a  septic  infarct  or  the 
breaking  down  of  a  gumma,  or  it  may  follow  chronic  malarial  inflam- 
mation and  perisplenitis  in  an  exhausted  subject.  The  signs  are 
those  of  suppuration  with  distension  of  the  left  hyiwchondrium. 
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An  incision  should  be  made  into  the  abscess  cavity,  also  a  counter- 
opening  further  back  if  necessary. 

A  movable  spleen  forms  an  abdominal  tumour  in  the  splenic 
region,  in  the  centre  of  the  abdomen  or  even  in  the  pelvis,  enlarging 
after  meals.  It  is  more  common  in  women.  Should  the  pedicle 
become  twisted  the  spleen  may  become  immensely  engorged  and 
finally  gangrenous.  If  the  pedicle  can  be  untwisted  the  spleen  may 
be  fixed  in  place  by  suture  {splenopexy) ;  if  not,  the  organ  must  be 
removed. 

Chronic  enlargement  of  the  spleen  is  produced  by  repeated 
attacks  of  malaria  ;  and  an  enlargement  from  this  cause  should  be 
distinguished  from  that  with  leucocythsemia.  It  also  is  met  with  in 
splenic  anfemia,  a  profound  anaemia  of  obscure  causation  in  young 
subjects,  which  is  progressive  and  ultimately  fatal,  and  associated 
with  great  enlargement  of  the  organ  without  leucocytosis  or  enlarged 
glands.  An  enlargement  has  proved  after  excision  to  have  been 
due  to  tubercle.  Removal  is  indicated  on  account  of  the  size  of  the 
tumour,  recurring  attacks  of  pain  and  fever,  ansemia  and  emaciation ; 
but  it  should  not  be  undertaken  when  it  is  accompanied  by  any  con- 
siderable leucocytheemia.  Patients  have  then  recovered  health  and 
have  remained  free  from  ansemia  and  fever. 

Tumours  of  the  spleen  amenable  to  surgery  are  primary 
spleno-megaly,  fibro-cystic  tumours,  slowly  growing  sarcomata  and 
hydatid  cysts.    Some  have  been  recently  called  endotheliomata. 

Splenectomy,  or  extirpation  of  the  spleen,  may  be  required  for 
rupture  of  the  viscus,  and  for  some  forms  of  enlargement  and  tumours. 
It  should  not  be  proceeded  with  if  on  exposure  extensive  adhesions  are 
found,  since,  unless  all  these  can  be  securely  ligatured,  fatal  recur- 
rent heemorrhage  is  almost  certain  to  take  place.  An  incision  is 
made  either  in  the  left  linea  semilunaris,  or  still  further  to 
the  left,  and  the  spleen  having  been  thoroughly  exposed,  each 
adhesion  carefully  tied,  and  the  organ,  if  enlarged,  drawn  out  of  the 
wound,  the  pedicle  is  then  transfixed  in  several  places  with  strong- 
silk,  and  the  ligatures  interlocked  and  tied.  The  pedicle  is  next 
severed  well  to  the  splenic  side  of  the  ligatures,  the  organ  removed, 
the  peritoneum  thoroughly  cleansed,  and  the  abdominal  wound 
united  without  or  with  drainage.  Great  care  should  be  taken  not 
to  tear  the  splenic  substance,  an  accident  attended  with  fearful 
htcmorrhage.  An  enlarged,  adherent,  and  hence  irremovable, 
spleen  has  been  fixed  in  the  abdominal  wound,  where  it  has  under- 
gone venous  congestion  and  then  atrophy,  or  gangrene  and  sloughing, 
followed  by  complete  healing. 


INTRAPERITONEAL  AND  RETROPERITONEAL  TUMOURS. 

The  omentum  forms  an  extremely  mobile  covering  to  the 
intestines,  and  it  may  glide  into  any  part  of  the  abdominal  cavity, 
w.  .  56 
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or  communicating  pouch,  or  hernial  sac.  Its  displacement  may  be 
caused  by  the  peristaltic  movements  of  the  intestines,  by  movements 
of  the  chest,  or  of  the  abdominal  wall,  or  be  due  to  gravity.  At 
any  point  the  omentum  may  become  adherent,  which  in  some  cases 
may  have  a  beneficial  result :  by  closing  a  threatened  or  actual 
intestinal  perforation  ;  by  encysting  an  infectious  mass  such  as  a 
diseased  appendix  ;  by  confining  a  septic  peritonitis  to  a  limited 
region  of  the  abdomen.  Advantage  is  taken  of  the  omentum  for 
grafting  over  a  weak  line  of  suture  (Fig.  216,  p.  556),  and  for 
establishing  a  venous  anastomosis  (p.  877).  On  the  other  hand 
harm  arises  from  omental  adhesions  j  a  band  may  be  formed  under 
which  a  coil  of  intestine  slips  and  becomes  strangulated,  whether  "in 
the  abdominal  cavity,  or  in  a  hernial  pouch  ;  one  end  of  the  omentum 
being  fixed,  the  peristaltic  movement  of  the  intestine  may  induce 
torsion  of  the  omentum,  and  so  gangrene ;  omental  adhesions  may 
furnish  additional  blood  supply  to  a  uterine  fibroma  and  encourage 
the  rapid  growth  of  the  tumour. 

A  tumour  of  the  omentum  is  movable  and  not  covered 
by  intestine.  It  may  consist  of  rolled  up  or  matted  omentum,  the 
result  of  inflammation,  or  it  may  be  a  cyst  or  of  a  vascular,  fibrous, 
or  sarcomatous  nature.  Treatment. — An  exploratory  incision  should 
be  made,  and  if  the  tumour  is  found  movable  the  whole  of  the 
omentum  should,  as  a  rule,  be  excised  up  to  the  transverse  colon. 

Mesenteric  cysts. — The  chief  tumours  of  the  mesentery  are 
cysts  of  congenital  origin,  a  sequestration  from  the  intestinal  canal 
(vitelline  duct),  the  pronephros  (Mullerian  duct)  or  mesonephros 
(Wolffian  duct)  showing  an  epithelial  lining  or  not,  and  a  wall  of 
muscular  or  fibrous  tissue  or  both.  An  hydatid  or  dermoid  cyst 
and  a  teratoma  or  included  foetus  may  also  occur,  and  sometimes 
an  ovarian  cyst  may  become  detached  from  its  pedicle  and  grafted 
on  to  the  mesentery.  Formerly  these  cysts  were  held  to  be  chyle 
cysts  from  obstruction  of  the  lacteals,  or  degenerations  in  the 
lymphatic  glands.  Now  such  chyle  cysts,  if  they  occur,  are  con- 
sidered quite  the  exception.  The  typical  cyst  should  contain 
fluid  with  epithelial  debris.  Blood  or  chyle  may  gain  entrance 
secondarily  by  extravasation.  The  special  signs  are  a  movable 
tumour  covered  by  resonant  intestine.  At  times  there  are  symp- 
toms of  abdominal  obstruction.  Treatment. — The  cyst  should  be 
carefully  shelled  out  after  pushing  aside  the  mesenteric  vessels  ;  only 
when  absolutely  necessary  should  the  cyst-wall  be  sutured  to  the 
abdominal  wound  and  drained.  If  the  mesenteric  vessels  are  involved 
the  portion  of  intestine  supplied  has  also  to  be  excised  to  avoid 
gangrene. 

Retroperitoneal  tumours  are  certain  rare  tumoura  which 
arise  behind  the  peritoneum,  having  a  fixed  attachment  to  the 
back  of  the  abdomen  and  the  intestines  in  front.  Among  these  may 
be  included  kidney,  suprarenal,  pelvic,  and  pancreatic  tumours,  which 
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are  elsewhere  described.  Of  rarer  occurrence  are  the  retroperitoneal 
lipomas,  cysts  of  obscure  origin,  whether  multilocular  or  dermoid, 
and  lymphadenomatous  and  lympho-sarcomatous  tumours  of  the 
lymphatic  glands.  The  diagnosis  of  such  conditions  can  only  be 
completed  by  exploration,  when  it  has  been  found  possible  m  some 
cases  to  shell  them  out. 


SURGICAL  DISEASES  OF  THE  INTESTINES. 

INTESTINAL  OBSTRUCTION. 

The  pathological  conditions  that  may  give  rise  to  intestinal 
obstruction  are  very  various,  and  may  be  considered  under  the 

following  heads : — 

1,  Impaction  of  fences,  gall-stones  or  foreign  bodies  m  the 
intestines;  2,  internal  strangulation  or  internal  hernia;  3,  volvulus; 
4,  intussusception ;  5,  stricture  of  the  intestine,  consequent  upon 
disease  of  the  intestinal  wall ;  6,  constrictions  of  the  intestine, 
consequent  upon  disease  beginning  external  to  the  intestinal  wall ; 
7,  mechanical  pressure  on  the  intestines,  and  kinking  of  the  lumen 
by  innocent  or  malignant  tumours ;  8,  congenital  malformation  of 
the  intestines ;  9,  paralysis  of  the  muscular  coat  of  the  intestine ; 
10,  gangrene  from  embolism  and  thrombosis  of  the  mesenteric 
arteries  and  veins ;  11,  peritonitis  and  enteritis ;  12,  appendicitis 
and  perityphlitis;  13,  external  hernia;  14,  pelvic  peritonitis, 
especially  in  women.  The  last  three  are  described  under  the  special 
headings  of  Appendicitis,  Hernia,  and  Pelvic  Peritonitis. 

In  infancy,  intestinal  obstruction  is  set  up  by  some  congenital 
malformation;  in  childhood,  commonly  by  intussusception  ;  about 
puberty,  by  bands  produced  by  peritonitis,  tuberculous  or  other- 
wise, or  by  troubles  connected  with  the  appendix  or  Meckel's 
diverticulum.  In  middle  hfe,  besides  the  last  mentioned,  internal 
hernia,  volvulus,  and  impaction  by  gall-stones  may  be  expected. 
In  older  patients  the  obstruction  is  more  likely  to  be  malignant 
in  origin,  unless  due  to  faecal  impaction. 

Before  proceeding  to  a  separate  consideration  of  the  conditions 
above  enumerated,  an  account  of  the  symptoms,  diagnosis,  and 
treatment  of  intestinal  obstruction  in  general  will  be  given. 

The  symptoms  of  intestinal  obstruction  vary  according  to  the 
pathological  conditions  upon  which  the  obstruction  depends.  The 
symptoms  common  to  all  may  be  said  generally  to  be  pain,  vomit- 
ing, constipation,  and  more  or  less  distension  of  the  abdomen. 
When  the  obstruction  occurs  suddenly^  and  is  attended  by  strangidation 
of  a  portion  of  intestine,  as  in  (1),  the  various  forms  of  constriction 
produced  by  bands;  (2),  a  portion  of  intestine  slipping  through  a 
hole  in  the  mesentery  or  omentum,  or  into  a  retro-peritoneal  pouch  ; 
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(3),  volvulus;  and  (4),  external  strangulated  hernia,  the  symptoms  are 
also  sudden  in  their  onset  and  acute  in  their  course,  as  is  likewise 
generally  the  case  when  they  depend  upon  intussusception,  the 
impaction  of  a  gall-stone  or  other  foreign  body,  the  sudden  accumu- 
lation of  feeces  above  a  stricture,  appendicitis  or  peri-typhlitis,  or 
acute  enteritis  or  perforative  peritonitis.  Thus  the  pain  is  severe 
and  violent,  occurs  suddenly  in  a  person  in  previously  good  health, 
and  is  generally  referred  to  the  umbilicus ;  the  vomiting  comes  on 
early,  and  may  rapidly  become  fsecal;  the  constipation  is  complete 
from  the  first;  flatus  will  not  pass  by  the  anus  ;  the  urine  may  be 
scanty  and  high-coloured  or  suppressed  ;  there  is  frequently  hiccough 
and  tympanites  ;  the  temperature  is  below  normal ;  the  pulse  rapid 
and  feeble  ;  the  tongue  is  coated,  and  soon  becomes  dry  and  brown ; 
the  face  is  pale  and  bathed  in  cold  sweat ;  the  collapse  increases ; 
and  the  patient  dies  of  septic  poisoning. 

When,  on  the  other  hand,  the  obstruction  comes  on  mon-e  slowly, 
and  a  portion  of  the  intestine  is  obstructed  rather  than  strangu- 
lated, as  from  (1)  progressive  stricture  of  the  rectum  or  colon  ; 
(2)  the  pressure  of  an  abdominal  or  pelvic  tumour;  (3)  the  gluing 
together    of    the   intestines   by   chronic    peritonitis    or  cancer; 
(4)  the  gradual   accumulation  of   fjeces,  due  to  habitual  con- 
stipation ;   and  (5)  chronic  intussusception  ;   the  symptoms  are 
also  insidious  in  their  onset  and  chronic  in  their  course.  Thus, 
obscure  abdominal  symptoms  may  have  existed  for  some  time.  The 
pain  is  less  severe,  more  diffused,  and  may  be  intermittent,  but 
increases  with  the  distension.    Vomiting  only  occurs  late  in  the 
course  of  the  affection,  and  does  not  become  feecal  till  towards  the 
last.    Constipation  is  not  complete  at  first,  the  motions  may  be 
scybalous,  and  there  may  be  a  history  of  alternating  constipation 
and  diarrhoea.     The  distension  of  the  abdomen  is  gradual  and  is, 
perhaps,  more  marked  in  the  lumbar  and  epigastric  regions.  The 
abdomen  appears  broad,  and  coils  of  intestine  may  be  visible  owing 
to  increased   peristalsis  consequent   upon  hypertrophy  of  their 
muscular  coat ;  gurghng  sounds  are  often  heard  on  auscultation. 
The  urine  is  normal.    Several  similar  attacks  may  have  occurred, 
with  periods  of  quiescence,  in  which  the  patient  is  apparently  quite 
well.    A  stricture  may  perhaps  be  felt  in  the  rectum  by  the  finger, 
or  in  the  sigmoid  flexure  by  passing  the  hand,  or  a  tumour  may  be 
discovered.    Collapse  does  not  come  on  till  the  end.    Such,  broadly, 
naay  be  said  to  be  the  symptoms  attending  acute  and  chronic 
intestinal  obstruction.    But  it  must  not  be  forgotten  that  the 
conditions  which  commonly  give  rise  to  chronic  symptoms  may,  at 
any  time,  suddenly  terminate  in  complete  obstruction  and  strangula- 
tion, when  the  symptoms  will  at  once  become  acute.    Thus  a  slowly 
contracting  stricture  may  become   suddenly  obstructed   by  the 
impaction  of  ffcces,  or  by  a  portion  of  intestine  immediately  above 
becoming  invaginated  into  it,  or  acute  peritonitis  may  suddenly 
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supervene,  owing  to  the  giving  way  of  an  ulcerated  portion  of 

'^Tht'diinoVs  rthTwSus  pathological  conditions  causing 
The  5^^^^°"''       V^ion  of  the  intestines,  though  sometimes 
obstruction  or  ^ti angulation  ot  t  impossible.  The 

surgeons  first  care  w  vomiting,  constipation,  and  possibly 

va.Vw  h  the  knger,  also  bimanually,  and  with  specula  ;  whils  the 
Lrmer  canal  may,  in  some  instances,  be  further  — d  by  care^^^^^^^ 
nassine  a  long  enema-tube.    At  times  something  may  be  learnt  by 
Ss^  in! ating  the  colon  with  air,  or  by  f  owly  d.^en^^^^^^^^^  with 
fluid,  the  patient  being  in  the  genupectoral  position.    Should  (a)  a 
Sa  be  discovered  exhibiting  well-marked  local  signs  of  strangula- 
tion- or  (6)  a  distinct  tumour  be  detected  in  the  abdomen  or  pelv  s, 
or  (c)  on  introducing  the  finger  into  the  rectum  a  ^^ncture  be  felt ; 
or  id)  the  bowel  be  found  loaded  with  hardened  fseces ;  or  {e)  blood 
and  slime  escape  from  the  anus  and  a  sausage-shaped  tumour  be 
detected  in  the  abdomen  or  rectum  ;  or  (/)  a  localised  and  tender 
swelling  be  discovered  in  the  right  iliac  fossa,  the  diagnosis  of 
(a)  strangulated  hernia,  (6)  a  new  growth  obstructing-  the  bowel, 
c)  stricture  of  the  rectum,  {d)  impaction  of  hardened  faeces,  (e)  in- 
tussusception, or  (/)  appendicitis  or  peri-typhlitis,  respectively  can  be 
readily  made.    Bufwhen,  on  the  other  hand,  the  hernial  rings  are 
found  free,  the  rectum  empty,  and  nothing  can  be  felt  in  the  abdomen 
the  difficulty  of  localising  the  cause  of  the  obstruction  is  great,  and 
even  after  the  most  careful  examination  and  thoughtful  consideration 
of  the  symptoms,  it  may  only  be  possible  to  arrive  at  an  approximate 
guess  as  to  the  nature  of  the  case.    Thus,  if  the  symptoms  are 
acute  the  obstruction  will  probably  be  due  to  some  form  of  internal 
strangulation  or  to  a  volvulus  ;  but  it  must  not  be  lost  sight  of 
that  it  may  be  due  to  appendicitis  or  peri-typhlitis,  acute  enteritis, 
or  peritonitis,  or  possibly  to  the  impaction  of  a  gall-stone.    If  the 
symptoms  are  chronic  it  may  be  due  to  stricture  in  the  upper  part 
of  the  rectum  or  some  part  of  the  colon,  malignant  disease  of  tlie 
omentum  or  intestine,  or  chronic  peritonitis.    If  acute  symptoms 
have  been  engrafted  on  chronic,  it  may  then  be  caused  by  the 
.  impaction  of  ffECCS  above  a  stricture,  peritonitis  following  perfora- 
tion above  a  stricture,  the  giving  way  of  a  distended  vermiform 
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appendix,  or  the  rupture  of  a  peri-typhlitio  abscess.  Although  it 
may  be  impossible  to  make  a  diagnosis,  the  following  considerations 
may  help  us.  Thus,  if  the  onset  of  the  symptoms  is  sudden  and 
the  patient  is  an  infant  or  a  young  child,  the  cause  of  the  obstruc- 
tion will  probably  be  intussusception  or  peritonitis.  If  the  patient 
is  elderly  or  middle-aged,  and  the  symptoms  are  chronic,  malignant 
stricture  or  impaction  of  faeces  is  the  most  probable  cause.  In 
middle  age  intussusception  is  rare.  The  tendency  to  vomit  is  in 
proportion  to  the  nearness  of  the  obstruction  to  the  stomach,  the 
tightness  of  the  constriction,  and  the  persistence  with  which  food  or 
fluid  has  been  taken  by  the  mouth.  Early  vomiting  implies  tights 
ness  of  the  stricture  ;  violent  retching  or  bile- vomiting  points  to 
■  gall-stones  J  ftecal  vomiting  only  occurs  when  the  obstruction  is 
moderately  low  down.  Vomiting  may  be  absent  at  first  in  obstruc- 
tion of  the  colon  or  rectum.  Finally,  if  peristalsis  is  visible,  the 
case  is  almost  certainly  not  one  of  acute  peritonitis. 

Terminatimi  of  intestinal  obstruction. — Whatever  the  cause  of  the 
obstruction,  the  intestine  above  becomes  sdoner  or  later  enormously 
distended  with  fjBcal  fluid  and  flatus,  and  if  the  obstruc- 
tion be  not  removed  the  case  will  end  fatally  from  exhaustion, 
peritonitis,  ulceration  or  rupture,  followed  by  collapse  and  peri- 
tonitis, or  septic  poisoning  by  the  toxines  of  the  Bacillus  coli  com- 
munis {Coli  bacillosis).  When  rupture  occui-s  it  is  usually  the  csecum 
that  becomes  most  distended  and  gives  way,  the  rupture  being  in 
some  cases  preceded  by  superficial  ulceration  (stercoral  ulcei-s). 

Treatment  of  Intestinal  Obstruction. 

Supposing  any  of  the  above  conditions  to  have  been  diagnosed 
with  tolerable  certainty,  the  indications  for  treatment  will  be  clear 
(see  below).  Where  no  diagnosis,  however,  can  be  made,  the  treat- 
ment may  at  first  be  expectant,  but  no  long  delay  is  admissible  if 
surgery  is  to  have  a  fair  chance  of  saving  the  patient.  Thus  in  acute 
cases,  no  food  should  be  given  by  the  mouth,  but  per  rectum.  A  pint 
of  warm  water  by  the  mouth  being  returned  by  vomiting  will  serve 
to  wash  out  the  stomach  and  comfort  the  patient.  Subcutaneous 
injections  of  morphia  should  be  entirely  withheld  since  the  relief 
they  give  is  only  deceptive,  and  valuable  time'  is  thus  lost.  When 
the  patient  is  much  collapsed  he  should  have  an  enema  of  brandy 
(BJ-)  milk  (^iij.),  and  be  well  wrapped  up  in  hot  blankets,  and 
surrounded  by  hot  bottles.  He  may  also  have  an  enema  of  hot 
water,  which  may  either  bring  away  fjBces  or  be  absorbed,  and  so 
help  to  restore  the  blood-pressure.  The  patient  is  meanwhile  care- 
fully watched  for  special  signs  to  appear  which  may  aid  in  the 
diagnosis,  or  serve  as  indications  for  treatment.  Having  arrived  at  a 
diagnosis,  or  a  sufficiently  approximate  diagnosis,  the  surgeon  proceeds 
to  deal  with  the  case  as  set  forth  in  tiie  special  sections  on  the 
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V    .  h.t  if  the  diac^aosis  still  remains  doubtful,  and  the  patient's 

^.f^ttS  Lttirhlsteel  Jieved,  and  the 

^SSntTonditir  his  improved  means  may  he  taken  for  deahng 
Lically  with  only  small  quantities 

In  ^^''"^^l^;^^^^^^  given  at  a  time,  and  as  soon  as  a 
i^i::'^—  «^ould  of  course  he  ta.en  for 
relieving,  if  practicable,  tbeobstruct.om  ^ 

Laparotomy,  coeliotomy,  or  abdomi  ^  diagnosis, 

(«)  for  the  P-P-V  XaCS^^^^^  P-  '''' 

(b)  in  order  to  carry  ^  P^^^^^^^?'  183.  Some  recommend  that 
For  the  necessary  P^f  Pf  ^.t^^"' P  J ^,{,re  giving  the  anaesthetic, 
the  stomach  be  irrigated  with  warm  water  betoi  e  g  g 

''^^-77^^^^'^:^^^  ,  apt  to 

cause  -la^e  (see  .  8^)  On^^ 
give  a  hypodermic  -Jection  of  To.^Jj  Ji,,. 

Mle\ni:lo~^^^^^^^ 

^e  pube  and  un^bilicus  (Fig.  396,  a),  and  having  rapidly  expo  ed 
tl  peritoneum  and  stopped  all  hemorrhage,  carefully  open  the 

rZ^^^X  tit!d^to  admit  a.        one  or  two  ^^^^^^^^^^^^^ 

Ition  of  the  small  intestine  ;  if  this  loop  contains  fluid  feeces 
and  gas,  it  is  probably  near  the  obstruction;  if  only  gas,  some  dis- 
tancf  off.    Pas's  one  or  two  fingers  or  the  whole  hand  "  a^^- 
minal  cavity  and  first  explore  the  hernial  rings  f^^^^/^^b^n,  and  i^^ 
these  are  free  the  region  of  the  caecum,  takmg  Qare  to  prevent  the 
intestines  from  protruding  by  placing  over  them  a  warm  flat 
sponge.    If  the  cLum  is  found  distended,  the  obstruction  must  be 
in  the  large  intestine.    Carry  your  fingers  or  hand,  therefore,  along 
the  course  of  the  colon  until  the  obstruction  is  met  with,    it,  on 
the  other  hand,  the  caecum  is  empty,  the  obstruction  must  be  m 
the  small  intestine.    Pass  your  fingers  or  hand  in  this  case  into 
the  pelvis,  and  search  for  an  empty  loop  of  intestine  below  the 
obstruction  and  follow  the  intestine  by  passing  it  through  the 
fingers  piece  by  piece  till  the  obstruction  is  discovered.    If  after  a 
search  of  some  minutes  the  obstruction  is  not  found,  enlarge  the 
wound  and  allow  the  intestines  to  prolapse  a  little,  keeping  them 
warm  by  the  continual  application  of  aseptic  gauze  or  towels  wrung 
out  of  hot  boiled  water.    When  the  intestines  are  much  distended 
the  distended  loop  should  be  drawn  into  the  wound,  punctured  with 
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a  hoUov/  needle  connected  with  an  aspirator  bottle,  aspirated 
till  the  distension  is  relieved  and  the  little  wound  sutured.  Tlie 
distension  being  relieved,  a  further  search  may  be  made  for  the  cause 
of  the  obstruction.  This  being  found,  it  is  dealt  with  as  described 
under  the  special  headings. 

Cleansing  of  the  peritoneum. — After  any  of  the  various  operations, 
carefully  cleanse  the  abdomen  from  blood  by  gentle  sponging, 
especially  the  pelvis,  ileo-csecal  fossa,  or  other  pouch  if  involved' 
and  close  the  wound  in  the  parietes  by  uniting  the  peritoneum' 
muscles  and  aponeurosis  and  skin  by  separate  rows  of  sutures, 
or  if  in  haste   by  deep  interrupted  sutures.     If   in  spite  of 
all   care  the  peritoneum  has  been  soiled  by  faecal  matter,  or 
septic   changes   have   already  started — if   the  soiling   is  local, 
carefully  clean  by  sponging  with  an  antiseptic  lotion  the  affected 
part,  cautiously  avoiding  flushing  as  this  might  carry  the  septic 
material  into  as  yet  healthy  portions  of  the  general  peritoneal 
cavity.    If,  however,  the  general  peritoneum  is  already  infected, 
flush  out  the  cavity  with  gallons  of  sterilised  hot  water  (105°  F.). 
In  flushing  out,  pass  the  irrigating  tube  amongst  the  intestines  to  the 
back  of  the  abdominal  cavity  and  into  the  pelvis  so  that  the  water 
may  flow  outwards,  or  if  a  tube  is  not  at  hand  pour  in  the  solution 
from  jugs  or  cans.    If  the  intestines  have  been  allowed  to  prolapse 
there  may  be  some  difficulty  in  getting  them  back.    Cover  them 
with  antiseptic  gauze  wrung  out  of  hot  water,  tucking  the  margins 
of  the  gauze  beneath  the  edges  of  the  wound.    Introduce  the  sutui-es, 
and  when  they  are  all  in  situ  make  uniform  pressure  on  the  gauze 
as  the  sutures  are  tightened  and  tied  from  above  downwards.  With- 
draw the  gauze  before  the  last  sutures  are  tied.    Drawing  forward 
the  edges  of  the  wound  with  retractors  will  materially  aid  the 
replacement  of  the  intestines.    If  they  cannot  be  replaced  draw 
a  distended  loop  away  from  the  wound,  aspirate  or  open  it,  evacuate 
as  much  of  the  contents  as  possible,  suture  the  wound,  and  again 
endeavour  to  replace  the  prolapsed  intestines.    When  fjscal  soiling 
or  septic  changes  have  occurred,  place  a  glass  drainage  tube  in  the 
wound,  or  loosely  pack  with  strips  of  iodoform  gauze  or  with  iodoform 
gauze  rolled  up  in  the  shape  of  a  lamp  wick  and  encircled  by  a  layer 
of  gutta-percha  tissue  with  holes  cut  in  it.    The  outer  end  of  the 
drain  should  be  surrounded  by  plenty  of  dry  gauze  to  suck  up  the 
fluid.    In  some  cases  when  the  renal  fossee  have  been  soiled,  openings 
may  be  made  in  the  loins  and  drainage  employed  in  these  situations 
as  well. 

After-treatment  of  laparotomy.— ^ee  pp.  196,  865. 

Operations  on  the  intestine. — (1)  When  the  patient's  condition 
does  not  allow  of  the  removal  of  the  cause  of  the  obstruction,  or 
when  the  cause  is  irremovable,  the  best  treatment  is  to  establish  an 
a/nastomosis  between  the  distended  bowel  above  and  the  empty  bowel 
below  the  obstruction. 
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(2)  When  the  local  and  general  conditions  admit  the  constricted 
portion  of  the  bowel  may  be  excised,  and  the  ends  above  and  below 

the  case  of  the  large  intestine,  when  neither  of  the  f  oregoing 
measures  can  be  adopted,  an  opening  must  be  made  mto  the  colon, 
Zotomy,  and  an  artificial  anus  established,  colostomy  or  coloprocty. 

(4)  Enterostomy  or  Mlaton's  operation,  consisted  m  making  a  small 
abdominal  incision,  drawing  up  the  first  coil  of  bowel  met  with,  and 
opeZg  it.  Supposing  it  is  done,  a  small  glass  cannula  should  be  tied 
in.   Bat  the  operation  is  of  too 
ill  defined  a  character  to  offer  any 
prospect  of  success.    An  opening 
into  the  small  intestine  will  allow 
so  rapid  an  escape  of  intestinal 
contents,  that  the  patient  will 
rapidly  waste,  whilst  the  skin  will 
be  irritated  by  the  discharge.  It 
was  devised  as  an  operation  for 
almost  moribund  patients.  An 
operation  should  be  done  before 
the  patient  reaches  such  a  state. 
Intestinal  anastomosis  is  always 
to  be  preferred. 

Intestinal  anastomosis  is  the 
formation  of  a  lateral  union  be- 
tween the  gut  above  and  below 
the  obstruction,  short  circuiting 
the  contents.  It  may  be  per- 
formed by  suture  or  by  Murphy's 
button  (see  p.  561).    The  ileum 


Fig 


or  ascending  or  transverse  colon 


„.  412. — The  csecum,  -n-ith  part  of  the 
ascending  colon  and  the  end  of  the 
ileum  removed  for  cancer  of  the  ascend- 
ing colon.  The  cjecum  was  greatly 
distended.  (St.  Bartholomew's  Hos- 
pital Museum.) 


may  be  joined  to  the  sigmoid 

flexure,  etc.  .  . 

Enterectomy  consists  in  opening  the  abdomen  and  excising  a 
portion  of  the  intestine.    It  may  be  required  for  irreducible  intus- 
susception, carcinomatous  and  tuberculous  stricture,  gangrene  from 
strangulation  by  bands,  volvulus,  the  closure  of  ftecal  fistulae,  besides 
wounds  of  the  intestine.    Open  the  abdomen ;  draw  the  portion  of 
intestine  to  be  removed  well  out  of  the  wound,  and  pack  it  round 
with  sponges  or  antiseptic  gauze  ;  clamp  the  intestine  above  and 
below  to  prevent  the  escape  of  ftcces,  but  without  crushing,  with 
a  safety  pin  and  sponge  or  with  a  rubber  tube  passed  through  a 
small  incision  in  the  mesentery,  or  an  efticient  assistant  may  prevent 
any  escape  with  his  fingers ;  cut  out  the  diseased  or  damaged  part 
with  an  ample  margin  of  healthy  bowel ;  tie  all  bleeding  vessels  ; 
carefully  unite  the  mesentery,  if  a  wedge-shaped  piece  has  been 
removed,  with  sutures  ;  and  then  join  the  intestine  by  one  of  the 
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methods  already  described  on  pp.  554  et  seq.  The  length  of  intestine 
removed  must  be  enough  to  allow  the  union  of  perfectly  healthy  gut, 
and  so  must  include  the  dilated  bowel  for  some  distance  above  the 
constriction,  or  intestinal  paralysis  of  this  segment  will  prove  fatal. 
The  resection  may  involve  more  than  a  foot  (30  cm.)  without  harm. 
Several  feet,  5  to  7^  feet  (150 — 225  cm.)  have  been  removed, 
followed  by  recovery,  but  such  patients  tend  to  waste  from  lack  of 
siurface  for  absorption. 

Colectomy  and  typhlectomy,  or  excising  a  portion  of  the 
colon  or  removing  the  csecum  respectively,  are  performed  in  a  way 
similar  to  that  of  enterectomy.  Fig.  412  represents  a  distended 
ctecum  and  lower  portion  of  the  ascending  colon  which  was  removed 
for  carcinomatous  stricture  by  Mr.  John  Langton,  and  the  patient 
made  an  excellent  recovery.    For  the  removal  of  the  ceecum  the 

incision  should  be  made  over  tha  right 
iliac  fossa. 

Colotomy  and  drainage. — Intestinal 
drainage  affords  relief  only  in  Ishe  case  of 
the  large  intestine,  for  which  it  should 
be  reserved,  but  anastomosis  is  always  to 
be  done  where  possible.  A  loop  of  intes- 
tine is  drawn  into  the  wound,  and  a  small 
portion  emptied  by  the  fingers.  Between 
the  compressing  fingers  a  small  slit  is 
made  into  the  intestine  and  a  glass  can- 
nula with  a  double  flange,  called  Paul's 
tube  (Fig.  413),  slipped  in  and  rapidly 
and  tightly  secured  by  ligatures  so  as  to 
grasp  the  intestine  between  the  double 
flange.  On  the  free  end  of  the  cannula 
is  a  piece  of  rubber  tube  long  enough  to  convey  the  faeces  into  a 
receiver  under  the  bed.  The  loop  of  bowel  is  fixed  in  the  wound  and 
packed  round  with  gauze.  The  flow  can  be  encoui'aged  by  pouring 
hot  water  in  through  the  end  of  the  tube,  which  is  raised  for  the 
purpose.  After  three  or  four  days  the  ligature  cuts  through,  and 
then  the  tube  is  removed  and  the  case  becomes  one  of  fsecal  fistula 
to  be  treated  according  to  circumstances.  The  great  advant-age  of 
Paul's  tube  is  that  adhesions  have  time  to  form  before  the  tube 
cuts  out,  and  then  there  is  no  danger  of  faecal  extravasation  into  the 
peritoneum. 

Inguinal  colostomy,  commonly  called  colotomy,  is  the  operation 
of  opening  the  sigmoid  flexure  of  the  colon  in  the  left  groin  (Littre's 
operation).  It  is  now  almost  universally  employed  in  place  of  lumbar 
colotomy,  especially  for  irremovable  carcinoma  of  the  rectum  before 
distension  of  the  colon  consequent  on  the  stricture  has  occvirred.  Its 
chief  advantages  over  the  lumbar  operation  are:  1,  that  there  is  less 
difiiculty  in  finding  the  gut ;  2,  that  there  is  less  danger  of  ftecal 


Fig.  413. — Paul's  glass  tubes 
for  ch-aining  the  intestine. 
The  end  with  the  double 
flange  is  inserted  and  tied  in 
the  gut.    (After  Paul. ) 
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taken;  and  t  ie.e  «       ^^'^      .„     ^         convenient  situation  for 

S;ior  !;plior  iliac  spine  at  right  angl-  to  ^  l.ne  d^- 

umbilicus  Z^d  thf        TpXal  ani 

^pw:;— ^^^^^^^^ 

n  the  w  S.d  elh  for  it  at  the  junction  of  the  iliac  -d  lumbar 
fosst  (Fig  414).    It  may  be  known  by  the  longitudmal  bands  of 
muscular  fibres,  by  the  appen- 
dices epiploicEe,  and  by  its  mesen- 
tery running  to  the  left— that 
is,  being  continuous  with  the 
parietal  peritoneum  lining  the 
lower   aspect   of    the  wound, 
whereas  the  mesentery  of  the 
small  intestine  runs  to  the  right 
towards    the   spine.  Having 
found  the  colon,  draw  it  down 
until  the  mesocolon  is  taut,  so 
as  to  avoid  prolapse  of  the  bowel 
subsequent   to   the  operation. 
Bring  a  small  loop  of  the  bowel 
well  out  of  the  wound,  pass  a 
piece  of  glass  rod  (Fig.  415,  B) 
or  a  pair  of  clamp  forceps  or  a 
Koeberle's  hysterectomy  pin  be- 
neath it  through  the  mesocolon 


Fia.  414.— Inguinal  colotomy  and  ileosig- 
moidostomy.  c,  the  point  where  the 
colon  shoidd  be  opened  through  the  in- 
cision marked  by  the  dark  line,  il  sig, 
the  position  of  the  anastomosis  between 
the  ileum  and  the  sigmoid. 


neatn  it  tnrougn  tue  mcououiuii  ,    „  •  j 

so  as  to  produce  a  good  spur  and  thus  prevent  the  fjces  gomgdown 
the  distal  end  of  the  intestine.    Unless  a  large  wound  has  been  made 
sutures  are  generally  not  wanted.    Apply  an  antiseptic  di-essmg 
with  a  piece  of  protective  next  the  bowel  to  prevent  its  adhering 
to  the  gauze,  and  at  the  end  of  one  to  five  days,  when  adhesions 
have  had  time  to  form,  cautiously  open  the  gut  by  cutting  mto  it 
with  the  actual  cautery.    When  sutures  are  employed  and  especially 
if  the  peritoneum  contains  fluid  the  adhesions  between  the  bowel  and 
parietes  are  apt  to  be  impaired,  and  the  gut  may  suddenly  slip  back 
into  the  peritoneal  cavity.    To  prevent  this  untoward  event  the  rod 
or  pin  should  be  kept  in  situ  for  ten  days  or  loiVger.    Meanwhile  por- 
tions of  the  loop  may  be  cut  away  with  the  cautery.    Finally,  with 
the  patient  under  gas  or  morphine,  the  gut  is  cut  through  down  to 
the  rod.    This  must  be  done  slowly  with  the  cautery  only  a  dull 
red,  or  the  mesenteric  vessels  will  bleed  and  require  ligaturing.  Some 
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anaesthetic  is  required  owing  to  the  irritation  of  the  mesenteric  nerves. 
In  a  few  cases  a  loop  of  small  intestine  has  escaped  during  a  fit  of 
coughing  between  the  colon  and  the  edge  of  the  wound  in  the 
parietes,  an  accident  that  may  be  guarded  against  by  avoiding  too 
long  a  wound.  If  the  bowel  is  greatly  distended  at  the  time  of 
operation  it  may  be  opened  at  once,  tying  in  a  Paul's  tube;  or 
should  vomiting  and  distension  come  on  after  the  operation,  it  should 
be  opened  before  the  usual  time  has  elapsed.  The  bowel  above  may 
be  emptied  of  scybala  by  injecting  an  oil  enema  upwards  and  that 
below  the  wound  may  also  require  washing  out  from  above  downwards 
(Fig.  415,  A),  by  so  doing  the  pain  caused  by  irritation  of  the 
cancer  is  much  relieved, 

Csecostomy. — An  artificial  opening  into  the  ceecum  for  obstruction 


Fig.  415.— Inguinal  colostomy  (colotomy).  A,  a  loop  of  tlie  colon  held  outside 
by  a  rod  tlirust  through  the  lueseutery.  B,  the  opening  completed,  pi;  the 
proximal  opening,    sp,  the  spur,    dis,  the  distal  opening. 

above  the  sigmoid  is  performed  like  the  left  inguinal  operation,  but 
a  lateral  anastomosis  between  it  and  the  sigmoid  or  upper  end  of 
the  rectum  is  much  better,  for  the  fajces  tend  to  remain  fluid.  A 
valvular  opening  (see  Gastrostomy)  has  been  made  in  the  csecum 
for  the  relief  of  chronic  ulcerative  colitis,  the  large  bowel  being  then 
irrigated  downwards. 

Appendicostomy. — The  appendix  is  drawn  out  through  a  small 
wound,  its  tip  cut  off,  and  through  its  lumen  a  rubber  catheter  is 
passed  and  so  the  colon  irrigated.  The  fistula  is  readily  closed  by 
excising  the  appendix. 

Transverse  colostomy  or  colotomy  is  the  establishment  of  an 
artificial  opening  in  the  transverse  colon,  to  relieve  obstruction  below 
which  cannot  be  treated  by  inguinal  colostomy  or  anastomosis.  It 
IS  said  to  have  the  advantage  of  being  above  tlie  waistband  ;  on  the 
other  hand  there  is  a  greater  tendency  for  the  fajces  to  remain  fluid, 
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there  is  danger  of  decomposition  in  the  bowel  below,  and  perhaps  of 
't:^blrco^«,  or  coloton.y,  is  the  opening  of -the  colon  in 

operation).     These  operations  are  not  often  done  at  the  present 
dav  the  ino-uinal  method  being  preferred. 

Af^-Zaunent.--The  skin  around  the  colotomy  openmg  must  be 
nro  ected  Ilinst  irritation  by  feeces  or  a  painful  eczema  or_  even 
Sceratfon  wm  ensue.    Frequelat  washing  of  the  skin  the  sn.eanng  of 
vase  ine       lanolin  around  and  the  covering  with  non-irntating 
d     ^g  are  required.    Irregular  motions  may  be  P-tx-^ly  ^^J^^^ 
by  regulating  the  bowels,  also  by  wearing  a  ^-P^^^^P^^Pf ,  ^"f  . 
on  a  belt  or  luss,  and  this  may  have  a  pkig"  to  fit  mto  the  bowel 
or  an  hour-glass  shaped  rubber  bag  may  be  used^  one  half  being 
passed  into  the  bowel  and  then  the  bag  inflated     One        now  re^  s 
externally  and  presses  on  the  bowel,  whilst  the  inner  bal  ,  held  to 
the  outer  by  the  narrow  neck  between  them,  effectually  blocks  the 
aperture  on  the  inner  side. 

The  various  conditions  causing  intestinal  obstruction. 

1  Impaction  of  f^ces,  gall-stones,  or  foreign  bodies  in 
the  intestines.— An  accumulation  of  hardened  fteces  may  occur  as 
the  result  of  habitual  or  accidental  constipation,  and  is  then  nearly 
always  met  with  in  the  large  bowel,  and  especially  m  the  region  of 
the  cEecum  or  in  the  sigmoid  flexure  and  rectum.  The  impaction 
of  gall-stones  or  intestinal  concretions,  though  more  rare,  is  also 
met  with,  but  usually  in  the  small  intestines.  Obstruction  from 
these  causes  is  more  common  in  women  than  m  men.  loreigii 
bodies  that  have  been  swallowed,  though  they  usually  escape  at 
the  anus,  may  become  impacted  in  any  part  of  the  intestine,  but 
especially  in  the  lower  part  of  the  ileum,  the  caecum,  or  rectum. 

.SWs.— In  impacted  feeces  there  may  be  a  history  of  previous 
constipation,  the  rectum  will  probably  be  found  distended,  or 
fieces  will  be  passed  on  the  use  of  enemata.    A  swelling  may  be 
felt  through  the  abdominal  parietes,  and  if  so  will  be  soft,  and  can 
perhaps  be  indented  with  the  fingers.    In  obstruction  from  gall- 
stones, there  may  be  pain  in  the  region  of  the  gall-bladder,  perhaps 
jaundice  ;  gall-stones  may  have  passed,  or  similar  attacks  have  been 
previously  suffered  from,  and  the  bowels  may  have  acted  irregularly. 
The  vomiting  is  gastric  or  bilious,  and  is  attended  with  violent 
retching.  But  in  most  cases  there  is  nothing  in  the  patient's  history 
pointing  to  biliary  trouble.    If  the  obstruction  is  due  to  a  foreign 
body  there  will  probably  be  a  history  of  one  having  been  swallowed, 
and  it  may  be  detected  by  the  x  rays. 

Treatment. — In  impacted  feeces,  when  medical  means  and  enemata 
have  failed,  the  rectum  may  require  clearing  with  a  scoop  or  other 
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suitable  instrument.  In  obstruction  from  impacted  gall-stones  or 
other  foreign  bodies,  the  abdomen  is  opened,  and  the  gall-stone  or 
foreign  body  removed  through  an  incision  in  the  intestine,  or  else 
made  to  pass  by  gentle  manipulation  through  the  ileo-c^cal  valve. 
The  incision  should  be  made  in  the  longitudinal  axis  of  the  gut, 
opposite  the  attachment  of  the  mesentery,  not  over  the  impacted 
body,  where  the  coats  may  be  damaged,  but  a  few  inches  higher  up. 
The  gall-stone  or  other  body  may  then  be  removed,  breaking  it  first 
if  necessary,  and  the  wound  be  afterwards  sutured.  Or  should  the 
walls  of  the  gut  be  softened  by  ulceration,  a  portion  of  the  intestine 
may  be  resected,  and  the  continuity  of  the  tube  restored  by  one  of 
the  methods  of  enterorrhaphy  described  at  p.  549,  et  seq.  An 
impacted  gall-stone  may  sometimes  be  broken  up  with  a  needle 
without  opening  the  intestine. 

2.  Internal  strangulation  or  internal  hernia. — These  terms 
are  applied  to  obstruction  of  the  intestine  by  some  constricting 
agent  within  the  abdomen.  The  strangulation  may  be  effected  by  : 
1.  Bands  produced  by  the  stretching  of  old  inflammatory  adhesions, 
the  result  of  former  peritonitis.  These  are  more  particularly 
due  to  tuberculosis,  appendicitis,  pelvic  peritonitis  in  women,  typhoid 
fever,  also  after  injury,  and  are  common  about  the  mouths  of  old 
hernial  sacs.  2.  The  remains  of  some  foetal  structure,  as  the 
omphalo-mesenteric  duct  (Meckel's  diverticulum),  etc.  3.  A  coil  of 
intestine  slipping  through  a  hole  in  the  mesentery  or  omentum. 
4.  A  coil  of  intestine  passing  into  a  pouch  of  peritoneima  {retro- 
peritoneal hernia)  such  as  the  duodeno-jejunal,  the  sigmoid,  or  one 
of  the  ileo-ca3cal  pouches,  or  through  the  foramen  of  Winslow  into 
the  lesser  peritoneal  cavity. 

Symptoms. — In  internal  strangulation  the  attack  is  very  sudden, 
and  may  perhaps  be  attributed  to  a  strain ;  the  pain  is  intense,  and 
is  referred  to  one  spot,  or  to  the  umbilicus ;  vomiting  comes  on  early 
and  gives  no  relief ;  the  constipation  is  sudden ;  there  is  no  desire 
to  defsecate ;  the  urine  is  scanty  ;  there  is  no  visible  peristalsis ; 
no  tumour  can  be  felt ;  there  is  no  haemorrhage  from  the  bowel,  and 
no  tenesmus ;  the  abdominal  walls  are  very  tense.  There  is  pro- 
bably a  history  of  some  affection  which  might  produce  bands  of 
adhesions,  or  there  may  have  been  previous  attacks  of  abdominal 
obstruction  with  intervals  of  perfect  health. 

Treatment. — Abdominal  section  is  the  only  procedure  of  any  avail, 
and  ought,  like  herniotomy,  to  be  undertaken  early  and  not  merely 
as  a  last  resource.  The  constriction  is  removed  by  dividing  bands 
and  withdrawing  the  gut  from  the  pouch,  the  bowel  is  then  dealt 
with  according  to  its  condition  as  in  the  case  of  strangulated  hernia. 

3.  Volvulus  was  originally  a  term  like  ileus  derived  from  the 
painful  rolling  and  twisting  sensations  of  intestinal  obstruction,  but 
the  term  is  now  limited  to  one  anatomical  form  of  obstruction  in 
which  the  bowel  becomes  twisted.    The  intestine  may  be — 1,  simply 
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nnnn  itself"  2,  twisted  round  its  mesentery;  and  3,  wound 
/Cthe   coil  of  intestine.    Accumulation  of  flatus  excessive 
^Sard:it.an-ston..  — ^  -.r^^n 

m  tne  sigmuiu  u        ,  occurs  m  the  colon 

Jte  X  .vound  round  a  ooil  of  small  iutestine.  the  s>gmo,d  aexure, 

"'xtlTare  similar  to  those  of  internal  strangulation  bnt  if 
auytWng  stffl  more  severe.    Meteorism,  or  distension  ,v>th  gas, 
comes  on  early  and  is  well 
marked.    The  patient  is  pro- 
bably over   forty  years  of 
age,  and  has  suffered  from 
constipation.    The  distended 
sigmoid  flexure  may  be  visi- 
ble.    There  may  be  some 
tenesmus  or  straining  to  pass 
a  motion  and  the  vomiting 
may  relieve  for  a  time.  But 
besides  the  general  signs  of 
intestinal  obstruction  a  diag- 
nosis before  operation  can 
hardly  ever  be  made. 

Treatment.  —  No  time 
should  be  lost  in  opening  the 
abdomen.  The  coil  of  intes- 
tine should  be  untwisted  and 
be  fixed  in  position  by  suture ; 
if  gangrenous  the  choice  lies 
between  excision  and  colo- 
tomy. 

4.  Intussusception  (Fig. 
416)  is  the  invagination  of  a 

portion  of  intestine  into  the  lumen  of  the  intestine  immediately  below. 
The  intestine  thus  forms  three  tubes,  one  within  the  other,  an  outer, 
middle,  and  inner  (Fig.  418).    The  external  tube  is  called  the 
sheath,  or  intussuscipiens  (Fig.  416,  a),  the  innermost  the  entering 
tube  (Fig.  416,  c),  the  middle  the  receding,  returning,  or  inverted 
tube  (Fig.  416,  b),  the  last  two  together  being  further  called  the 
intussuscepted  portion,  or  intussusceptum.    Thus  there  are  two 
peritoneal  and  two  mucous  surfaces  of  the  intestine  in  contact 
(Fig.  418),  and  between  the  inner  and  middle  tvibes  is  a  portion  of 
the  mesentery  or  mesocolon,  which  is  necessarily  drawn  down  with 
the  intestine.    The  dragging  of  the  mesentery  causes  the  intussus- 
oepfitm  to  assume  a  greater  curve  than  its  sheath,  and  hence  to 


Fig.  416. — Intussusception.  A,  Sheath  or 
intussuscipiens.  b,  Middle  or  returning 
tube.  0,  Innermost  or  entering  tube.  (St. 
Bartholomew's  Hospital  Museum.) 
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become  puckered  along  its  concavity  ;  it  also  causes  the  orifice  of  the 
ntussuscep^..  to  be  directed  towards  the  mesenteric  attachm  J 

fnl         T'!:^"      '^'P'  ^^^)-  intussusception 

ncreases  at  the  expense  of  the  lower  portion  of  the  iStestir  he 
mtussuscipens  or  sheath  becoming  more  and  more  infolded   o  C 
If  the  Ileum  first  is  protruded  through  the  ileo-ca3caI  live  the 
intussusception  later  increases  at  the  expense  of  the  largeTnteltine 
more  and  more  of  the  colon  being  included.  ^  mtestme, 

Fourchiefkindsofintussusceptionaredescribed(Fig  419)    1  THp 
deo.c.cal,  m  which  the  ileum  and  ca3cum  protrude  into  the  colon 
the  ileo-ca^cal  valve  forming  the  apex  of  the  intussuscep^^  mor^ 
and  more  of  the  colon  being  folded  in.    2.  The  ileo-coll,Z\^2 


Pig.  -417.  —  Intussust-Pntin,,     I'i^  ^^S.— Diagram  of  intussuscep- 

between  the  inner  and  middle  tube. 

the  ileum  protrudes  through  the  ileo-c^cal  valve,  the  ileum  forming 
the  apex  of  the  mtussuscepiz^m,  but  the  part  of  the  ileum  which 
passes  through  the  valve  is  only  of  a  limited  length,  and  if  the 
ntussusception  goes  further  the  ileo-caBcal  valve  and  the  caecum  and 
then  he  colon  become  folded  in  to  form  the  inner  tube.    It  has  been 

fhp  il!  '1  f  7"°°''^  ^^^^^^y  there  is  always  some  prolapse  of 
the  Ileum  through  the  valve  in  the  first  instance.  3.  The  colic  in 
wmch  part  of  the  colon,  especially  the  ca3cum,  is  invaginated  into 
the  colon  below;  and  4.  The  enteric,  in  which  a  portion  of  the  small 
mtestme  is  invaginated  into  a  lower  part  of  that  bowel.  At  first 
the  invagination  is  reducible,  and  is  occasionally  not  attended  with 
a^ny  serious  obstruction  to  the  lumen  of  the  intestine,  but  remains 
m  such  chrome  cases  for  several  weeks  or  months.     In  most, 

rpirT'I'P',?  intussusception  is  not  at  once 

relieved,  the  blood-vessels  of  the  involved  mesentery  rapidly  become 
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constricted  where  the  latter  enters  the  sheath,  causing  acute  obstruc- 
tion to  the  circulation  in  the  receding  tube.  As  a  consequence  of 
this,  the  mucous  membrane  of  the  intussuscep«it??i  becomes  intensely 
congested,  and  pours  out  the  sanious  discharge  so  diagnostic  of  the 
disease.  In  the  meanwhile  the  contiguous  peritoneal  surfaces  of 
the  inner  and  middle  tube  become  inflamed  and  glued  together, 
rendering  reduction  impossible.  Gangrene  of  the  intussuscep^wm 
now  ensues,  and  the  patient  usually  dies  of  collapse  or  peritonitis  in 
a  few  days.    In  adults,  however,  and  in  children  of  six  or  eight 


Fig.  419. — Diagrams  of  intussusception.  1.  Enteric,  becoming  la.  Entero- 
ileo-crtical.  2.  Ileo-colie.  3.  Ileo-ciBcal,  becoming  Za.  Ileo-ccecal  colic. 
4.  Colic.  5.  Ileo-colic  colic.  6.  Entero'ileo-cEecal  colic.  7.  Inversion  of 
appendix  into  caecum,  partial,  7a.  complete. 

years  and  upwards,  the  gangrenous  portion  may  very  occasionally 
slough  off  at  the  constricted  part  and  be  passed  per  anum  ;  but  in 
children  under  two  years  of  age  the  disease,  unless  relieved  by  treat- 
ment, is  almost  invariably  fatal.  Should  recovery  indeed  take  place 
in  this  manner,  the  patient  may  subsequently  succumb  to  sti'icture 
of  the  intestine,  from  contraction  occurring  at  the  spot  where  the 
intestine  has  united.  The  intussvisception  may  measure  only  two  or 
three  inches  in  length,  or  it  may  involve  a  great  part  (Fig.  420)  or 
the  whole  of  the  large  intestine  and  protrude  at  the  anus.  Intus- 
susception is  rare  in  adults  but  common  in  children,  especially  in 
infants.  In  75  per  cent,  of  the  cases  admitted  into  St.  Bartholomew's 
Hospital  during  a  period  of  ten  years  the  patient  was  under  one 
w.  57 
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year  of  age.  The  reasons  given  for  the  affection  being  so  common 
in  young  children  are  the  greater  length  of  the  mesentery  in  child- 
hood, and  the  rapid  increase  in  the  size  of  the  colon  as  compared 
with  the  ileum  soon  after  birth.  It  has  been  shown  that  peristalsis 
stops  at  the  ileo-cjBcal  valve,  whilst  fresh  peristalsis  occurs  in  the 
colon.  It  may  thiis  happen,  especially  during  irregular  peristalsis, 
such  as  may  be  set  up  by  castor-oil,  injudicious  feeding,  diarrhoea, 
worms,  or  external  violence,  that  the  ileum  may  be  contracting  at  a 
time  when  the  colon  is  dilated  to  its  greatest  extent,  and  so  gets 


Fig.  420.— Intussusception,  c,  Ascending  colon,  i,  Ileum.  L.  Liver,  s.  Storaacb. 
H.F.  Hepatic  flexure  of  colon  containing  apex  of  tlie  intussuscepiwm.  N.  Jejunum. 
(St.  Bartholomew's  Hospital  Museum.) 


slightly  tucked  into  the  larger  bowel,  and  then  when  the  colon  con- 
tracts, is  violently  seized  and  "swallowed,"  as  it  has  been  aptly 
termed,  the  long  mesentery  of  childhood  favouring  the  invagination. 
In  some  cases,  especially  adults,  the  invagination  has  apparently 
been  due  to  the  dragging  of  a  polypus.  The  slight  invaginations, 
often  multiple,  of  the  small  intestine  which  may  occur  in  the  dying, 
must  not  be  mistaken  for  true  intussusceptions.  In  these  the  lower 
part  of  the  intestine  is  often  invaginated  into  that  above.  Very 
occasionally  such  multiple  intussusceptions  have  been  met  with  during 
life  with  the  lower  part  of  the  gut  invaginated  into  the  upper. 

Signs. — When  the  intussusception  is  acute,  there  is  a  discharge  of 
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mueus  and  blood  from  the  anus  with  usually  marked  tenesmus ; 
the  pain  is  intermittent  and  comes  on  in  spasms ;  the  abdomen  is 
not  much  distended  ;  meteorism  is  absent ;  the  abdominal  parietes 
are  usually  lax,  and  through  them  a  sausage-shaped  tumour, 
doughy  to  the  feel,  hardening  on  handling,  and  perhaps  changing  its 
position  from  time  to  time,  may  sometimes  be  detected,  and  most 
usually  on  the  left  side.  The  invaginated  bowel  can  possibly  be  felt 
in  the  rectum.  When  the  abdomen  is  rigid  the  intussusception 
may  not  be  felt  until  the  child  is  antesthetised.  In  the  ileo-ceecal 
form  the  resistance  in  the  right  iliac  fossa  may  be  decreased  {signe 
de  Dance)  owing  to  the  c£ecum,  as  more  and  more  of  the  colon  is 
folded  in,  passing  across  the  abdomen  through  the  transverse  into 
the  descending  colon.  Collapse  soon  ensues.  When  chronic,  there 
may  have  been  attacks  of  localised  pain  lasting  for  months  before 
strangulation  occurs,  the  patient  having  been  in  good  health  in  the 
intervals.  There  is  straining  and  tenesmus  ;  the  constipation  is  not 
complete  ;  vomiting  is  absent  or  intermittent ;  the  distension  is  not 
marked ;  and  collapse  does  not  come  on  till  the  end.  The  tumour 
will  have  characters  similar  to  those  mentioned  above. 

Treatment. — Unless  laparotomy  for  intussusception  in  an  infant 
is  undertaken  within  twenty-four  to  thirty-six  hours  from  the  onset 
of  the  symptoms,  reduction  will  be  found  next  to  impossible  without 
so  injuring  the  intestine  as  to  render  a  fatal  result  almost  inevitable, 
whereas  the  best  results  follow  an  early  laparotomy.  Inflation  in 
early  cases  has  succeeded,  but  too  often  has  proved  incomplete,  the 
tumour  being  no  longer  felt,  often  because  tucked  away  under  the 
ribs  at  the  splenic  or  hepatic  flexure,  and  relapse  follows.  It  is  the 
uncertainty  of  the  inflation  method  which  necessitates  its  abandon- 
ment. In  chronic  cases,  although  there  is  less  need  for  early  operative 
interference  than  in  acute,  as  the  bowel  may  remain  incarcerated  for 
some  time  before  becoming  strangulated,  it  should  not  be  delayed, 
lest  the  intussuscepted  portion  become  adherent  to  the  sheath. 
Waiting  with  hope  that  sloughing  will  occur,  also  the  cutting  off  of 
the  protrusion  per  anum  are  discarded  methods. 

The  abdomen  having  been  opened  generally  through  the  right 
rectus  by  an  incision  of  about  two  inches  in  an  infant,  reduc- 
tion may  often  be  largely  carried  out  within  the  abdomen  by  in- 
serting the  fingers,  also  an  assistant  may  push  up  the  intussusception 
out  of  the  pelvis  by  a  finger  in  the  rectum.  Usually,  at  any  rate 
towards  the  end  of  the  reduction  the  intussusception  must  be 
drawn  into  the  wound.  Then  first  squeeze  out  some  of  the  inflam- 
matory oedema  by  steady  uninterrupted  manual  compression,  and 
endeavour  to  reduce  the  intussusception  by  gentle  traction  on  the 
bowel  just  above  the  neck  of  the  intussuscipiens  and  by  counter- 
traction  just  below  the  apex  of  the  intussusceptum  ;  or  better,  try 
to  squeeze  out  the  intussusceptum  by  kneading  and  jjressure  from 
below.    If  adhesions  have  formed,  try  to  break  them  down  by 
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gently  insinuating  a  probe  between  the  contiguous  serous  surfaces 
Reduction  must  be  completed,  even  at  some  risk  of  rupture  if  at 
all  possible.  After  reduction  search  for  any  rent  in  the^ei  'toLa 
coat  and  bring  it  tog-ether  by  suture  and  seal  with  an  omental  grS 
(lig.  216,  p.  556).  There  is  some  danger  of  recurrence 
owing  to  the  paralysed  condition  of  the  bowel  which  has 
beeii  mtussuscepted.  To  prevent  this  the  coil  may  be  sutured  to 
he  back  of  the  abdominal  wall  in  a  suitable  position.  Reduction 
iaihng  the  following  courses  are  open  Excision  of  the  intus- 

snsceptum  by  making  an  incision  in  the  sheath,  drawing  the  intus 
susceptum  through,  cutting  it  ofF,  and  uniting  the  bowel  after 
Maunsell's  method  (see  p.  557).  2.  Complete  efcision  ofThe  intut 
susception  and  restoration  of  the  bowel  by  circular  enterorrhaphy 
lateral  approximation,  or  implantation.  In  infants  under  two  these 
measures  have  proved  of  no  avail,  the  occasion  for  such  must  be 
avoided  by  early  operation.  Further  the  child  requires  prolonged 
medical  treatment,  for  many  have  died,  after  recovery  from  the 
operation,  of  recurrence,  or  other  intestinal  disturbance 

5.  Strictiires  of  the  intestine  consequent  upon  disease  of 
the  intestinal  wall—This  condition  is  generally  due  to  the  growth 
of  a  carcuioma  of  the  intestinal  wall,  more  rarely  to  contractions 
iollowing  dysenteric,  tuberculous  or  syphilitic  ulceration,  the  passa-e 
of  gall-stones,  or  injury  or  operation  on  the  intestine.  It  £  molt 
frequently  met  with  in  the  large  intestine,  especially  the  rectum,  and 
then  in  order  of  frequency,  in  the  sigmoid,  descending  colon, 
splemc  flexure,  hepatic  flexure  and  cfecum.  It  is  rare  in  the  smal 
intestine. 

Sympto7ns.~The  patient  is  usually  old  or  middle-a-ed  •  the 
symptoms  come  on  very  insidiously;   there  are  alternate  attacks 
of  constipation  and  diarrhoea;  the  constipation  gradually  becomes 
more  and  more  pronounced;    the  motions  are  probably  lumpy 
{scybalous)  pipe-like,  or  flattened;  dyspepsia  is  complained  of ;  the 
pam  IS  diffused  and  depends  upon  the  distension  of  the  abdomen- 
the  distension  comes  on  slowly,  and  is  greatest  in  the  flanks! 
pens  alsis  is  visible  ;    the  urine  is  copious  ;    the  pulse  quiet ;  and 
vomiting  only  occurs  late  in  the  case.    Similar  attacks  may  have 
occurred  from  which  the  patient  quite  recovered.    Having  diagnosed 
the  case  as  one  of  stricture,  the  next  point  to  determine  is  whether 
It  is^  situated  in  the  sigmoid  flexure  or  rectum,  and  consequently 
that  opening  the  sigmoid  flexure  in  the  left  groin  or  the  descending 
colon  m  the  left  loin,  will  be  well  above  the  stricture;  or  whether 
It  IS  situated  in  the  descending  colon,  splenic  flexure,  or  transverse 
or  ascending  colon,  so  as  to  necessitate  the  openin-  of  the  transverse 
colon,  ascending  colon  or  caecum.    To  begin  with,  it  should  be 
remembered  that  stricture  is  most  common  in  the  sigmoid  flexure 
and  rectum,  next  in  the  colon,  M-ith  diminishing  frequency  up  to 
the  ceecum,  then  m  the  ctecum  itself,  and  is  very  rare  in  the  small 
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intestine.  Again,  if  the  stricture  is  in  the  rectum  or  sigmoid  flexure, 
the  distension  will  be  equal  on  the  two  sides  ;  when  in  the  descending 
or  transverse  colon,  greater  on  the  right  than  on  the  left  side.  The 
amount  of  distension  on  the  two  sides  may  be  moi'e  accurately  esti- 
mated by  the  cyrtometer  than  by  mere  inspection  and  palpation.  If 
an  enema  tube  will  pass  for  some  distance,  say  a  foot  or  so,  and  a  large 
quantity  of  fluid  can  be  injected,  the  stricture  is  probably  high  up ; 
but  too  much  importance  must  not  be  attached  to  this  sign,  as  the 
enema  tube  may  have  bent  upon  itself  and  the  rectum  and  sigmoid 
flexure  are  often  very  capacious.  Sometimes  when  the  stricture  is 
just  above  the  reach  of  the  finger  the  rectum  becomes  greatly 
dilated  {ballooned),  due,  it  is  said,  to  paralysis  of  the  muscular  coat 
of  the  rectum  following  on  involvement  of  the  nerves  in  the  cancer. 
Further,  something  may  at  times  be  learnt  by  ausculting  the 
colon,  especially  with  the  aid  of  the  phonendoscope  whilst  the 
injection  is  being  given,  and  by  passing  a  long  Kelly's  speculum 
or  proctoscope  into  the  rectum.  The  detection  of  a  tumour  in  any 
part  of  the  colon  or  CEecum  will,  of  course,  aid  the  diagnosis. 

Treatment. — Sim-ple  stricture  is  relieved  by  the  method  described 
under  pyloroplasty,  and  lateral  anastomosis. — Removable  cancerous. 
and  tuberculous  constrictions  are  treated  by  excision,  enterectomy, 
colectomy. — Malignant  strictures,  which  are  irremovable,  are  to  be 
relieved,  if  possible,  by  anastomosis.  Only  in  the  lower  part  of  the 
colon,  when  anastomosis  between  the  ileum  and  sigmoid  or  rectum 
is  impracticable  should  colotomy  be  done. 

6.  Constrictions  of  the  intestine  consequent  upon  disease 
beginning  external  to  the  intestinal  wall. — This  condition 
may  depend  on  chronic  peritonitis,  or  on  malignant  disease  of  the 
omentum  or  mesentery.  It  is  more  common  in  the  small  than  in 
the  large  intestine,  and  not  only  narrows  the  calibre  of  the  bowel, 
but  also  obstructs  the  peristaltic  action  by  gluing  the  coils  of 
intestine  to  one  another  and  causing  -contraction  of  the  mesentery. 

^'j-^^^is.— There  is  pain  of  a  paroxysmal  nature,  of  short  duration 
and  of  frequent  occurrence ;  peristalsis  may  not  be  visible  on 
account  of  the  matting  together  of  the  intestines,  but  gurglings 
may  be  heard.  There  is  no  vomiting  or  distension  except  during 
the  attacks  of  pain.  Constipation  is  not  complete ;  deftecation  is 
pamless ;  the  motions  are  not  compressed  or  pipe-like  as  they  may 
be  m  stricture;  and  there  is  no  distension  in  the  flanks  The 
symptoms  may  at  any  time  suddenly  become  acute. 

Irea«mm«.— Separation  of  the  adhesions  and  release  of  tlie  bowel 
Where  the  intestines  are  matted  together  by  chronic  peritonitis  or 
cancer,  an  anastomosis  may  prove  of  benefit  by  relieving  the 
distension.  o  ^ 

7.  Mechanical  pressure  on  the  intestine  by  innocent  or 
malignant  growths,  hydatid  cysts,  enlarged  glands,  etc.,  may  occa- 
sionally give  rise  to  obstmction.    A  tumour  will  then  be  probably 
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discovered  on  palpation  of  the  abdomen  or  by  the  finger  in  the 
rectum  or  vagina.    An  exploratory  operation  should  be  undertaken 
and  the  cause  of  the  obstruction  removed  if  practicable. 

8.  Congenital  malformations  of  the  intestine.— Amongst  the 


Fig.  421.— Meckel  s  diverticulum  under  its  various  forms.  A,  A  small  iutestinil 
pouch,  not  giYmg  nse  to  t,-o«ble.  B,  A  cyst  formed  by  narrowing  of  the  nook  of 
the  poucb  C  Ibe  apex  of  the  pouch  remaining  attached  to  the  umbilicus  so  as 
to  form  a  band,  beneath  which  a  coil-of  intestine  may  slip  and  become  strangulated 
D,  ihe  pouch  remains  patent  up  to  the  umbilicus.  R,  As  such  it  may  become 
engaged  in  an  umbilical  hernia,  when  the  symptoms  occasioned  will  be  those 
of  partial  enterocele.  P,  A  patent  Meckel's  diverticulum,  forming  a  fa?cal 
fistula  at  the  umbilicus  in  a  newborn  infant  as  a  result  of  ligaturing  oS"  the  cord 
in  the  condition  noted  under  E.  G,  An  artificial  anus  at  the  umbilicus,  resultin<r 
as  an  extension  of  F  by  the  prolapse  of  the  wall  of  the  ileum  through  the  diverti" 
culum  to  form  a  spur  between  two  openings.  H,  A  further  prolapse  of  the  fore- 
going spur  forms  a  pedunculated  tumour  covered  by  mucous  membrane,  at  the  base 
of  which  are  two  orilices  from  one  of  which  freces  escape.  I,  A  complete  intussuscep- 
tion may  occur  through  a  patent  Meckel's  diverticulum,  resulting  in  a  swelling  at 
the  umbilicus  similar  to  the  protrusion  of  an  intussusception  from  the  anus. 
J,  Invagination  into  ileum,  cf.  A. 

chief  of  these  may  be  mentioned  imperforate  anus,  deficiency  of  the 
rectum,  absence  of  the  colon,  termination  of  the  colon  in  the  bladder, 
etc.  Obstructions  from  such  and  like  causes  are  only  met  with  in 
the  nifant  (see  Diseases  of  Rectum).  The  so-called  idiopathic  dilata- 
tion of  the  colon,  and  the  persistence  of  the  omphalo  mesenteric 
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duct,  forming  what  is  called  Meckel's  diverticulum,  may  lead  to 
obstructions  in  older  persons. 

The  symptoms  set  up  by  Meckel's  diverticulum  are  those  of  intes- 
tinal obstruction  in  a  young  patient,  for  which  an  immediate  opera- 
tion is  indicated.  The  existence  of  one  of  the  conditions  at  the 
umbilicus  shown  in  Fig.  421  may  enable  a  diagnosis  to  be  formed 
beforehand.  Treatment. — Meckel's  diverticulum  is  excised  in  the 
same  way  as  the  appendix  (see  p,  916).  In  cases  of  artificial  anus 
and  intussusception  at  the  umbilicus  it  is  necessary  to  resect  the 
bowel. 

9.  Paralysis   of  the  muscular  coat  of  the  intestine. — 

Obstruction  sometimes  occurs  solely  as  the  result  of  loss  of  power 
in  the  muscular  coat  of  the  intestine  {adynamic  intestinal  obstruction). 
This  form  of  obstruction  may  be  due  to  the  excessive  formation  of 
gas  during  an  attack  of  dyspepsia,  to  habitual  constipation,  etc. ;  or 
it  may  follow  operations  on  the  rectum.  Paralysis  of  the  muscular 
coat  may  also  occur  after  abdominal  section,  an  operation  for 
strangulated  hernia,  etc ,  owing  to  venous  congestion,  and  stasis  and 
gangrene  may  follow. 

Symptoms. — The  most  prominent  sign  is  perhaps  tympanites, 
which,  as  a  rule,  extends  over  all  the  abdomen.  There  is  also 
constipation,  perhaps  inability  to  pass  flatus,  and,  frequently,  vomit- 
mg,  which,  in  extreme  cases,  may  become  feecal,  and  restlessness 
and  pain  from  the  abdominal  distension.  The  presence  of  general 
tympanites,  and  the  absence  of  signs  of  organic  obstruction,  and 
especially  of  peristaltic  movements  are  the  points  to  be  chiefly  relied 
on.  In  this  form  of  obstruction  the  symptoms  may  so  closely 
resemble  those  due  to  mechanical  causes  that  the  abdomen  has 
frequently  been  opened  in  the  belief  that  such  existed. 

Treatment.—ln  obstruction  due  to  simple  paralysis  or  inertia  of 
the  muscular  coat  {adynamic  obstruction)  a  rectal  tube  should  be 
passed  to  let  the  flatus  escape  if  there  is  much  distension,  and  so 
allow  the  muscular  coat  to  regain  its  tone,  whilst  abdominal  mas^ao-e 
may  be  ordered  to  restore  the  loss  of  tone  in  the  intestine.  In  the 
paralysis  following  an  abdominal  section  or  operation  for  stran-u- 
iated  hernia,  a  saline  purge  may  be  given  to  stimulate  the  peris- 
stalsis  in  spite  of  the  condition  of  the  bowel  discovered  at  the 
operation. 

10.  Gangrene  from  embolism  and  thrombosis  of  the  mesen- 
teric arteries  and  reins.-'Yhe  obstruction  of  the  superior  viesente,-ic 

Z  Zne  TtC  f  "^^"'^  -^-'^•'^Wy  causes 

gangiene  of  the  corresponding  portion  of  the  bowel.    A  like  injury 

glittrC  ^-^'-^  >-p«  -ay  -tci^e 

Sorfrom  tlT^  «f  the  smaller  blood-vessels 

running  from  the  terminal  loops  to  tlio  wall  of  the  bowel   in  that 
here     practically  no  anastomosis  between  these  vessels,  may  do  o 
Ihis  obstruction  may  be  due,  in  addition  to  i„,j,uy,  t'o  Setma 
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affecting  the  aorta  and  to  other  causes  of  embolism  and  thrombosis 
also  to  the  rupture  of  an  aneurysm.  It  has  also  followed  operations 
unconnected  with  the  abdomen  as  well  as  exhausting  diseases  There 
are  no  marked  signs  of  this  condition,  the  patient  appearing  to  be 
suffering  from  intestinal  obstruction,  such  as  is  set  up  by  internal 
strangulation,  or  paralysis  of  the  intestines.  On  opening  the  abdomen 
blood-stained  foul  fluid  escapes  and  the  intestines  are  found  black 
from  venous  congestion  going  on  to  gangrene.  It  is  useless  to 
proceed  further  with  the  operation ;  only  when  the  gangrene  is  very 
limited  should  one  attempt  resection,  for  which  healthy  bowel  is 
essential. 

11.  Peritonitis  and  enteritis.— The  subject  of  peritonitis  is 
referred  under  many  headings,  in  connection  Avith  injury,  gastric 
ulcer,  appendicitis,  biliary  and  urinary  extravasation,  and  pelvic 
disease  m  women.    Thus  the  history  of  the  case  may  indicate  the 
cause  of  the  peritonitis.    The  early  signs  are  of  the  greatest  import- 
ance.   Simple  peritonitis  generally  gives  no  early  sign  except  that 
of  transient  local  pain  and  muscular  rigidity.    In  septic  peritonitis 
the  local  pain  and  rigidity  quickly  becomes  general,  the  abdominal 
wall  18  retracted,  even  board  like,  then  distension  ripidly  ensues ; 
the  pain  is  apt  to  be  general,  or  referred  to  the  umbilical  region,' 
acute  spasms  of  pain  follow  one  another  at  short  intervals,  and  there 
IS  great  general  tenderness,  so  that  he  cannot  bear  the  slightest 
pressure  ;  the  pulse  becomes  harder  in  tension,  smaller,  then  wiry  ; 
the  temperature  is  very  variable  and  may  not  be  raised,  or  only 
rises  one  degree.    The  pelvic  peritoneum  when  touched  with  the 
finger  through  the  rectum  is  very  tender.    In  some  cases  at  the 
onset  of  acute  pneumonia  pain  is  referred  to  the  abdomen,  but  the 
rapid  respiration  with  a  pulse  not  markedly  increased  in  rate,  and 
the  absence  of  abdominal  rigidity  on  palpation  will  serve  to  show 
that  the  disease  is  above  the  diaphragm. 

Peritonitis    in    typhoid   fever. —  The    diagnosis    of  perforation 
is  described  in   works  on  Medicine.    It  is  sometimes  difficult, 
and  cases  presenting  typical  symptoms  have  been  explored  with- 
out any  perforation  being  found.    Leucocytosis,  the  white  blood- 
cells  being  increased  to  20,000  or  more  per  1  cb.  mm.,  is  reported 
to  be  a  trustworthy  sign.    After  perforation  the  peritoneal  fluid  is 
found  to  contain  cocci  and  the  typhoid  and  colon  bacilli.    When  no  ' 
perforation  was  found  on  exploration,  the  bacteriological  examina- 
tion proved  negative.    Expectant  medical  treatment  is  uniformly 
fatal.    Surgical  treatment  has  resulted  in  recovery  in  about  one 
case  out  of  ten.    Each  case  of  recovery  must  be  therefore  regarded 
as  a  life  saved.    No  harm  has  followed  negative  explorations. 
The  operation  must  be  performed  as  soon  after  the  perforation,  and 
as  rapidly,  as  possible.    To  wait  for  recovery  from  collapse  is  to 
allow  the  peritonitis  to  spread  beyond  hope.    A  little  general 
anaesthetic  is  given;  this  is  much  better  than  attempting  the 
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operation  under  cocain,  for  incising  the  parietal  peritoneum  is  very 
painful,  and  the  patient's  abdominal  wall  is  kept  rigid.  An  incision 
is  rapidly  made  into  the  peritoneal  cavity  (either  an  iliac  incision 
or  an  incision  through  the  outer  border  of  the  rectus).  The  fluid  is 
sponged  out,  and  if  the  perforation  is  easily  reached  it  is  invaginated 
and  sutured.  The  gut  must  be  treated  most  gently,  -lest  it  tear. 
If  the  perforation  cannot  be  found,  or  there  are  several  and  the 
patient  is  weak,  strips  of  iodoform  gauze  are  quickly  passed  down 
to  the  perforation.  If  the  perforation  has  been  well  closed,  the 
abdominal  cavity  is  simply  sponged  out,  or  if  the  fluid  has 
widely  extravasated  swilled  out,  then  sewn  up.  The  external 
wound  will  be  very  slow  in  healing,  and  the  sutures  must  be  kept 
in  as  long  as  possible.  If  the  wound  is  filled  with  gauze,  a  little  of 
the  strip  is  drawn  out  each  day. 

Septic  peritonitis  may  also  set  in  quite  early  in  typhoid  fever 
before  ulceration  of  the  bowel,  or  before  the  floors  of  the  ulcers  have 
reached  the  peritoneum.  In  some  cases  a  previously  diseased 
appendix,  or  pyosalpinx  has  perforated,  following  the  congestions  of 
the  bowel  in  the  ileo-csecal  region.  But  also,  without  any  such 
previous  lesion,  and  apart  from  perforation,  an  extension  of  septic 
organisms  has  taken  place  through  the  bowel,  owing  to  some  special 
virulence  of  the  fever.  Such  cases  can  only  be  saved  by  operating 
immediately  on  the  recognition  of  the  septic  peritonitis. 

Chronic  enteritis  and  colitis. — Perforation,  or  stricture  and 
obstruction,  has  resulted  from  dysentery  or  other  causes.  Ulcera- 
tive colitis  is  of  obscure  origin  and  very  intractable.  To  anticipate 
these  accidents,  after  medical  treatment  has  failed,  cases  have  been 
treated  by  appendicostomy  or  csecostomy  (p.  892),  and  the  lower  gut 
continiially  irrigated.  But  the  better  treatment  is  to  establish  an 
anastomosis  between  the  ileum  and  sigmoid;  the  short  circuiting 
gives  an  opportunity  for  the  ulcerated  bowel  to  heal. 

Subacide  and  chronic  peritonitis  may  be  tuberctdous,  gonorrhceal, 
or  pneumococcal  in  origin;  or  it  may  result  from  cancer  or  from 
hydatids  (p.  167). 

Tuberculous  peritonitis  is  chiefly  seen  in  tuberculous  children. 
It  may  be  diagnosed  by  the  presence  of  other  tuberculous  lesions  or 
by  the  history  of  the  parents.  The  tubercle  reaches  tiie  peritoneum 
from  the  intestine,  possibly  through  the  blood.  In  girls  approaching 
puberty  the  primary  disease  may  be  situated  in  the  uterine 
appendages.  Two  chief  forms  are  met  with:  (a)  Tuberculous 
peritonitis  with  effusion.  The  abdominal  cavity  is  distended  with  a 
turbid  fluid,  whilst  the  peritoneal  surface  shows  miliary  tubercles, 
(i)  Tuberculous  peritonitis  with  adhesions,  in  which  little  fluid  is 
found,  but  marked  adhesions,  matting  together  and  tending  to  con- 
strict coils  of  mtestine,  fusing  the  omentum  into  a  mass,  infiltrating 
both  the  parietal  and  visceral  peritoneum  with  caseating  tubercle  and 
attended  by  enlargement  of  the  retroperitoneal  lymphatic  gland 
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When  there  is  marked  effusion  and  no  adhesion,  nor  infiltration 
below  the  surface  of  the  peritoneum,  surgical  treatment  has  been 
very  successful.  A  short  incision  is  made  and  the  abdominal  cavity 
irrigated  until  clear  water  is  returned,  when  the  wound  is  sutured. 
This  operation  may  be  expected  to  cure.  When  there  is  but  little 
effusion,  the  intestines  and  omentum  are  matted  together,  and  the 
peritoneal  surface  is  infiltrated  by  caseous  tubercle,  very  little  good 
can  generally  be  anticipated  by  operation.  Indeed,  harm  may 
easily  be  done,  for  the  intestines,  being  infiltrated,  may  tear  like 
wet  blotting-paper,  and  the  result  is  a  f^cal  fistula  without  any 
compensating  advantage,  for  it  is  impossible  to  wash  out  the 
abdominal  cavity  and  start  healing.  When,  however,  a  coil  of 
intestines  is  kinked  and  matted,  short  circuiting  by  joining  the  gut 
above  to  the  gut  below  may  remove  the  danger  of  obstruction  and 
give  time  for  spontaneous  healing.  When  the  tuberculous  disease 
of  the  intestine  is  quite  limited  the  affected  gut  may  be  excised. 

Purulent  peritonitis  is  set  up  by  pneumococci  following  inflam- 
mation of  the  lungs.  Gonorrheal  peritonitis  may  spread  from  the 
female  pelvic  organs,  less  commonly  from  those  of  the  male.  The 
abdomen  must  be  washed  out  and  drained. 

APPENDICITIS  AND  PERITYPHLITIS. 

There  are  three  clinical  conditions  which  should,  if  possible,  be 
distinguished  from  one  another:  1.  Ctecal  distension,  retention  in 
the  caecum  or  typhlitis  stercoralis.  2.  Perityphlitis  or  peritonitis 
around  the  ceecum  and  appendix.  3.  Appendicitis  or  inflammation 
of  the  appendix  and  septic  complications.  These  three  have  to  be 
distinguished  from  typhoid  fever. 

1.  Cseeal  distension.  Retention  in  the  caecum.  Typhlitis 
stercoralis. — In  this  condition  the  ctecum  is  distended  with  ftecal 
material,  solid,  semi-solid,  liquid,  or  gaseous,  and  this,  with 
decomposition  of  the  retained  contents,  and  in  consequence  a 
certain  amount  of  toxic  absorption,  may  constitute  the  whole 
illness.  In  addition  there  may  be  some  actual  inflammation  of  the 
walls  of  the  caecum  leading  to  thickening  or  even  ulceration,  or  by 
means  of  the  toxins  to  simple  perityphlitis  and  adhesions  around 
the  caecum  and  appendix.  Cseeal  distension  is  generally  the  result 
of  chronic  constipation,  but  it  may  be  due  to  obstruction,  as  for 
instance  from  malignant  disease  in  the  colon,  when  the  ca3cum  may 
be  so  distended  and  weakened  by  inflammation  and  ulceration  that 
septic  inflammation  spreads  from  it  to  the  peritoneum  around. 

Ceecal  retention  is  generally  seen  in  later  life  and  in  patients 
subject  to  constipation,  especially  women,  whether  the  constipation 
has  been  definite  in  character  or  merely  that  the  motions  have  been 
irregular  and  insufficient.  The  distension  is  the  primary  condition 
and  exists,  although  perhaps  unnoticed,  before  the  onset  of  pain. 
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The  distended  cfecum  is  recognised  by  its  outline  in  a  thin  subject 
and  by  palpation.  It  may  contain  hard  scybala,  which  have  often 
been  mistaken  for  malignant  disease,  doughy  fa3ces  which  yield  to 
finger  pressure,  a  mixture  of  fluid  and  gas  which  gives  rise  to 
gurgling  under  the  fingers,  or  gas  alone,  in  which  case  percussion 
yields  a  tympanitic  note. 

The  pain  is  not  very  marked,  and  is  general  over  the  distended 
ctecum.  Rai-ely  there  may  be  an  acute  attack  of  colic,  that  is, 
paroxysms  of  pain  which  double  up  the  patient,  rendering  the 
abdominal  wall  so  rigid  that  the  distended  caecum  cannot  for  the 
time  being  be  felt.  Vomiting  may  occur  with  this  attack,  also 
a  slight  rise  of  temperature.  The  diagnosis  is  rendered  probable  by 
the  age  of  the  patient,  the  previous  history  of  constipation  and  the 
absence  of  the  special  signs  of  appendicitis  ;  but  it  can  only  be 
rendered  definite  when  complete  relief  follows  aperient  remedies, 
for  example,  a  castor-oil  enema,  or  calomel  by  the  mouth.  The 
distension  disappears  when  the  bowels  act,  there  is  no  further 
vomiting  or  fever,  and  in  a  day  or  so  all  tenderness  has  disappeared 
from  the  ileo-cajcal  fossa,  and  there  remains  no  sign  on  deep  palpa- 
tion of  an  enlarged  appendix.  Although  so  quickly  relieved  care 
should  be  taken  that  a  return  of  the  distension  is  prevented.  A 
repetition  of  the  inflammation  may  lead  to  perityphlitis,  and 
ultimately  the  appendix  may  become  involved.  But  the  disease  is 
essentially  one  for  medical  treatment  throughout.  Pain  and 
tenderness  over  the  caecum  occur  in  the  course  of  an  attack  of  lead 
colic.  If,  in  spite  of  treatment,  distension  of  the  ctecuni  persists, 
some  obstruction  in  the  colon  beyond,  such  as  carcinoma  in  an 
obscure  situation  like  the  hepatic  flexure,  is  indicated. 

2.  Perityphlitis  is  the  term  employed  for  a  peritonitis  localised 
to  the  region  of  the  caecum  without  denoting  the  seat  of  origin  of  the 
inflammation  (Treves).  American  surgeons  in  particular  relegate  this 
name  to  the  background  as  indefinite,  speaking  of  the  condition  as  a 
complication  of  appendicitis  {peritonitis  appendimlaris).  This  it 
undoubtedly  is  in  many  cases,  yet  it  certainly  occurs  without  the 
appendix  being  diseased,  and  so  is  a  class  of  case  worthy  of  note  in 
distinguishing  between  medical  and  surgical  treatment.  The  peri- 
typhlitis may  arise  from  the  ctecum,  probably  through  toxins  as 
distinct  from  germs.  The  inflammation  is  generally  fibrinous,  and 
is  therefore  followed  by  adhesions ;  but  it  may  be  serous  with  effusion 
or  resolve  completely  leaving  no  adhesions  behind.  There  are  other 
causes  of  perityphlitis  apart  from  mischief  in  the  CfBCum  or  appendix, 
especially  inflammation  of  the  ovary  and  tubes  in  women,  typhoid 
fever,  enteritis,  and  perhaps  also  cold  and  injury. 

The  special  signs  of  perityphlitis  are  those  of  local  peritonitis  with 
tenderness  and  rigidity  of  muscles  persisting  after  the  ca3cum  has 
been  cleared  by  an  aperient.  Pain  and  disturbance  of  the  tempera- 
ture and  pulse  are  little  marked.    Tlie  diagnosis  cannot  be  completed 
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until  the  acute  symptoms  have  subsided,  when  a  careful  examination 
must  be  made,  to  distinguish  it  from  a  slight  attack  of  appendicitis 
and  to  determine  whether  the  appendix  has  been  secondarily  involved 
and  kinked  by  the  adhesions. 

Perityphlitis  is  therefore  amenable  to  medical  treatment,  rest, 
aperients,  and  local  application  of  belladonna  and  opium.  But  signs 
of  a  thickened  appendix,  or  an  enlarged  and  tender  ovary  or  tube 
adherent  to  the  appendix  renders  the  case  one  for  surgical  treatment. 

3.  Appendicitis  is  a  disease  of  the  appendix  itself,  essentially 
due  to  septic  decomposition  of  retained  mucous  and  ftecal  contents, 
which  gives  rise  to  septic  inflammation  extending  beyond  the  walls 
of  the  appendix.  The  course  of  the  disease  from  day  to  day  cannot 
be  anticipated.  Medical  treatment  has  no  influence  over  it  whatso- 
ever. The  only  treatment  is  surgical,  the  only  cure  the  removal  of 
the  appendix  at  the  earliest  fitting  opportunity. 

The  disease  is  at  the  present  time  of  very  common  occurrence ; 
apparently  it  was  formerly  confused  with  typhlitis  and  perityphlitis! 
There  is  inevitably  a  liability  to  the  error  owing  to  the  frequent 
occurrence  of  slight  cases  of  typhlitis  and  perityphlitis  occurring  in 
general  practice. 

No  age  is  exempt.  It  has  been  seen  in  infants  and  in  old  men 
over  seventy ;  but  it  is  particularly  a  disease  of  adolescence,  half  the 
cases,  and  these  the  most  dangerous  ones,  occurring  under  twenty. 
It  is  then  much  more  common  in  males. 

CaTisation. — Generally  speaking,  it  may  be  said  to  arise  from  a 
retention  in  the  appendix  of  fsecal  and  mucous  contents,  the  emptying 
of  the  appendix  by  peristalsis  being  prevented.  The  conditions  that 
may  lead  to  retention  in  the  appendix  are  considered  under  the 
following  heads : — 

A.  Congenital  defects. — As  a  remnant  or  vestige  of  the  larger 
CBecum  of  lower  animals  the  appendix  is  subject,  like  other  remnants, 
to  anatomical  variations  in  structure  and  position.  Thus  its  lumen 
may  be  narrowed  at  its  juncture  with  the  ctecum,  or  nearer  the  tip, 
or  the  shortness  of  its  mesentery  may  cause  the  appendix  to  become 
kinked  or  curled  or  bent,  or  it  may  be  prolapsed  into  a  retro-cascal 
fossa,  or  into  an  external  hernia  where  it  can  be  easily  compressed, 
or  it  may  be  excessively  long,  and  may  then  hang  over  the  brim  of 
the  pelvis. 

B.  Concretions. — It  is  now  recognised  that  the  concretions  met  with 
are  mostly  fsecal  and  have  originated  in  the  appendix  itself.  Occasion- 
ally a  foreign  body,  a  fruit-stone,  pin,  a  worm  {Oxyioris  vermicularis, 
or  Ascaris  Iwmbricoides,  or  Tricocephalus  disjmr)  is  met  with. 

C.  Constrictions  from  perityphlitic  adhesions,  the  result  of  ca;cal 
irritation  caused  by  improperly  masticated  or  indigestible  food,  con- 
stipation, cold,  or  injury. 

D.  Special  diseases,  such  as  tubercle  commencing  in  the  peri- 
toneum,  pelvic   organs,  or  in  the  appendix  itself,  actinomycosis 
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and  malignant  disease  arising  in  the  ccecum  or  appendix,  and 

'^P^tology-l.  Mucus  and  organisms.-The  normal  mucus  of 
the  append?  contains  the  colon  bacillus,  less  often  staphylococci 

:s^;s^occi,.and  .f^^^-^  'Tf^^:2^ 

r^e  — %nd  pathogenetic.  Whilst 


Fig  422.-Appenclicitis.    Photograph  sho^ving  ^be  central  port.on  o  a 

section  through  an  inflamed  appendix.  In  the  upper  P^^*  o  the  ec  .on  arc 
shown  some  remains  of  the  mucous  membrane  and  mucous  glands.  The  rest  has 
bVen  destroyed  by  the  small  cell  infiltration,  which  has  rei^laced  the  submucous 
and  mlscukr  coats.  In  the  centre  is  a  soft  concretion  consisting  of  inspissated 
mucus  and  debris,  infiltrated  by  leucocytes. 

at  first  only  the  toxins  derived  from  these  organisms  may  pass 
through  the  muscular  and  serous  wall  and  set  up  merely  a  smiple 
inflammation,  at  any  time  the  active  germs  themselves  may  reach 
the  serous  surface  and  attack  the  peritoneum,  or  the  subperitoneal 
loose  connective  tissue,  or  they  may  enter  the  artery  and  vem  of  the 
appendix  and  cause  septic  thrombosis,  or  invade  the  lymphatics. 
The  septic  infection  is  a  mixed  one,  but  we  may  recognise  staiDhylo- 
cocci  as  chiefiy  causing  suppuration  and  abscess,  streptococci  as 
giving  rise  to  spreading  fibrinous  oedema,  and  the  colon  bacillus  as 
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producing  foul  gas  and  sloughing,  so  that  the  extensions  of  the 
inflammation  from  the  appendix  may  show  a  mixture  of  all  these 
characters,  or  one  of  them  more  prominently  than  the  others. 

2.  Coni^etions  (Fig.  422).— The  appendix  may  contain  true  fsccal 
concretions  or  coprolites.  EnteroHths  proper,  where  the  fsccal  con- 
stituents and  inspissated  mucus  are  mixed  with  calcareous  material 
derived  from  the  inflamed  wall,  lil^e  tonsillar  concretions  and  rhinoHths, 
are  more  rare,  whilst  foreign  bodies,  such  as  fruit-stones,  vegetable 
materials,  a  pin,  etc.,  are  still  rarer.  The  concretion  may  be  small, 
rounded  like  a  shot,  and  multiple,  or  single,  occupying  the  lumen 
which  is  stretched  over  it  and  is  then  oval,  or  spindle  shaped 
like  a  date-stone,  and  may  be  as  large  as  the  top  of  the 
finger.  It  has  on  its  surface  the  same  virulent  organisms  as  has  the 
mucous  contents,  and  carries  them  with  it  should  it  perforate  the 
appendix  wall  and  be  discharged  into  the  peritoneal  cavity.  Occa- 
sionally, however,  after  escaping  from  the  appendix  a  concretion  may 
become  encysted  and  calcareous. 

3.  The  changes  met  with  in  the  appendix  wall  are  :  (a)  Slight 
superficial  ulceration  of  the  mucous  membrane  followed  by 
annular  constrictions,  with  dilatation  of  the  distal  part  by 
the  mucous  contents  so  to  form  almost  a  cyst.  {b)  More 
or  less  uniform  thickening  of  the  submucous  and  muscular 
coat  by  fibrous  tissue,  (c)  Septic  inflammation  of  the  wall  pro- 
ducing swelling  and  oedema,  and  sometimes  the  formation  of  small 
abscesses.  {d)  Septic  ulceration  with  gangrenous  edges,  which 
penetrate  and  form  a  communication  between  the  interior  and 
the  outer  surface,  (e)  Sloughing  and  gangrene  due  to  obstruction 
in  the  single  artery  and  vein  of  the  meso-appendix  by  kinking  or  by 
septic  thrombosis.  The  relatively  fewer  number  of  females  attacked 
has  been  attributed  to  the  appendix  in  them  having  an  additional 
blood  supply  from  the  ovarian  artery.  A  considerable  portion  or  the 
whole  of  the  appendix,  and  especially  that  part  in  which  a  concretion 
is  fixed,  may  thus  be  afi"ected.  The  dead  wall  no  longer  resists  the 
passage  of  the  septic  germs,  which  now  freely  pass  through  it.  There 
is  also  leakage  of  faecal  mucus  at  the  line  of  demarcation  between 
the  living  and  gangrenous  part,  which  finally  forms  a  slough. 

A  spontaneous  cure  without  septic  extension  has  been  stated  to 
occur  by  obliteration  of  the  lumen  of  the  appendix,  the  mucous 
membrane  being  first  destroyed  by  ulceration  or  sloughing,  the  mus- 
cular wall  contracting,  aud  the  appendix  at  last  being  reduced  to  a 
fibrous  cord.  If  this  occurs  without  septic  inflammation  reaching 
the  exterior,  it  is  at  any  rate  very  rare,  and  in  no  way  to  be 
counted  on  for  curing  the  patient.  Moreover,  if  obliterated,  the 
appendix  may  form  a  band  binding  down  the  cascum  or  some  other 
organ,  and  thus  become  a  source  of  future  trouble. 

4.  Clmncjes  around  the  appendix.  —  Simple  inflammation  may 
lead  to  the  formation  of  fibrous  adhesions,  which  unite  the  appendix 
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•n.  thP  narietes  cjBOum,  omentum,  small  intestines,  rectum,  bladder, 
:f^emSv  o^^ans!  Septic  inflammation,  reaching  the  per. 
01  temaie  poivio    ^  .  ^he  peritoneum,  causmg  a 

lr«— St:dati„„  of^ao  oil,  — r  (*. 
generaiisea  pel  extensive  exudation  with 

o..  greasy  P^f^^flf^'^  per  ton--  (-'-^--^-*  peritonitis).  Or 
fSLd^— t^r^^^^^^  adhelons  gluing  heforehand 
coil   0   the  bowel  together  and  shutting  off  suppuration  from  he 

rritoneal  as  regards  its  origin,  but  from  a  surgical  point  of  view  is 
S  a  p  rLneal  since  it  can  be  incised  without  opening  the  general 
ne  toneaf  cavity.    When  the  appendix  lies  in  the  retrocecal  fossa 
rarcess  becoLs  shut  off  from  the  rest  of  the  Peritonea^^^^^^^^^^^ 
by  the  adhesions  about  the  mouth  of  the  fossa.    So  ^^^^^^''^^^^^^ 
intra-peritoneal  abscess  may  arise  in  the  pelvis  or  near  the  kidney 
or  under  the  liver  or  diaphragm.    If  the  suppuration  then  becomes 
Ira  peritoneal  it  does  so  by  perforating  the  P-etal  pmtoneum 
into  the  abdominal  wall  in  front,  or  into  the  loin.     It  may  then 
extend  in  the  muscular  planes  of  the  abdominal  wall,  even  into 
the  thigh.      Lymphatic  absorption  may  lead  to  liver  abscess, 
empyema,  or  general  pysemic  infection.  ^   •   j  v,^  . 

Clinical  signs.— An  attack  of  appendicitis  is  characterised  by  . 
(a)  Pain,  especially  felt  over  the  point  of  junction  between  the 
appendix  and  caecum.  The  patient  puts  his  finger  on  a  spot 
(McBurney's  point)  midway  between  the  anterior  superior  spme  of 
the  ilium  and  the  umbilicus,  at  the  outer  border  of  the  rectus.  The 
pain  in  most  instances  comes  on  in  paroxysms  with  intervals  of  sub- 
sidence; it  may  from  the  first  be  at  McBurney's  point,  it  may  be 
referred  to  the  umbilicus,  or  it  may  be  epigastric  or  general,  but 
soon  tends  to  be  localised  in  the  right  iliac  fossa.  Spealang 
o-enerally,  the  pain  gets  less  as  the  inflammation  progresses.  ihe 
pain  includes  cutaneous  hyperajsthesia  and  corresponds  with  the 
eleventh  dorsal  nerve  area. 

(h)  Tenderness.  This  in  an  acute  case  is  most  marked,  so  that 
the  patient  cannot  bear  the  slightest  pressure  in  the  appendix  region. 
In  subacute  and  chronic  cases  there  is  deep  tenderness  either  at 
McBurney's  point,  or,  at  least,  more  marked  there  than  in  other  parts. 

(c)  Rigidity,  especially  of  the  right  rectus  muscle,  which  resists 
pressure,  guarding,  as- it  were,  the  inflamed  appendix.  But  the 
rigidity  may  be  widespread  over  the  ileo-ciucal  region. 

(cZ)  Siuelling.    A  palpable  swelling,  formed  by  the  inflamed  appen- 
dix and  by  the  exudation  around,  is  felt  in  the  right  iliac  fossa,  and- 
may  extend  as  high  as  the  umbilicus,  as  far  forwards  as  the  middle 
Jine  and  backwards  into  the  loin.    It  is  scarcely  possible  even  in 
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thin  patients  to  feel  a  normal  appendix.  When  it  can  be  rolled 
beneath  the  fingers  hke  a  thick  cord  on  the  psoas  muscle  chronic 
n.flammation  is  mdicated.  When  subacutely  inflamed  with  exudation 
around   the  appendix  feels  hard,  swollen,  unyielding,  or  partly 

(e)  Impaired  resonance.  As  compared  with  the  opposite  side 
there  is  impairment-of  resonance  over  the  inflamed  area  This  mav 
give  rise  to  a  boxy  note,  and  the  area  becomes  dull  to  percussion 
when  pus  collects.  This  is  a  most  valuable  indicator  of  the  position 
of  the  appendix  and  the  inflammation  around  it.  Enlarged 
retroc^ecal  glands  and  also  malignant  disease  give  rise  to  this  sign 

{J)  lenderness  and  oedematous  swelling  per  rectum.  On  passing 
the  finger  well  into  the  rectum  an  cedematous  swelling  may  be  felt 
on  the  right  side  and  behind,  and  when  this  is  pressed  upon 
the  patient  feels  pain.  Peritonitis  involving  the  vesico-rectal  pouch 
IS  shown  when  the  finger  is  passed  well  up  the  rectum  by  sharply 
flexing  the  ungual  phalanx  forwards  when  pain  is  occasioned  The 
examination  per  rectum  is  especially  important  when  the  appendix 
and  main  focus  of  inflammation  lie  below  the  brim  of  the  pelvis  and 
therefore  less  m  evidence  to  abdominal  examination. 

Other  signs  of  appendicitis  are  variable.  Voviitina  in  the  great 
majority  of  cases  may  be  absent,  or  in  an  acute  attack,  it 
may  occur  only  once,  but  reappear  and  then  be  continuous  when 
general  peritonitis  has  supervened.  Both  the  temperature  and 
pulse ^ve  subject  to  much  variation,  which  will  be  again  referred 
to.  Ihere  is  generally  loss  of  appetite,  furred  tongue,  and  co7istipa. 
Uon,  perhaps  retention  of  urine;  or  there  may  be  dia^v-hc^a  and 
frequent  micturition.  The  typical  characters  of  typhoid  fever  are 
described  in  works  on  medicine.  Appendicitis  attended  by  suppura- 
tion IS  accompanied  by  leucocytosis.  Leucocy  tosis  may  also  be  met 
with  m  typhoid  fever  should  perforation  occur. 

Clinical   varieties.— (a)  Acute  perforating   appendicitis.— 'Yhe 
patient  is  suddenly  attacked  with  acute  pain  and  collapse,  such 
as  occurs  in  other  cases  of  perforation  and  strangulation.  There 
IS  also  pain,  tenderness  and  rigidity  localised  at  McBurney's  point 
which  does  not  last  long,  but  merges  into  general  septic  peritonitis. 
Ihe  temperature  may  be  subnormal.     During  the  stage  of  collapse 
the  pulse-rate  may  be  at  first  normal,  but  it  soon  rises  to  110  or 
more,  and  becomes  small  and  hard  ;  later  the  temperature  also  rises. 
Alter  the  acute  onset  a  quiescent  period  may  follow,  especially  when 
the  patient  is  given  opium  or  morphia.    Then  the  abdomen,  which 
at  first  may  be  retracted,  begins  to  be  distended  by  tympanites,  so 
that  httle  can  be  distinguished  by  palpating  the  ileo-ca3cal  fossa. 
In  commencing  general  and  pelvic  peritonitis  a  finger  passed  into 
the  rectum  will  detect  marked  tenderness  in  the  upper  part.  The 
fur  on  the  tongue  becomes  drier,  browner,  and  more  shrunken; 


SUPl>URATIVE  APPENDICITIS.  913 

,,ere  is  obstinate  !^^ft:r::^'^^^'^^^ 
when  anything  is  given  by  ^^^^^fj^^-^J^^^l  school-boys,  suddenly 
may  be  suspected  in  young  Pf  ^P^^' "^^^tol  apse  Intassuscep- 
attLked  by  acute  abdommal  l^l'^lZlS^J  Meckel's  diver- 
tion,  internal  stx.ngulat.on  --^^^^'^^^Xut   prompt  surgical 

ticulum,  in  j;:;ier  t^^^^^^^       colic  in  young  people 
methods  are  here  also  requirea 

is  usmlly  attended  by  P-^/^f 'l^^ttXn  d  st^rLd.    It  is 
testicle  is  retracted,  the  urine  altered  m.aurm 

s„.e  time  ^-^-^  "  ■  :;'^Xs:d"e  pel.is  .ith 
near  or  m  the  abdominal   ing,  »'  P    J  ^j^i,^,  ,i  i„ 

commencing  suppuration,  that  J"  ,     y  „„„  often 

appendicitis.  In  J^^S. ^  "^^^^^^^^^  older  patients 
primary,  and  the  P«''°"'  ^^^^^^^^  ,^4?,  often 

=t-rrxrc=:^^^^^^ 

--iSti^llre^^t^^^^^^^^^^^ 
occur  in  the  course  of  typhoid  fever. 

(S)  Suppurative  appendicitis.-^  an  am*.  ^ .^^^"^'.^^l^en. 
onse  of  suppuration  is  sudden,  and  is  rapidly  followed       a  wel 
marked  swelling  in  the  ileo-ca^cal  fossa.    Suppuration  is  indicated 
Ty  nSealg  tfnderness-it  may  be  edema-over  the  most  ^ 
mLnt  parts  of  the  swelling,  the  percussion  ^^^'^'^I'^^^^t  lZ 
resonant:  then  dull.    Whilst  the  general  condition  of  the  pa  ent  gets 
worse  and  the  pulse  quickens,  the  temperature  may  fall,  ^ut  not  to 
normal,  with  the  onset  of  the  suppuration,  and  the  Vf^-^oiten 
experiences  some  relief  of  pain  and  tension,  f  f  ^^"^ 
the  suppuration;  but  these  symptoms  must  not  be  depended  upom 
The  abscess  when  posterior  may  by  irritating  the  psoas  ni-scle  cause 
flexion  of  the  hip,  with  pain  extending  down  the  cord  to  the  testicle, 
but  there  should  be  no  difficulty  in  distinguishing  suppui-ative  appen- 
dicitis from  hip-joint  disease  and  inflamed  glands  in  the  groin,  m 
both  of  which  there  is  a  swelling  below  Poupart'a  hgament. 

In  a  subacute  or  asthenic  inflammation  the  onset  of  suppuration 
is  slower.  The  patient,  who  has  generally  had  more  than  one 
attack  of  typical  appendicitis,  may  be  suffering  from  septic  anaemia, 
with  tenderness  and  oedema  about  McBurney  s  point.  He  has  a 
brown,  dry  tongue,  foul  breath  and  motions,  a  slightly  jaundiced, 
earthy  aspect,  and  wastes  rapidly.  The  temperature  tends  to  be 
hectic,  with  night  sweats,  the  pulse  to  rise  to  110  or  more,  ilie 
closest  watch  is  required  to  detect  increasing  fulness  in  the  groin, 
or  loin,  and  in  the  pelvis  by  examination  per  rectum. 

The  onset  of  suppuration,  whether  acute  or  insidious,  is  marlved 
by  leucocytosis,  ^he  white  cells  numbering  20,000  per  1  cb.  mm. 
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or  more.     Numerous  cases  have  now  shown  this  to  be  generally  a 
i;LSn  '         '^'"'^'^^        '^^''^^'''y  anImmediL: 

(c)  iJ^^c^sm^r  or  recurring  appendicitis.—Thm  term  has  been 
applied  to  cases  of  appendicitis  in  which  attacks  of  varying  degrees 
of  seventy  succeed  one  another  without  warning,  and  in  spite  o 
dietmgand  treatment;  no  idea  can  be  formed  from  previous  a  tacks 
what  may  happen  in  the  next.  Between  the  attacks,  a  carefu 
exammation  with  one  hand  on  the  ileo-ceecal  region  and  'anothe  in 
the  loin  or  by  a  finger  in  the  rectum  or  vaginal  will  detect  a  more 
or  less  thickened  and  tender  appendix.  These  cases,  therefore,  sh3d 
b!t  n''  1™"'  appendicitis,  with  acute  or  subacute  exacer 

bations,  rather  than  as  recurrent  attacks.    When  an  abscess  bursts 
into  the  c^cum  or  rectum  the  patient  is  for  the  time  being  relieved 
The  appendix  remams  buried  in  adhesions  with  foul  pus  and  organisms 
m  Its  lumen  and  in  its' wall.    Sooner  or  later,  often  within  a  few  weeks 
occasionally  after  a  year  or  more,  another  attack  supervenes. 

{d)  Chrome  latent  appendicitis.— Insidious  cases  of  ill-health 
aneemia,  loss  of  flesh,  chronic .  dyspepsia,  irregularities  of  the 
bowels,  really  due  to  chronic  inflammation  of  the  appendix,  may 
g.ve  rise  to  all  sorts  of  conjectures  as  to  their  origin,  and  may  be 
attributed  to  gastritis  or  pulmonary  tuberculosis,  until  a  careful 
examination  of  the  csecal  region  discloses  an  enlarged  and  tender 
appendix.  There  may  be  no  history  of  any  attack,  and  the  disease 
may  go  on  to  suppuration  and  septic  absorption  before  a  diagnosis 
has  been  made. 

Complications  of  appendicitis.— These  are  most  numerous. 
Ihus,  there  may  be  (1)  peritoneal  extension  :  to  the  pelvis,  ri^^ht 
oin,  sub-hepatic  and  supra-hepatic  region,  the  splenic  region,  the 
left  ileo-cjBcal  fossa,  left  loin,  a  hernial  sac,  or  to  the  midst  of  coils 
of  intestmes,  giving  rise  to  abscesses  in  these  various  situations 
{^)  bubperitoneal  extension  :  directly  through  the  abdominal  wall 
obliquely  along  muscular  planes,  across  the  abdomen  to  the  opposite 
side,  downwards  by  the  side  of  the  rectum  to  the  ischio-rectal  fossa, 
along  the  sheath  of  the  iliac  vessels  to  the  thigh,  or  upwards 
behind  the  colon,  along  the  vena  cava,  or  through  the  diaphragm  to 
the  thorax.    (3)  Visceral  extension  :   by  rupture  into  the  cajcum 
colon,  rectum,  or  bladder.    (4)  Absorption  by  veins  and  lymphatics : 
to  the  liver,  causing  pylephlebitis  and  empyema  of  the  gall-bladder 
lymphatic  oedema  of  the  leg,  especially  on  the  left  side,  septicajmia  and 
pya3mia— especially  pyoemic  inflammation  of  the  parotid.  (5)  Pleural 
or  pericardial  empyema,  septic  pneumonia  and  pulmonary  abscess 
(b;  Local  complications  :  fistula,  purulent  or  faical ;  hernia  from  a 
weakened  abdominal  wall;  sloughing  of  the  parietes  with  prolapse 
or  the  mtestaies ;  secondary  hasmorrhage  from  the  artery  of  the 
appendix  circumflex  iliac  artery,  or  iliac  vein.     A  persistent  fiMula 
IS  practically  always  due  to  the  proximal  portion  at  any  rate"of  the 
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A  ■  viiw  been  removed.    After  a  complete  removal  of  the 

appendix  not  havmg  ^^^'  '^^  process  of  the  c^cum,  a  faecal 

appendix,  mcludmg  ^^^t  dne  n  the  absence  of  suppuration, 
fistula  sutured.  Suppuration 

so  by  early  operations.    Neither  fistula  nor  hernia  will  occur  if  the 

been  exprised  as  regards  the  treatment  of  acute  appendicitis  Genera 
St'oners  and  physicians  frequently  seeing  cases  described  abov 
rde"retenLl  and  Pentypl^Htis  which  recover  -"-1 
treatment,  were  led  to  treat  appendicitis  expectantly,    burgeons  on 
fhe  o^her  hand,  being  too  often  called  in  to  operate  as  a  ast 
esUce  in  c^^^^^  of  tL  appendicitis,  and  when  it  is  then  too  ate 
to  save  the  patient,  have  come  to  urge  operation  at  the  earliest 
possible  perio^d-th^t  is,  within  the  first  twenty-four  hours  of  the 
atta  k    and  the  more  so,  seeing  the  impossibility  there  is  of  forming 
a  correct  prognosis  as  to  the  course  of  the  case  on  the  whole, 
and  as  to  ^ts  progress  from  day  to  day.    Moreover,  the  complete 
removal  of  the  app^endix  and  the  thorough  arrest  of  septic  extension 
has  replaced  partLl  operations.      The  expectant  treatment  in  fac 
leaves  ^he  patLt  to  chance.     The  real  life-saving  operation  is  the 
operation  within  the  first  twenty-four  hours  of  the  first  attack. 

It  is  by  the  recognition  of  this  principle  by  general  practitioners 
and  surgeons  that  cases  of  acute  perforating  and  gangrenous 
appendicitis  can  be  saved,  and  by  this  promptitude  alone,  just  as  m 
stmigulated  hernia,  and  acute  intussusception  in  infants.  After, 
twenty-four  hours  from  the  onset;  the  prognosis  following  operation 
becomes  more  and  more  doubtful.  This  principle  of  immediate 
operation  must  be  extended  to  all  doubtful  cases,  if  patient  s  lives 
are  to  be  saved  with  any  degree  of  certainty.  The  risk  of  life  from 
appendicitis  arises  from  the  expectant  treatment.  It  was  formerly 
held  that  to  operate  upon  an  appendix  during  the  acute  stage  of 
inflammation  induced  septic  extension  and  peritonitis.  But  this 
objection  has  been  removed  by  improved  methods  of  operating.  _ 

Whether  the  case  be  acute  or  subacute,  an  immediate  operation 
avoidst  he  risk  of  suppuration,  which,  although  it  becomes  limited, 
leads  to  destruction  of  the  abdominal  wall  and  so  to  hernia  or  fistula, 
to  say  nothing  of  other  complications.  To  wait  until  an  abscess  forms 
and  fluctuates  is  now  quite  wrong.  If  no  suppuration  is.  discovered, 
only  an  inflamed  appendix,  the  patient  can  be  cured  of  his  disease 
without  the  ill-defined  risks  of  waiting. 

2.  Recurrent  appendicitis.  Supposing  a  thickened  and  tender 
appendix  to  be  found  after  the  first  attack  has  subsided,  immediate 
removal  should  be  advised.  An  attack  will  certainly  recur;  there 
are  no  means  of  preventing  it.  It  may  come  on  without  warning, 
and  it  is  impossible  to  say  what  may  be  its  character.    To  designedly 
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advise  waiting  for  a  second  attack  is  to  put  the  patient  to  unnecessary 
risk. 

Operations  for  &VVen6icitis.—{l)  Excision  of  the  appendix— 
appendicectomy.—The  iliac  incision  is  made  at  right  angles  across 
the  line  drawn  between  the  umbilicus  and  the  anterior  superior  spine 
about  Its  middle  and  outer  third  (Fig.  396,  M).  It  is  made  a  little 
further  outwards  and  nearer  Toupart's  ligament  when  pus  is  suspected 


Fia.  423.— Excision  of  the  appendix.  A,  the  appendix  and  its  mesentery.  B,  the 
mesoappendix  divided  and  the  peritoneal  coat  at  the  base  of  the  appendix  reflected. 
C,  sutures  inserted.  D,  sutures  drawn  tight,  cac,  ciBcum.  il,  ileum,  ap, 
appendix,  m.cq),  mesentei-y  of  the  appendix.  1.  The  cut  surface  of  the  meso- 
appendix and  vessels.  2.  The  junction  of  the  mucous  coat  of  the  appendix  with 
the  coecura.  3.  The  opening  into  the  CEecura  after  cutting  away  the  appendi-Y. 
4.  Surrounded  by  a  bag  suture  through  the  reflected  peritoneal  coat.  5.  The 
appendix  artery  to  be  tied.  6.  The  bag  suture  tied.  7.  Closure  of  1  by  a 
continuous  suture. 


to  lie  in  the  iliac  fossa,  a  little  further  downwards  if  the  appendix  is 
believed  to  hang  over  into  the  pelvis ;  and  further  upwards  and  out- 
wards when  the  direction  of  the  appendix  is  towards  the  lumbar  region 
behind  and  outside  the  colon.  In  a  favourable  case  the  appendix 
may  be  removed  through  an  incision  less  than  3  inches  (7-5  cm.)  in 
length.  The  incision  is  made  into  the  subcutaneous  tissue  and  then 
through  the  external  oblique,  parallel  to  its  fibres.  After  retraction, 
the  muscular  fibres  of  the  internal  oblique  and  trausverealis  are 


OPERATIONS  FOR  APPENDICITIS.  917 

f ].orr/ontallv  by  two  pairs  of  anatomy  forceps,  and  if  need 
separated  ^0"^°"*^^^  ^l.^^  ^.1,0^ oh  the  aponeurotic  portion  by  aid 
be  this  IS  prolonged  uiwaids  tniou  n  u       P  ^  ^.^^^^^ 

of  a  knife  to  the  ^"^^^^^^  tl^ r  rs  hoSoLally  whilst 
enlarged  by  ---^f  ^^^^^df  An  extension  upwards  is  made 
drawmg  aside  the  ,  through  the  muscles  with 

^--^^  The  transversaUs 

scissors,  the  _  finger  guarmng  i,  enough  to  admit  a  finger, 

*SrSi:&  p.efe^Me  to  opting  the  aMo.ina, 
canity  by  an  incision  througli  tlie  r^A*  i.«a  sm>h.»»n,. 

Th«  aLendix  may  be  easily  recognised  by  the  finger.  It  is  then 
sei^d^Tth  forceps  Li  drawn  out  nntil  the  funnel-shaped  conneet,on 

seizea  witu  lu    ^  mesentery  is  clamped  and  divided 

with  the  ceecum^^^^^^^^  4  3  '  K  must  be  afterwards  carefully 
&toaS^^^^  and  adhesionsare  similarly 

"^'TL'i'a*  circular  incision  is  made  through  the  peritoneal  coat  at 
the  bl^e  of  the  appendix,  and  this  is  turned  for  a  — 

over  the  funnel-shaped  protrusion  of  the  caecum     At  this  level  the 
LmbLd  muscular  and  mucous  coat  is  crushed  with  damp  forcep 
and  in  the  groove  so  made  a  ligature  is  apphed  and  tied,  ihe 
appendix  is  fhen  cut  away  beyond  the  ligature,  taking  mje  tha 
none  of  its  contents  escape.    Next  the  stump  is  touched  with  pure 
^^rbolic  acid  and  even  lightly  scraped  to  get  nd  of  any  pro Wmg 
mucous  membrane.    The  stump  is  invagmated  and  the  peritoneal 
cuff  sutured  over  it  by  one  or  two  rows  of  Lemberts  sutu  es 
especially  inserting  them  in  the  form  of  the  bag  suture.  Thus 
the  stump  is  well  invaginated  into  the  cavity  of  the  c^cum.  Finally 
the  peritoneum,  the  muscles,  the  aponeurosis  of  the  external  oblique 
and  the  skin  are  separately  sutured,  dressings  applied,  and  the 
patient  put  to  bed  with  his  knees  over  a  pillow.    There  he  should 
stay  for  three  weeks.    However  good  the  healing,  if  he  gets  up 
earlier  a  weakening  of  the  scar  may  ensue  and  gradually  a  hernia 

develop.  . 

(2)  Operation  for  suppurative  appendicitis. — When  the  existence 
of  suppuration  is  suspected  signs  of  oedema  are  sought  for  on 
exposure  of  the  transversalis  fascia.  A  special  induration  may  be 
felt,  and  the  oedematous  or  indurated  tissue  is  scratched  through 
with  anatomy  forceps  until  pus  is  reached,  for  thus  an  abscess  may 
be  found  shut  off  from  the  general  peritoneal  cavity.  Pus  being 
reached,  if  small  in  extent  the  abscess  cavity  is  first  wiped  out  with 
1  in  20  carbolic  acid.  Next  the  appendix  is  sought  for  ;  it  may  be 
found  projecting  into  the  cavity  or  be  felt  as  an  indurated  mass. 
Or  it  may  be  necessary  to  free  the  ceecuin  from  adhesions  whilst 
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shutting  off  the  rest  of  the  peritoneal  cavity  with  gauze  or  sponges 
The  two  longitudinal  bands  on  the  front  and  outer  side  of  the 
cseoum  come  into  view,  and  being  traced  are  found  to  converge  to 
the  point  where  the  appendix  joins  the  oeecum.  The  determination 
to  remove  the  appendix  in  all  cases  ensures  that  loculi  of  pus 
extending  from  the  main  abscess  are  thus  exposed.  Most  important 
also,  locuh  of  pus  lie  in  such  close  connection  with  the  appendix 
that  they  can  only  be  laid  open  by  removing  the  appendix.  For 
this  purpose  the  abdominal  incison  may  require  to  be  enlarged  as 


1  Suppurative  appendicitis.     Positions  of  the  abscess,  after  Morrison. 

1.  Internal  to  the  cascura,  between  it  and  the  omentum  and  intestines.  2.  External 
to  tHe  cajcuiD,  between  it  and  the  crest  of  the  ilium  below  the  kidney.  3  Under 
the  hver,  in  front  of  the  kidney.  4.  In  the  pelvis,  covered  by  intestines  and 
omentum.  5.  Leliind  the  ctecum.  6.  Extending  up  behind  the  ascending  colon, 
to  be  readied  by  continuing  the  iliac  incision  backwards  into  the  lumbar  region. 

described  above,  especially  upwards  and  outwards  into  the  loin ;  or 
when  the  abscess  is  pelvic  in  position,  forwards  with  ligature  of  the 
deep  epigastric  artery.  Fig.  424  illustrates  the  chief  positions  in 
which  an  abscess  may  be  found.  The  appendix  being  discovered, 
the  method  of  removing  it  consists  in  shelling  out  the  inner  whitish 
relatively  nonvascular  tube  from  the  vascular  peritoneal  coat  and  the 
perityphhtic  adliesions.  The  inner  tube  is  separated  up  to  the 
funnel  shaped  process  of  the  cajcum,  then  crushed  and  tied.  The 
stump  sinks  back  within  the  peritoneal  covering.  If  the  abscess 
cavity  is  small  in  extent,  a  tube  or  strip  of  gauze  is  inserted  at  the 
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,„„ba.  end  of  the  wound  and  ^'I'^'^'^^^t^J^^^^^^ 

of  several  loculi  is  ^ large  o  removed 

of  iodoform  gauze  (Fig  425)     Apmt  g  ^^^^  ^^^^^^^^^^  ^^^^^ 

daily  to  let  the  cavity  faU  m,  o  it  tl^e  g  ^^^^^  ^^^^^^  ^.^^ 

the  cavity  is  redressed  daily,    in  a  tew  a  y  ^^^^ 

found  lined  by  vascu  ar  |;--  J  ,,ell  washed  out 
thin  discharge  escapes.  J^^^^P;^^^^^^  interrupted  sutures  through 

.ith  water  and  sewn  up  by  pas^^^^  at  the  lumbar  end  until 

tefrstT"^  "        — ' 


F.a.  425.-Metl.od  of  dressing  a  ^^'^V^^'^^^;  T^Z:!^^^^:'. 

allowing  the  abscess  wall  to  contract,  finally  g\  after  which  the  sutures  a,e 
inserted. 

woiind  will  generally  have  healed  by  second  intention  (p.  174),  and 
show  no  tendency  to  hernia  later. 

The  procedure  above  described  is  a  great  improvement  upon  the 
method  of  making  small  openings  into  the  abscess  with  or  without 
counter  openings  through  the  loin,  vagina  or  rectum      If  tho 
appendix  is  not  sought  for  and  removed,  the  patient  is  left  to  chance. 
For  the  appendix  is  essentially  diseased  and  even  although  the 
abscess   be    strictly   localised,    and    healing   follows   the  small 
opening,  yet  the  patient  remains  uncured,  with  a  septic  cavity  just 
as  much  a  source  of  danger  as  before  the  occurrence  of  the  abscess. 
The  lumen  of  the  appendix  does  not  become  completely  obliterated, 
even  when  this  is  partially  the  case  diverticula  remain  containing 
virulent  septic  organisms.    It  is  very  rare  for  the  appendix  to  slough 
off  flush  with  the  ca3cum,  so  that  a  recurrence  of  septic  inflammation 
may  at  any  time,  start  from  a  collection  in  the  stump.    A  small 
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incision  just  to  reach  the  pus  has  been  adopted  in  the  past  in  order 
to  avoid  exhausting  the  patient,  but  improvements  in  operating  now 
allow  the  surgeon  to  remove  the  appendix  in  such  cases.  Such  an 
operation  is  in  fact  well  borne  by  a  patient  not  already  moribund, 
and  it  is  the  only  way  of  arresting  with  certainty  the  progress  of 
the  septic  infection.  As  described  above  the  appendix  is  removed 
by  shelling  out  from  the  wall  of  the  abscess  cavity.  It  is  not  a 
process  of  dissecting  it  out  through  vascular  and  inflamed  tissues. 
Neither  is  there  any  danger  to  the  patient  of  setting  up  further 
peritonitis.  If  the  peritoneal  cavity  is  exposed  beyond  the  limit  of 
the  septic  inflammation  it  is  carefully  guarded.  A  fistula  does  not 
form  if  the  appendix  is  completely  removed.  Even  if  fgeces  escape 
for  some  days,  spontaneous  closure  will  follow. 

(3)  Operation   for    piurulent    peritonitis. — No    sharp   line  of 
distinction  can  be  drawn  between  this  and  the  previous  section. 
That  dealt  with  suppuration  in  a  circumscribed  area  of  the  perito- 
neum, the  ileocEecal  region,  extending  somewhat  towards  the  pelvis 
or  loin,  combined  with  suppuration  behind  and  outside  the  ctecum. 
In  perforative  peritonitis  the  pelvis  in  particular  and  the  lower  half 
•of  the  abdomen  on  the  right  side  has  to  be  cleaned  of  all  septic  exuda- 
tion.   For  this  purpose  the  original  iliac  incision  is  extended  back- 
wards towards  the  loin  by  cutting  through  the  abdominal  wall.  The 
appendix  is  sought  for  and  removed,   then  whilst  the  bulging 
intestines  are  kept  back  by  sponges,  the  pelvis  and  the  rest  of'the 
peritoneal  cavity  up  to  the  level  of  the  umbilicus  is  wiped  out  diy. 
Now  the  wound  may  be  sewn  up  except  for  a  gauze  strip  passed 
down  into  the  pelvis,  or  it  is  kept  open  for  a  few  days  and  the 
wound  sutured  secondarily.     In  such  a  case  a  square  of  green 
protective  is  placed  over  the  bulging  intestines  and  these  are  pushed 
back  well  into  the  abdominal  cavity  by  firmly  packing  with  gauze 
and  bandaging  tightly.    The  gauze  is  thus  prevented  from  sticking 
to  the  intestines,  which  being  pushed  back  until  they  become 
adherent,  do  not  tend  later  to  produce  a  hernia.    If  the  peritoneal 
cavity  be  irrigated,  septic  material  may  be  spread  upwards  above  the 
umbilicus,  breaking  down  any  adhesions  which  the  omentum  in 
particular  may  have  formed.    If  the  intestines  be  allowed  to  protrude 
they  become  so  distended  and  paralysed  that  the  patient  rarely 
survives:    The  lateral  incision  is  so  much  more  successful  than  tlie 
median  one,  because  it  allows  of  the  intestines  being  retained  whilst 
the  septic  areas  are  being  sponged  out.    The  free  opening  followed 
by  gauze  plugging  is  better  than  small  counter  openings  and  tubes 
which  are  liable  to  become  blocked  by  distended  intestines  and 
so  septic  matter  kept  back. 

The  patient's  head  and  shoulders  must  be  well  raised,  and  he 
should  be  turned  a  little  to  the  right  side  with  his  knees  over  a 
pillow.  Fluid  will  then  gravitate  downwards  towards  the  opening 
and  be  taken  up  at  once  by  the  gauze.     This  is  a  most  cflectual  means 
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,\n  «vfPn<?ion  uDwards.  The  other  essential  is  that  the 
"'r^Sta^T  iS  m  i4in  twenty-tour  hours;  iudeed  unless 
K  d  t':;  uit  iudicating  intestinal  paralysis  be  already  cstab- 
Shed  a  successful  issue  may  be  confidently  anfcpated. 


HERNIA. 


The  term  Hernia,  though  often  used  m  conjunction  ^vith  other 
texls  to  s'n^y  the  protnision  of  any  viscus  from  its  containing 
teims  ^"^  y^'  l  J^  .  „  ujj,rnia  testis,"  v^hen  employed  alone 
i:rp%l  onfy™  a  p'rotrusion  from  the  abdomen  or  peWis,  and 
is  eauivalent  in  this  sense  to  the  term  Rupture. 

Descr  ption  of  hernia  in  general.-A  hernia  may  occur  at 
alrJist  S  situa^^^     but  is  most  common  at  the  mgumal  and 
?  mo  al  r^gs,  spots  ai  which  the  abdominal  _  parietes  are  natumlly 
leaker  than  elsewhere.    It  generally  consists  of  mtestme,  or  of 
Ten^irn'orofboth;  but  almost  every  one  of  the  abdominal  or 
pelvic  viscera  have  at  times  formed  the  protrusion. 
^  The  causes  of  hernia  are  predisposing  and  exciting  The 
predisposing  m^j  be  divided  into  :  1.  Hereditary  and  congemtal  mal-  • 
Cations/a  paLcy  of  the  funicular  portion  of  the  tunica  ^xginalis  or 
canal  of  Nuck,  or  a  dragging  down  of  aprocess  o  peritoneum  by      ^s  of 
the  gubernaculum  testis,  distinct  from  that  for  the  descent  of  the 
testis,  and  congenital  defects  of  the  abdominal  parietes   2.  Acquired 
elongation  or  downward  displacement  of  the  attachment  of  the 
mesentery     3.  A  relaxed  condition  of  the  abdominal  muscles,  such 
as  is  induced  by  pregnancy  and  by  rapid  emaciation  in  persons  pre- 
viously stout,  and  in  children  by  irregular  feeding  and  weak  muscular 
development.    4.  The  excessive  formation  of  fat  in  the  omentum 
or  mesentery.     5.  Any  injury  or  operation  that  has  weakened  the 
abdominal  walls.    6.  Occupations  involving  severe  muscular  exer- 
tion    The  exciting  causes  are  such  as  produce  a  diminution  in  the 
size  of  the  abdominal  cavity  by  the  contraction  of  the  muscles 
forming  its  walls  and  the  consequent  compression  of  the  contained 
viscera.    They  may  be  divided  into  those  that  act  suddenly,  and 
those  that  act  slowly.    Amongst  the  former  may  be  mentioned 
sudden  and  violent  exertions,  straining  at  stool,  hfting  heavy 
weights  ;  but  a  true  rupture  of  muscle  or  fibrous  tissue  is  rare. 
Amongst  the  latter,  continual  straining,  as  from  stricture  of  the 
urethra,  enlarged  prostate,  phimosis,  or  a  naiTOW  meatus,  constant 
coughing  occasioned  by  chronic  bronchitis  and  emphysema,  etc. 

Hernia  in  relation  to  age  and  sex. — Infants  are  born  with 
umbilical  hernia,  owing  to  delay  in  closure  of  the  ring  at  the 
umbilicus.  In  children  hernia  is  nearly  always  inguinal,  is  ten 
times  more  common  in  boys  than  in  girls,  and  is  seen  more  often 
on  the  right  than  on  the  left  side,  presumably  owing  to  the  later 
closure  of  the  tunica  vaginalis.    Too  much  stress  must  not  be  laid 
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to  phimosis  as  a  cause  of  the  greater  frequency  in  boys,  for  Jewish 
children  frequently  suflfer.  Inguinal  hernia  is  more  common  in  men 
than  m  women,  as  the  former  are  more  exposed  to  the  action 
of  the  exciting  causes  mentioned  above.  Nearly  all  the  cases  of 
femoral  hernia  requiring  operation  occur  in  women ;  femoral  hernia 
occurring  in  men  does  not  attain  such  dimensions,  and  is  easily 
controlled  by  a  truss.  Umbilical  hernia  is  especially  prevalent  in 
women  who  have  borne  children  and  have  then  got  fat. 

Anatomy  of  hernia  (Fig.  426).— As  the  viscus  is  protruded 
through  the  abdominal  or  pelvic  parietes,  whetherat  one  of  theso-called 
rmgs  or  elsewhere,  it  forces  that  portion  of  the  parietal  peritoneum, 
which    lies    over    the    aperture,    before    it  in  the  form   of  a 


1 


Fig.  426. — Diagrams  to  illustrate  the  anatomy  of  inguinal  hernia.  1.  The  tabular 
process  of  peritoneum  persisting.  2.  The  middle  portion  of  the  process  marked  by 
the  broken  line,  obliterated  leaving  the  tunica  vaginalis  testis  and  a  funnel-shaped 
protrusion  above.  3.  An  acquired  protrusion  of  peritoneum,  the  broken  line 
markingthe  obliterated  funicular  process.  4.  The  relation  of  the  vas  deferens  in  1. 
5.  The  relation  of  the  vas  deferens  in  3. 


pouch.  When  it  escapes  at  the  internal  inguinal  ring,  however, 
instead  of  thus  protruding  the  peritoneum  in  front  of  it,  it  may 
pass  into  the  tubular  prolongation  of  peritoneum  which  naturally 
descends  in  front  of  the  testicle  in  the  male  foetus,  or  the  corre- 
sponding canal  of  Nuck  in  the  female,  and  which  from  some 
cause  has  remained  unobliterated.  The  pouch  of  peritoneum  in 
which  the  protruded  viscus  is  thus  enclosed  forms  the  sac.  In 
the  former  case  it  is  spoken  of  as  an  acquired,  in  the  latter  as  a 
congenital  sac.  In  some  forms  of  ca)cal  hernia  the  sac  may  be 
incomplete,  the  viscus  is  covered  by  peritoneum  only  in  front 
and  in  contact  with  the  tissues  behind ;  in  diaphragmatic  hernia 
and  in  hernia  following  a  wound  of  the  abdominal  avails,  where 
the  parietal  peritoneum  covering  the  aperture  is  torn  through, 
there  is  no  sac.    The  protruded  viscus  enclosed  in  its  peritoneal  sac 
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forms  a  s^v'ellin<^  surrounded  by  tho  tissues  of  the  part  into  which  it 
has  escaped     The  tissues  superficial  to  it,  between    he  sac  and 
s5n  form  what  are  called  its  coverings.    We  have  to  consider, 
Ii    IfnvP  1   the  sac  2  its  contents,  and  3,  its  coverings. 

Th;  act  sSd  to'  consist  of  a  body,  neck,  and  mouth  terms 
whth  sufficiently  explain  themselves.  It  is  at  first  thm  and  mem- 
bianourparieta^  but  in  old  herni«,  this  may  become 

Senel  and  indeed,  or  else,  as  for  example  in  umbihca  hern, 
loculated,  attenuated,  or  in  places  fused  with  the  "  f/^^^;^^^^ 

alobular  or  pyriform,  but  may  take  almost  any  shape  Thus  it  rnay  be 
So  m  hSur-glassllike,  bilocular,  or  divided  by  adhesions  into  two 
mrts  The  lowel  part,  perhaps,  containing  fluid  and  forming  what  is 
Tnown  as  a  A^^^^^^^^  If  the  si  The  neck  is  at  first  ^^^^^^J  ^^^^^^^^^ 
but  as  the  result  of  inflammatory  consolidation  becomes  in  old  hemise 
s^o  h  thSened,  and  often  inLrated.  The  mouth  -y  be  -^^^ 
and  expanded,  or,  in  the  case  of  congenital  herni^,  -  -^^-^^^^ 

neck  is  frequently  elongated,  narrow  and  ^^^^  ffpJted  or  mav 
be  tuberculous  when  the  peritoneum  is  similarly  afi-ected  oi  may 

alone  be  so  diseased.  .       i       /    ^  .,„..7.\  •  nr 

2   The  contents  of  the  sac  may  be  intestine  alone  (enterocele)  ,  or 
omentum  alone  (epiplocele) ;  or  both,  the  omentum  then  genera  ly 
descending  in  front  of  the  intestine  {^entero-ep^phcele)  or  more  larely 
the  intestine  in  front  of  the  omentum.    In  exceptional  instances 
the  Uaclder,  an  ovary  and  tuhe,  more  rarely  only  a  tube  or  a 
horn— ox  the  uterine  body  and  even  &  pregnant  uterus  and  othei 
of  the  abdominal  or  pelvic  viscera,  have  been  met  with  m  the  sac 
The  bladder  forms  a  sacculus  covered  with  peritoneum  beneath 
which  is  fat  and  muscular  fibres,  or  it  forms  a  lump  m  the  wall  of 
the  sac  uncovered  by  peritoneum.    The  swelling  being  reduced  into 
the  iust  emptied  bladder,  the  patient  passes  urine.    The  sacculus 
may  be  empty  or  contain  urine  or  a  stone.    It  should  be  looked  for 
particularly  in  a  direct  hernia.    The  prolapsed  ovary  may  be  tender 
or  even  markedly  swell  up  with  menstruation,  and  its  absence  from 
the  pelvis  may  be  noted  by  examination  per  rectum.     The  small 
intestine,  and  especially  a  portion  of  the  lower  three  feet  of  the 
ileum,  most  frequently  descends.    When  the  large  intestine  descends 
it  is  perhaps  the  cascum  ;  but  any  portion  of  the  small  or  large 
may  do  so.    There  may  be  but  a  small  knuckle  of  intestine  m  the 
sac,  or  a  part  only  of  its  calibre,  or  a  Meckel's  diverticulum  or  an 
appendix ;  but  when  once  a  portion  of  intestine  has  escaped  there  is 
generally  a  tendency  for  more  to  follow  in  old  hernia).    The  protruded 
intestine  and  mesentery  in  long-standing  cases  becomes  hyper-vascular 
and  thickened,  and  the  omentum  hypcrtrophied  and  matted  together. 
A  small  quantity  of  serovis  fluid  is  also  generally  found  in  the  sac,  and 
in  rare  instances  loose  or  attached  fibrinous  bodies  somewhat  similar  to 
those  met  witii  in  bursEE.    Where  the  neck  of  the  sac  has  become 
obliterated  by  the  long  wearing  of  a  truss,  the  sac  has  been  found  filled 
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entirely  with  serous  fluid,  thus  forming  a  cyst  or  hydrocele  of  a 
hernial  sac. 

3.  The  coverings  of  the  sac  necessarily  vary  according  to  the 
situation  of  the  hernia.  They  will  be  enumerated  imder  each 
special  form,  and  little  more  need  be  said  about  them  here  further 
than  that  they  often  become  thickened,  blended  together,  thinned, 
or  absorbed,  until  in  old  hernia  they  cannot  be  demonstrated. 


Fig.  427.— Inguinal  truss.  Pig.  428.— Femoral  truss. 


The  conditions  of  a  hernia. — A  hernia  may  be :  (1)  reducible;  (2) 
irreducible  ;  (3)  strangulated  ;  (4)  incarcerated,  or  (5)  inflamed. 

1.  A  reducible  hernia  is  one  that  can  be  returned  into  the 
abdominal  cavity ;  it  either  goes  back  when  the  patient  lies  down ; 
or  it  can  be  made  to  do  so  by  the  patient  himself,  or  by  the  surgeon 
making  pressure  upon  it  in  a  suitable  direction.  The  sac,  except 
perhaps  in  quite  recent  cases,  cannot  be  put  back  into  the  abdomen 


Fig.  429.— Bag  truss  for  Fig.  430.— Umbilical  truss, 

irreducible  hei  nia. 


in  consequence  of  its  adhesions  to  the  surrounding  tissues,  but  remains 
empty  in  situ. 

Symptoms. — At  first  there  may  be  a  mere  fulness  or  protrusion, 
commonly  at  one  of  the  abdominal  rings  ;  the  protrusion  becomes 
more  prominent  when  the  patient  stands  up,  strains,  or  coughs,  but 
it  completely  disappears  on  liis  lying  down.  If  neglected  it  gradually 
increases  in  size,  forming  a  prominent  non-transluccnt  swellinjr,  in 
which  a  distinct  impulse  is  felt  on  coughing.     If  the  hernia  contains 
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P'TTrn  ^Tl^d^oTv^rniul  itinto  the  abdomen.    If  on  the 

io     doughy  and  melastic,  or  hard  and  resistnig   and  lobulated 
St  the%haracteristic  gurgUng  is  not  heard  on  returning  it  to  the 

The  diagnosis  will  be  given  under  the  head  of  Special  Hernice^  ^^ 
it  is  fror^  other  diseases  of  each  special  region  that  a  diagnosis  has 

'°  llTt^atment  may  be  palliative  or  radical.  The  palliative  treat- 
J^ZLts  in  reLoin'g  the  hernia  and  applying  some  orm 
truss  a  pad  and  spica  bandage  bemg  put  on  till  a  ti  uss 
can  be  procured.  The  form  of  truss  will  vary  according  to  he 
Tosition'size,  etc.,  of  the  hernia.  Fig.  427  is  inguinal  truss  of ^^^^^^ 
LinaiT  shape,  and  may  be  distinguished  ^7;^^^  (^^'/g^^ > 

bv  the  pad  of  the  latter  being  placed  more  vertically  F  g.  4dU  is 
an  imlllical  truss.  In  measuring  for  a  truss  the  following  notes 
shoX  be  taken  and  sent  to  the  maker  The  dimensions  round 

the  pelvis,  midway  between  the  crest  of  the  ihum  and  the  great 
rochantei;  2.  The  kind  of  hernia.  3.  The  side  on  which  it  is 
situated.  4.  The  size  of  the  ring.  5.  The  age  and  sex  of  he 
patient.  6.  The  strength  of  the  spring  required.  The  truss  should 
be  worn  constantly,  and  never  on  any  excuse  be  left  off  m  the  day- 
time A  hghter  truss  may  be  provided  for  the  night,  and  one 
covered  with  india-rubber  or  made  of  vulcanite  for  the  bath 

For  children  a  light  spring  truss  covered  with  rubber  is  best,  but 
for  infants  the  skein-wool  truss,  if  properly  applied,  kept  frequently 
changed  and  clean,  is  efficient.  Circumcision  must  at  the  same 
time  be  performed,  if  there  is  any  phimosis. 

The  radical  treatment  consists  in  reducing  the  hernia,  excising 
the  sac  and  closing  the  ring  and  canal.  The  scope  of  operative 
treatment  for  hernia  is  now  very  wide.    It  is  indicated  for : 

A.  All  cases  of  irreducible  hernia,  except  in  bedridden  and  aged 
patients  in  whom  the  ring  is  very  wide  and  the  hernia  not  a  cause 
of  trouble.  Even  in  them,  as  well  as  in  patients  with  bronchitis 
and  emphysema,  the  risk  of  the  radical  operation  should  be  under- 
taken when  there  is  any  likelihood  of  strangulation  supervening, 
for  should  this  occur  operation  would  most  likely  be  fatal.  The 
same  applies  to  patients  with  diabetes,  kidney  or  hea,rt  disease,  etc. 
The  operation  becomes  impossible  when  the  hernia  is  of  huge  size 
and  the  abdomen  contracted  unless  the  contents  are  mainly  of 
omentum. 

B.  All  cases  where  the  truss  does  not  satisfactorily  control  the 
rupture  at  all  times,  for  example,  in  a  child  whilst  crying,  in  a  man 
whilst  at  work,  in  a  woman  who  has  become  pregnant — for  strangu- 
lation may  in  them  suddenly  occur. 
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C.  In  young  children,  who  have  worn  a  truss  for  a  year  without 
the  hernia  disappearing.  If  after  a  year  the  hernia  has  not  dis- 
appeared, it  cannot  be  expected  to  do  so,  but  rather  to  increase. 

D.  In  all  children  over  five,  who  still  show  a  hernia  ;  and  in  all 
healthy  people,  unless  a  light  truss  is  so  worn  that  the  hernia  is 
always  kept  up. 

2.  An  irreducible  hernia  is  one  that  cannot  be  returned  into 
the  abdomen. 

The  causes  of  the  irreducibility,  which  are  many,  may  be  con- 
veniently classified  according  as  the  impediment  to  the  return  of  the 
contents  of  the  sac  exists — 1.  Outside  the  sac,  from  inflammatory 
thickening  and  contraction  of  the  tissues  forming  the  ring  or  other 
aperture  through  which  the  hernia  has  escaped.  2.  In  the  sac  walls, 
from  inflammatory  thickening  and  contraction,  and  from  elongation 
of  the  neck  of  the  sac.  3.  Inside  the  sac,  from  (a),  the  great  bulk 
of  the  intestine  or  omentum  due  to  increased  growth  subsequent  to 
their  descent ;  (b),  constriction  of  the  omentum  at  the  situation  of 
the  ring  and  expansion  of  the  lower  parts ;  (c),  adhesion  of  the 
intestine  or  omentum  to  the  sac,  or  to  one  another ;  (d),  bands  of 
adhesions  stretching  across  the  sac  and  so  confining  a  loop  of 
intestine  or  knuckle  of  omentum ;  (e),  a  collection  of  fluid  in  the 

J  (/))  a  portion  of  intestine  (as  the  caecum)  having  descended 
uncovered  with  peritoneum  .on  one  aspect,  the  uncovered  portion 
forming  adhesions  with  the  tissues  around  it  where  the  sac  is 
absent. 

The  symptoms  are  similar  to  those  of  the  reducible  form,  save 
thai  the  hernia  cannot  be  completely  reduced.    Thus,  there  is 
impulse  on  coughing,  non-translucency,  and,  when  it  contains  intes- 
tine, gurgling  on  handling,  and  resonance  on  percussion.    It  is, 
moreover,  often  attended  with    dragging  or  colicky  pains  and 
dyspeptic  symptoms  or  cough.    When  its  contents  are  both  intes- 
tine and  omentum,  the  intestine  can  sometimes  be  returned.  A 
consideration  of  the  above  signs  should  serve  to  distinguish  it  from 
a-  hydrocele  extending  high  up  the  cord  with  which  it  is  perhaps 
most  likely  to  be  confounded.    An  irreducible  hernia  often  attains 
a  large  size,  and  is  not  only  on  this  account  a  constant  source  of 
annoyance  to  the  patient,  but  is  also  one  of  danger,  as  there  is 
always  a  risk  of  its  becoming  obstructed,  strangulated,  or  inflamed, 
or  ruptured  by  accidental  blows,  etc.    The  treatment  may  be  directed 
to  one  of  two  ends  : — 1,  if  the  patient's  general  state  of  health 
is  favourable,  to  cure  it,  by  one  of  the  radical  operations  to  be 
described.    2,  Failing  operation  the  patient  should  wear  a  bag  truss 
(Fig.  429),  or  he  should  be  fitted  with  a  strong  suspensory  bag 
attached  to  a  broad  waistbalid  and  further  supported  by  braces  over 
the  shoulders. 

3.  Strangulated  hernia. — This  form  of  hernia  (Fig.  431)  is  one 
in  which  the  protruded  portion  of  intestine  or  omentum  is  so  Lightly 
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cripped,  that  not  only  is  its  return  into  the  abdomen  prevented 
but  the  circulation  through  its  blood-vessels  is  so  impeded  that 
congestion,  followed  by  inflammation  and  gangrene,  ensues  if  the 
strangulation  is  not  soon  relieved. 

Causes  —1  The  sudden  forcing  of  intestine  or  omentum  through 
a  rino-  or  aperture  so  small  that  it  is  tightly  gripped  from  the 
moment  of  its  descent.  This  is  usually  the  cause  of  strangulation 
in  a  recent  hernia  or  in  an  old  hernia  which  has  suddenly  descended 
throuc^h  the  patient's  neglect  to  put  on  his  truss.    2.  "The  increase 


Fig.  431. — Strangulated  funicular  hernia  from  a  child  aged  six  months. 
(St.  Bartholomew's  Hosvital  Museum.) 

of  bulk  in  the  hernia  subsequent  to  its  descent,  and  its  consequent 
constriction  where  it  passes  through  the  aperture  or  ring.  This  is 
usually  the  cause  of  strangulation  in  irreducible  herniEe,  or  in  hernise 
that  have  not  been  kept  up  by  a  truss.  Such  an  increase  in  bulk 
may  be  induced  by :  (a),  the  sudden  protrusion  of  a  fresh  portion 
of  omentum  or  intestine  on  the  top  of  that  already  down ;  (6),  the 
swelling  of  the  intestine  from  catarrhal  inflammation  of  the  mucous 
membrane,  or  from  its  becoming  obstructed  by  fa>ces  or  flatus  ;  and 
(c)  congestion  and  inflammation  of  the  om'entum. 

The  seat  of  constriction,  or  as  it  is  technically  called  the  stricture, 
is  generally  either  (1),  in  the  neck  of  the  sac  itself ;  or  (2),  outside 
the  sac,  i.e.,  at  one  of  the  tendinous  rings,  or  other  aperture  through 
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which  the  hernia  has  passed;  whilst  (3),  in  rarer  instances  it 
may  be  insidt  the  sac,  the  intestine  having  slipped  through  a  hole  in 
the  omentum  or  become  entangled  by  a  band  of  adhesions. 

Mechanism  of  strangulation.— The  compression  of  the  veins  at 
the  seat  of  stricture  impedes  the  return  of  venous  blood  from  the 
protrudnig  portion  of  intestine  or  omentum,  and  the  con-^estion 
causmg  compression  of  the  arteries,  ultimately  leads  to  the  com- 
plete arrest  of  the  circulation,  and  gangrene  finally  ensues  The 
congestion,  moreover,  induces  paralysis  of  the  muscular  coat  and 
consequent  cessation  of  its  peristaltic  action  and  the  onward  flow  of 
the  intestinal  contents.  For  strangulation  to  occur  it  is  not  necessary 
for  the  whole  circumference  of  the  bowel  to  be  included  in  thestricture. 
An  .inclusion  of  only  a  small  portion  of  its  circumference,  partial 
enterocele{Eichter's hernia,  sometimes  incon-ectly  called  Littre's  hernia), 
in  consequence  of  the  venous  congestion,  and  subsequent  inflammation 
which  it  induces,  is  sufficient. 

Strangulated  epiplocele.— Symptoms  of  strangulation  occur  when 
omentum  only  is  contained  in  the  hernia,  a  fact  somewhat 
difficult-  to  explain,  as  constriction  of  omentum  by  a  tight  ligature 
certainly  gives  rise  to  no  symptoms.  It  is  possible  that  in  these 
cases  the  signs  of  strangulation  depend  on  reflex  irritation  of  the 
omental  nerves.  That  strangulation  may  produce  a  severe  impres- 
sion on  the  nerves,  is  evidenced  by  the  pain  reflected  to  the  umbilicus, 
and  by  the  general  nervous  symptoms  of  collapse.  But  the  more 
probable  explanation  is  that  the  omentum  pulls  upon  the  mesocolon 
and  its  nerves,  and  in  so  doing  also  tends  to  kink  the  colon  and  set 
up  some  degree  of  obstruction.  Further,  as  the  strangulated 
epiplocele  tends  to  become  gangrenous,  septic  infection  of  the 
peritoneum  follows.  When  the  lower  end  of  the  omentum  has 
become  adherent  in  the  sac,  further  movements  of  the  colon  may 
cause  torsion  of  the  omentum,  and  so  strangulation,  apart  from 
constriction  of  the  ring. 

Strangulated  enterocele. — When  the  constriction  is  very  tight,  the 
intestinal  circulation  may  be  completely  arrested,  and  gangrene  ensue 
in  a  few  hours.  But  as  a  rule  the  arrest  is  only  partial,  and  the  gan- 
grene is  preceded  by  congestion  and  inflammation.  The  intestine  at 
first  appears  red  and,  perhaps,  slightly  swollen,  but  not  otherwise 
altered  ;  whilst  clear  serous  fluid  in  greater  or  less  quantity  is  poured 
out  between  it  and  the  sac.  It  next  assumes  a  mulberry  colour,  and 
as  the  congestion  increases  it  becomes  darker  and  darker,  and  finally 
black  or  ash-grey.  At  the  same  time  it  becomes  more  swollen,  and 
loses  its  bright  shining  appearance,  becoming  sticky,  then  doughy  in 
consistency,  and  pitting  on  pressure,  blood  is  extravasated  into  it. 
The  fluid  in  the  sac  gets  darker  and  turbid,  and  feculent  in  odour ; 
It  contains  colon  bacilli,  also  streptococci  and  staphylococci  may  be 
found  in  it.  Finally  the  intestine  sloughs,  and  its  contents  are 
extravasated  into  the  sac.    Ulceration  frequently  begins  at  the 
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seat  of  stricture,  and  in  the  mucous  coat,  where,  even  at  an 
1  an  imm-ession  of  the  stricture  is  often  seeil.  The 

•  lSti^abov    the    trangulated  portion  for  a  variable  distance, 
cor^^^  distended  with  f^cal  matter,  whilst  that  below 

erpty  anrcontracted  but  otherwise  natural.  Simultaneously 
ith  these  changes  a  local  peritonitis  is  set  up  about  the  neck  of  the 
ac  ot^g  the  intestine  to  the  peritoneum,  so  that  there  may  be  no 
extkva  ation  into  the  peritoneal  cavity.    The  sac  becomes  inflamed, 
a  f  "cirabscess  is  formed,  which,  if  the  patient  survives,  opens  on  the 
smSc     leaving  him  with  a  f^cal  fistula.    In  most  ca-s  general 
peritonitis  supfrvenes,  septic  organisms  pass  up  through  the  neck 
of  the  sac,  or  the  intestine  gives  way  above  the  stricture 

The  sirnptoms  are  local  and  general.    Local  m'<>^^--f^'' 
hernia,  previously  reducible,  is  no  longer  so;  it  becomes  tendei 
or  painful  on  handling,  tense,  and  often  tympanitic ;  and  the  ^m^^lse 
Jcoughing  is  lost.    Pain  may  be  present  m  the  hernia,  but 
generally  referred  to  the  region  of  the  umbilicus.     The  skm  is 
Usually  natural,  but  where  gangrene  has  occurred,  it  becomes 
mottled,  or  brick-dust  red,  and  emphysematous,  and  exhales  a  feecal 
odour.    Cessation  of  pain  may  then  occur,  but  is  a  delusive  sign. 
The  general  symptoms  are  those  of  intestinal  obstruction,  the  two 
chief  being  vomiting  and  constipation.     The  vomiting  is  of  a 
peculiar  gushing  character,  with  little  or  no  retching.     The  vomit 
at  first  consists  of  the  contents  of  the  stomach,  but  soon  becomes 
bile-stained,  and  finally  ftecal,  i.e.,  thin  and  brownish-yellow,  with  a 
distinct  odour  of  feeces.    The  constipation  is  complete  (except  m 
Richter's  hernia),  not  even  flatus  passing,  although  at  first  the 
contents  of  the  large  intestine  may  be  voided,  either  naturally  or  • 
after  an  enema.    The  face  becomes  pinched  and  anxious,  the  pulse 
small  and  wiry,  the  tongue  furred  and  brown,  and  if  strangulation 
is  not  relieved,  the  patient  may  die  of  collapse,  general  peritonitis 
or  exhaustion  from  constant  vomiting.    Very  occasionally  a  faecal 
abscess  may  form  and  the  patient  recover  with  a  f^cal  fistula. 
Numerous  variations  in  the  symptoms  may  be  met  with,  but  it  must 
suffice  to  say  that  as  a  rule  in  young  patients  with  recent  hernia  they 
are  more  acute,  and  call  imperatively  for  immediate  relief.  In 
older  patients,  the  subjects  of  irreducible  hernia  of  long  standing, 
they  assume  a  more  chronic  character.    Thus  the  symptoms  of 
strangulation  may  be  ill  defined,  the  patient  may  only  vomit  at  rare 
intervals,  or  on  taking  food,  and  the  vomiting  need  not  be  feecal. 
The  tongue  may  remain  moist,  the  abdomen  but  little  distended, 
and  the  temperature  normal  until  a  few  hours  before  death.  The 
persisting  constipation,  the  tumid  abdomen,  and  a  pulse  increasing 
in  rate,  along  with  an  irreducible  hernia,  should  lead  to  a  diagnosis 
of  strangulation. 

Treatment. — It  is  of  vital  importance  to  release  the  strangulated 
intestine  ;  this"  admits  of  no  delay  ;  every  hour  adds  to  the  danger 
w.  "  59 
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(gangrene  may  occur  within  twenty-four  hours);  the  result  of  the 
case  will  depend  to  a  great  extent  upon  the  length  of  time  the  stranLm 
lation  has  existed;  purgatives  for overcoming%he obstTictt  ot 

to  ^et^^r^hf  r^"^^^^^^^^  '  ^  ^"^  forcible  attlp 

to  return  the  bowel  by  taxis  are  unjustifiable  and  wholly  to  be 

condemned;  opium  and  morphine,  by  masking  the  symptoms,  obscure 
the  imminence  of  the  danger.  The  patient  should  be  placed  undlr 
an  anaesthetic,  and  should  the  bowel  then  not  slip  back  readHv  on 
again  gently  trying  the  taxis,  the  operation  for  divkiing  th  str  ture 
should  at  once  be  proceeded  with.  huricrare 

The  taocis—The  taxis  is  the  technical  term  given  to  the  various 
manipulations  of  traction  and  compression  used  in  returniZ  the 

71  t^'^'"-    '^^^  P^l^^^  should  be  slightly  raised 

and  the  thigh,  in  femoral  hernia,  flexed  and  adducted  so  as  to  relax 
as  much  as  possible  the  constricting  ring.  With  one  hand,  slightly 
raise  the  hernia,  and  grasp  it  gently  so  that  some  of  the  flatfs  or 
fluid  may  be  squeezed  out  and  the  bulk  lessened.    With  the  finder 

t^tevZ  t^'b'r-^''"  ^-^^3^--!--  the  neck  laterany 

to  prevent  its  bulging  over  the  margin  of  the  ring,  and  at  the  same 
time  draw  the  hernia  a  little  downwards  to  disengage  its  neck 
The  pressure  should  be  applied  steadily,  not  spasmodically,  and  its 
direction  varied  according  to  the  kind  of  hernia.     No  violence 

Sn^iil     Z  U^'^'V^  ^  intestine  does  not 

slip  back  with  the  characteristic  rush,  further  attempts  should  not 
be  made.  Violent  or  prolonged  efforts  are  strongly  to  be  con- 
demned as  not  only  are  they  unlikely  to  be  successful,  but  may 
lead  to  the  rupture  of  the  intestine,  or  stopping  short  of  this,  may 
cause  so  much  bruising,  ecchymosis,  or  inflammation,  that  they 
jeopaixiise  its  recovery  after  operation.  In  old  standing  cases  of 
scrotal  hernia,  previously  reducible,  and  in  such  cases  only,  is  a  more 
pro  onged  taxis  indicated.  This  should  consist  in  straightening  the 
neck  of  the  sac  whilst  squeezing  the  hernia  with  the  flat  hand,  but 
tUere  must  be  no  kneading  nor  pommeling. 

The  taxis  should  not  be  applied—!,  when  other  surgeons  have 
already  employed  it;  2,  when  the  hernia  is  very  tense,  tender,  or 
inflamed  especially  in  femoral  hernia  ;  3,  never  where  faecal  vomiting 
has  existed  for  some  time,  or  where  hiccough  has  supervened;  in 
Short  whenever  it  appears  questionable  whether  the  intestine  has  not 
passed  into  a  condition  beyond  recovery,  or  whether  actual  gangrene 
has  not  taken  place.  s    5  ^ 

Herniotomy  has  for  its  object-1,  the  liberation  of  the  strangu- 
lated mtestine  or  omentum  by  dividing  the  stricture,  and  2,  The 
returning  it  mto  the  abdomen  if  proper  or  possible.  Herniotomy 
IS  to  be  combined  with  the  operation  for  the  cure  of  hernia  whenever 
practicable.  The  parts  having  been  shaved,  and  thoroughly  cleansed 
p.  183),  an  incision  should  be  made  over  the  neck  of  the  sac  in  the 
long  axis  of  the  tumour,  and  its  coverings  carefully  and  successively 
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or  fluid  ''-f  ?7  *;°:t  l„"p™Uce  of  the  latterfby  the 

mav  spring  out.  If  omentum  is  seen  shming  thiougli  the  sac  it 
shouirbe  opened  opposite  that  spot.  The  character  of  the  fluid 
whi^h  escapes  is  a  good  criterion  of  the  condition  of  the  parts.  If 
^at  and  sei-ous,  the^  indication  is  good ;  if  blood-stained  and  turbid 

t^^^^e  at  tU  nec,  of  tke  .ac.-Now  the  iuterior  of 
the  sa  the  gut  and  the  omentum  are  thoroughly  s^viHed  .vith  boiled 
water  and  covered  .ith  sponges.  Any  doubtfully  gangrenous 
portion  is  well  wrapped  up  in  gauze.  This  is  essential  before  the 
next  step,  lest  septic  matter  be  carried  up  into  the  peritoneum. 
Then  the  constricting  ring  is  divided  not  as  formerly  by  c^^^^^^^^^^^ 
from  within  outwards  with  a  Cooper's  hernia  ^nife  passed  undei  it 
on  a  flat  director.  But  the  wound  is  well  retracted  and  dried  and 
then,  having  everything  in  view,  the  constricting  ring  is  divided  from 
without  inwards  just  sufficiently  to  relax  its  grip  Thus  com- 
plications from  cutting  in  the  dark,  such  as  wound  of  the  intestine 
or  of  the  deep  epigastric  artery,  or  the  weakening  of  the  abdominal 
wall  bv  an  excessive  cutting  are  avoided.  ,  ,     i  • 

Treatment    of   the   mi6s«me.— The    constricted  knuckle  being 
released  it  is  drawn  down  until  healthy  bowel  appears  above  and 
below  the  constriction.    If  the  fluid  in  the  sac  is  of   a  serous 
character  and  the  intestine  is  merely  congested  and  claret-coloured 
but  still  shining,  and  on  drawing  down  the  knuckle  the  spot  where 
it  was  in  contact  with  the  stricture  is  found  normal,  and  if  whilst 
exposed  to  the  air  the  colour  of  the  intestine  becomes  a  brighter  red, 
there  can  be  no  question  of  replacing  the  intestine  in  the  abdomen, 
the  finger  following  it  to  insure  its  entering  the  peritoneal  cavity. 
If  it  is  already  gangrenous  (a  condition  that  may  be  known  by  its 
ash-grey  colour,  loss  of  elasticity  and  not  bleeding  when  pricked), 
there  can  be  no  question,  on  the  other  hand,  that  it  ought  not  to  be 
returned,  but  must  be  dealt  with  in  one  of  the  ways  to  be  presently 
described.    Again,  if  it  is  adherent  to  the  sac  the  adhesions  if  soft 
and  recent  are  gentiy  broken  down  with  the  finger  and  the  intestine 
returned  unless  such  is  contra-indicated  from  other  causes  ;  or  if  the 
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adhesions  are  old  and  fibrous  they  may  be  cut  through,  and  the 
intestine  also  returned ;  if  they  are  thick  and  fleshy,  the  adherent 
portions  of  the  sac  under  these  circumstances  should  be  separated 
from  the  surrounding  tissues  and  returned  with  the  intestine.  When 
the  gut  is  doubtfully  gangrenous,  it  may  be  dealt  with  :  (!)  as  if 
gangrenous;  (2)  by  invagi:nating  the  doubtful  area  towards  the 
lumen  of  the  bowel  and  fixing  it  by  a  row  of  seromuscular  sutures 
running  in  a  line  transverse  to  the  long  axis  of  the  gut ;  (3)  by 
covering  the  doubtful  area  with  an  omental  graft  (Fig.  216,  p.  556); 
(4)  by  returning  the  aff"ected  gut  just  within  the  internal'ring  and 
fixing  it  there  by  one  or  two  sutures.  Then  a  large  tube  is  laid 
so  that  its  end  reaches  up  to  the  doubtful  intestine  and  over  this 
the  wound  is  only  partly  sutured.  Should  the  bowel  perforate  its 
contents  can  escape  by  the  tube.  Better  still  when  the  sac  is 
septic,  the  whole  wound  is  filled  with  iodoform  gauze  changed  daily, 
and  oftener  if  the  bowel  gives  way.  Should  the  gut,  on  the  other 
hand,  hold,  the  ring  and  skin  are  closed  later  by  secondary  sutures. 
When  the  gut  is  clearly  gangrenous  several  courses  are  open  :  

1.  An  artificial  anus  may  be  made  (a)  by  merely  cutting  into  and 
leaving  the  gangrenous  gut  in  the  sac  ;  or  {b)  by  cutting  away  the 
gangrenous  part ;  or  (c)  by  cutting  it  away  and  stitching  the  open 
ends  of  the  intestines  to  the  wound.  A  secondary  operation  will 
subsequently  be  required  to  close  the  artificial  anus  (p.  937).  This 
is  only  to  be  practised  when  the  patient  is  exhausted  and  the  affected 
bowel  certainly  large  intestine.  It  is  a  hopeless  measure  when 
a  portion  of  the  small  intestines  is  involved.  The  patient  rapidly 
wastes  and  dies  in  a  week  or  so. 

2.  The  gangrenous  part  is  cut  away ;  and  the  intestine  above 
and  below  united  and  returned  into  the  abdomen.  When  the 
mesentery  is  sufficiently  long  to  allow  of  the  intestine  being  drawn 
down,  the  removal  is  done  in  the  wound.  W^hen  the  intestine  cannot 
be  drawn  down,  as  in  some  cases  of  femoral  hernia,  then  the  incision 
must  be  prolonged  upwards  and  the  abdominal  contents  protected 
by  sponges.  Sufficient  intestine  should  be  cut  away  to  ensure  sound 
tissues  being  brought  into  contact ;  this  must  include  all  bowel 
which  has  been  paralysed  by  the  distension  above  the  stricture,  for 
one,  two  or  more  feet  (Barker).  Before  proceeding  to  unite,  empty 
the  distended  portion  above  as  much  as  possible ;  restore  the  con-  • 
tinuity  of  the  gut  by  one  of  the  methods  described  at  pp.  554,  et  seq., 
and  replace  the  united  intestine  in  the  abdominal  cavity. 

Treatment  of  omentum.— When  small  in  amount,  recently  pro- 
truded, and  only  slightly  congested,  the  omentum  should  be 
returned.  When  large  in  amount,  thickened,  inflamed,  or  gan- 
grenous, it  must  be  ligatured,  cut  off,  and  the  stump  returned 
into  the  abdomen.  Thick  (No.  5)  silk  is  required  for  ligaturing 
the  omentum  ;  a  thin  ligature  may  cut  through  the  friable  omentum 
like  a  knife.     The  ligature,  to  prevent  slipping,  should  be  tied 
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if  necessary  being  g?f  ^  f^^^^^  the  omentum  forms  a  large 
healthy  ^^^^ll^^^^l^X^^^^  determine  the  absence  of 

mass  It  should  ^^  l^'^'^'lg  the  omental  vessels  separately  is 

intestine  m  Its  midst  hemorrhage  occur  into  the 

unsafe,  as  some  -^[^^^^^^^^^^^^^^ 

peritoneal  cavity,     i  he  st^^^P         inclusion  or  slipped  from  out  of 

'^lf:rL  free  endTn  the  abdomen,  which  if  incautiously  cut  off 
Itself  with  Its  tree  ena  ^^^ed,   might   undergo  gangrene, 

from   the  colon    yet   not   ^^""fj^"'   ^^^^    ^o us  complication. 

srtorsj££S^^ 

:h'S:ti;t.  Tkd=  t  tltac  l^may  be  removed  with  the 

Treatment  of  the  sao.-The  general  practice,  unless  contra-indicated 
is  Ive  the  sac  and  complete  the  operation  for  the  cure  of 
herniary,  infra.  The  sac  should  not  be  ^gatured 
1  If  there  is  septic  infiltration  round  the  sac:  then  fill  it  with 
gauze,  ter  cut  away  sloughs,  and  when  .^^^l^^^^^^^l^^^. 
Lions  suture.  2.  When  the  intestine  is  m  that  doubtful  condition 
that"  Tas  only  been  placed  just  within  the  ring,  v^de,  supra. 
3.  When  peritonitis  is  P-^e^^  «ee  pp.  ^f^^  ^ 

After-treatment,  see  pp.  196,  54b.— it  tnere  is  <^ n  5  to 
an  enema  of  soap  and  water  with  turpentine  S^^-  fo  si-  (1^ 
30  ccm  )  may  be  given  at  any  time,  or  the  rectal  tube  passed 
to  p^S:;;  o"  L  estape  of  flatus,  and  a  change  of  po~^^^ 
allowed  If  the  distension  is  great  a  purge  of  calomel  or  sulphate 
of  magnesia  may  be  given  with  advantage,  even  if  the  i«te«ti««^^ 
found  at  the  operation  to  be  in  a  doubtful  condition  or  has  to  be 
resected,  the  re- establishment  of  normal  peristalsis  is  the  best  means 
of  warding  off  intestinal  paralysis  and  peritonitis. 

Ccmtinlxnce  of  the  symptoms  of  strangulation  after  the  reduction 
hy  taxis.-k^  a  rule  the  symptoms  of  strangulation  cease  immedi- 
ately after  the  successful  application  of  the  taxis.  Should  they 
persist  they  may  depend  on-1.  The  effect  of  the  anaesthetic. 
2  Paralysis  of  the  muscular  coat  of  the  intestine.  ^.  itie 
presence  of  another  hernia,  or  other  cause  of  intestinal  obstruc- 
tion. 4.  The  displacement  of  the  hernia  into  the  loose  .tissue 
outside  the  peritoneum,  "properitoneal  hernia,"  or  rediiction  en  masse. 
5.  Detachment  of  the  neck  of  the  sac,  the  intestine  remaining  strangu- 
lated. 6.  Rupture  of  the  sac,  and  reduction  of  the  intestine  through 
the  rent,  the  strangulation  continuing  at  the  neck.  7.  Passage  of  the 
intestine  into  a  pouch  or  second  sac  instead  of  into  the  abdominal 
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cavity,  "bilocular  hernia,"  hertda  en  bissac.  8.  Incomplete  reduction 
of  the  intestine.  9.  The  gut  becoming  gangrenous  and  giving  way. 
10.  Enteritis  or  peritonitis.  11.  Internal  strangulation  of  the  intes- 
tine by  adhesion  probably  near  the  neck  of  the  sac,  which  may 
happen  when  the  bowel  has  been  often  reduced  by  the  patient. 
12.  A  combination  of  volvulus  with  hernia,  the  volvulus  having 
formed  in  the  sac  and  being  reduced  untwisted,  or  the  volvulus 
develops  in  the  abdomen  from  the  dragging  of  the  hernia,  or  after 
reduction  owing  to  the  paralysis  of  the  bowel. 

If  the  vomiting  is  due  to  the  ansesthetic  it  will  probably  pass  ofip 
in  a  few  hours.  This  vomiting,  moreover,  is  usually  attended  with 
much  retching,  and  is  not  of  that  gushing  nature  characteristic 
of  strangulation  of  the  bowel.  If  due  to  paralysis  of  the  muscular 
coat  of  the  intestine,  the  symptoms  also,  as  a  rule,  gradually  cease. 


Fig.  432.— Hernia.  Incomplete  reduction,  after  Moynihan.  a.  Bowel,  h.  Sac. 
c.  Panetes.  1.  Reduction  en  masse.  The  sac,  still  retaining  the  strangulated 
hernia,  has  been  forced  backwards  between  the  fascia  transversalis  and  the  peri- 
toneum. 2.  The  sac  has  been  ruptured  and  the  coil  of  gut,  still  strangulated, 
-  .  forced  into  the  subperitoneal  tissue.  3.  The  hernia  has  been  reduced  from  the 
outer  into  the  inner  sac  of  a  bilocular  hernia  where  it  still  remains  strangulated. 

Should  they  not  do  so,  however,  a  careful  search  should  be  made, 
if  this  has  not  already  been  done,  for  another  external  hernia,  or 
the  continuance  of  the  symptoms  may  be  due  to  the  hernia 
not  having  been  properly  reduced,  to  peritonitis,  to  the  persistence 
of  the  paralysis  of  the  muscular  coat  of  the  gut,  or  to  internal 
strangulation.  If,  after  taxis,  the  hernia  is  reported  not  to  have 
slipped  back  with  the  usual  gurgle,  or  there  is  some  fulness  felt 
about  the  hernial  ring,  the  ring  must  be  cut  down  upon. 
It  may  then  (Fig.  432,  1)  be  found  (a)  that  the  hernia  has  been  reduced 
en  masse,  i.e.,  that  the  hernia,  along  with  the  sac,  has  been  forced 
between  the  fascia  transversalis  and  the  peritoneum,  a  condition 
which  is  most  frequently  met  with  when  the  hernia  is  inguinal,  and 
which  has  often  been  produced  by  the  patient  himself  before  being 
seen  by  the  surgeon;  (6)  that  the  neck  of  the  sac  has  become 
detached  from  the  rest  and  forms  a  fibrous  ring,  the  intestine  in  the 
abdominal  cavity  remaining  strangulated  by  it ;  (c)  that  the  posterior 
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part  of  the  sac  has  been  rent  and  the  hernia  still  ^^-n^^ulaf  at  the 
P    ,    /  .ri  Into  the  sub-serous  connective  tissue  (Fig.  4:61,      ,  or 

h.to  the  sac  and  if  it  can  be  passed  through  the  nec^  into  the 
IdoiSnal  cavity  the  continuance  of  the  symptoms  will  probably 
abdominal  ^^^''H  muscular  coat  consequent  on  mjury 

down  bv  The   finger  and  inspected.     If   the  finger  cannot  be 
paied  fnto    he  abdominal  cavity  the  trouble  will  most  likely 
dep  'nd  upon  (1)  a  reduction  en  masse  ;  (2)  detachment  of  the  neck 
(sTa  rent'of  thi  sac  ;  or  (4)  incomplete  reduction   Jiy  ^  th 
neck  of  the  sac  with  the  finger.    If  this  cannot  be   elt  then  the 
Tck  of  the  sac  has  been  detached  and  pushed  ^-k-^^^^^^^^ 
the  condition  is  one  of  reduction  en  masse.    If  the  neck  can  De 
elt,  but  there  is  no  passage  into  the  abdomen  then  the  contents 
of  the  sac  have  probably  been  forced  through  a  rent  m  the 
1  into  the  surrounding  tissues.    The  sac  should  then  be  exposed 
up  to  its  neck,  the  constriction  divided  from  without  inwards  as 
described  on  p.   93L  the   condition   causing  the  strangulation 
accurately  ascertained,  the  intestme  released  and  returned  into  the 

peritoneal  cavity.  .  ,  , 

Peritonitis  following  the  reduction  of  a  herma  may  be  known 
by  the  signs  already  given  at  p.  545,  and  should  be  treated  as 
there  indicated.  Persistent  paralysis  of  the  muscular  coat  may 
be  suspected  when,  along  with  the  continuance  of  the  symptoms 
of  strangulation  of  the  bowel,  the  signs  of  the  other  conditions  that 
may  give  rise  to  such  symptoms  are  absent. 

A  continuntimi  of  the  symptoms  of  strangulation  after  herniotomy, 
provided  that  the  operation  has  been  efficiently  performed,  indicates 
the  necessity  of  an  immediate  abdominal  exploration. 

4.  Obstructed  or  incarcerated  hernia.— These  terms  are 
generally  applied  synonymously  to  an  irreducible  hernia  in  which 
the  protruded  intestine  has  become  obstructed  by  a  collection  of 
undigested  food,  or  foreign  bodies,  as  fruit-stones.  This  condition 
is  most  frequently  met  with  in  old  people,  men  with  large  scrotal 
hernise,  women  with  umbilical  hernia),  and  if  neglected,  is  apt  to 
become  strangulated.  Symptoms. — As  in  strangulation,  there  may 
be  constipation,  colicky  pains,  navisea,  and  perhaps  vomiting ;  but 
the  local  signs  of  strangulation  are  less  marked.  Thus,  there  may 
be  little  or  no  local  pain  and  no  tension  in  the  sac,  though,  at 
times,  it  may  become  larger  than  before  the  incarceration  occurred. 
The  impulse  on  cough  may  still  be  present,  and  hard  fa3cal  masses 
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may,  perhaps,  be  felt.  The  symptoms,  however,  may  gradually 
merge  mto  those  of  strangulation,  and  it  is  often  difficult  to  dis- 
tinguish mere  obstruction  from  strangulation,  especially  when  the 
former  is  associated  with  some  inflammation  of  the  sac.  Treatment  — 
Reduction,  a  purgative  enema,  rest  in  the  recumbent  position 
and  restriction  of  diet  should  be  prescribed.  When  in  doubt  the 
case  should  be  treated  like  one  of  strangulated  hernia. 

5.  Inflamed  hernia.— In  this  condition  the  sac  and,  in  some 
degree,  its  contents  are  inflamed.  Inflammation  is  most  common 
m  small  irreducible  epiploceles,  and  is  generally  the  result  of 
injury,  the  pressure  of  a  badly-fitting  truss,  or  of  violent  exer- 
cise. If  neglected  the  hernia  is  apt  to  pass  into  a  condition  of 
strangulation. 

The  local  symptoms  resemble  those  of  a  strangulated  hernia  but 
the  impulse  on  cough  is  not  absent,  though  it  may  be  less  marked 
than  in  a  hernia  in  its  ordinary  state,  and  there  is  not  so  much 
tension  in  the  sac  as  when  strangulation  exists.  The  parts  are  hot 
tender,  and  (Edematous,  and  there  may  be  feverish  symptoms' 
vomiting,  and  constipation.  The  vomit  consists,  however,  only  of 
the  contents  of  the  stomach,  and  is  not  fsecal ;  the  constipation  is 
seldom  complete  ;  and  flatus  usually  passes. 

Treatment.— kn  ice  bag  should  be  applied  over  the  hernia,  and  the 
patient  placed  in  the  recumbent  position,  with  the  parts  as  much  as 
possible  relaxed.  The  diet  should  be  restricted  to  small  quantities 
of  milk  and  beef-tea,  and  opium  administered  in  small  doses. 

_  Without  waiting  for  inflammation  to  subside  an  enema  may  be 
given  if  the  bowels  do  not  act  spontaneously.  Whenever  the  inflam- 
mation threatens  to  run  on  to  strangulation,  herniotomy  must  be 
performed;  suppuration,  also,  which  is  a  rare  event,  should  be 
anticipated  by  a  free  incision. 

Fmcal  fistula  and  artificial  arMs  or  coloprocty  {if  in  the  colon) 
after  operation  for  strangulated   hernia.— Fsical    fistula  is  due 
to  ulceration  at  the  seat  of  stricture,  and  subsequent  perforation 
of  the  bowel;  artificial  anus,  to  the  gangrene  of  a  considerable 
portion  of  the  strangulated  bowel.    In  both,  adhesions  form  between 
the  serous  coat  of  the  intestine  and  the  parietal  peritoneum,  and  in 
this  way  prevent  the  extravasation  of  faeces  into  the  general  peritoneal 
cavity ;   but  in  the  ftecal  fistula  the  perforation  of  the  bowel  being 
small,  most  of  the  fsecal  contents  are  passed  per  anum  ;  whereas,  in 
artificial  anus,  the  whole  escape  externally,  and  the  intestine  below 
shrinks  and  becomes  more  or  less  atrophied.    In  fajcal  fistula  only  a 
fistulous  aperture,  discharging  fajces,  is  present ;  in  artificial  anus 
the  openings  of  the  upper  and  lower  portions  of  the  intestine  can 
generally  be  seen.    The  upper  opening  may  be  known  by  its  larger 
size,  redder  colour,  and  by  fteces  issuing  from  it,  whilst  at  times  its 
mucous  membrane  may  be  prolapsed. 

Treatment — A  fa3cal  fistula  will,  as  a  rule,  close  spontaneously, 
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and  beyond  keeping  the  parts  elean,  nothing  is  "ftl' 

'^Thtcl'o?  iSL  .?hioh  lie  in  the  .ng~^^^^ 

nrent  "hr/nr  rtie^oif  s;^^^ 

f;„is:ot%f°;horfpa^^^^^^^^^^ 

two  blades,  one  oi ^  tightened  and  the  intervemng 

:"J't:'^lT  '^^^^^  d-tVoyed     The  hlades 

S  uld  no  be  passed  far  into  the  bowel  for  fear  of  -dudrng  a 
knulle  of  intes  might  happen  to  1^--/--"^^,^°  °  '^^^ 

angle  of  the  spur  between  them.    The  surgeon,  however  should  not 
Zt  too  grea?  haste  to  employ  the  enterotome,  as  m  the  course  of 
time  in  consequence  of  the  dragging  of  the  mesentery,  the  spur- 
^p  ocess  may  become  gradually  retracted,  and  the  two  portion 
of  intestine,  instead  of  lying  parallel,  may  be  drawn  to  les 
of  an  angle  with  each  other.    In  this  way  the  lumen  of  the  tube 
may  become  gradually  restored,  and  the  f^ces  again  pass  down  the 
Swer  tube.    This  restoration  of  continuity  may  be  encouraged  by 
orecting  the  upper  and  lower  tubes  by  -^-t  piece  of  large 
rubber  tubing,  held  in  position  by  some  silver  wire     A  plastic 
operation  will  then  only  be  required  to  close  the  external  opening  if 
indeed  this  does  not  heal  spontaneously,  as  in  feecal  fistula  ibus 
without  opening   the  peritoneum,   an   incision  should   be  made 
around  the  opening,  the  adherent  intestme  separated  f^om  the 
parietes,  the  mucous  membrane  turned  inwards,  the  raw  intestinal 
walls  united  by  sutures,  and  the  refreshed  surfaces  of  the  parietes 
brought  into  contact  by  deep  sutures.    In  some  cases,  as  when  there 
is  much  inflammation  or  eczema  of  the  skin  around  the  mouth  of  the 
fistula,  it  may  be  better  to  open  the  abdomen  at  some  little  distance 
from  the  fistula  where  the  skin  is  healthy  and  establish  a  latera 
anastomosis  between  the  upper  and  lower  bowel.     The  external 
opening  will  then  close  spontaneously  or  may  be  closed  later  by  a 
plastic  operation. 


Special  Hemioe. 

The  three  most  common  forms  of  hernia  are  : — the  inguinal,  the 
femoral,  and  the  umbilical.  Of  the  rarer  forms  may  be  mentioned 
the  obturator,  the  ventral,  the  epigastric,  the  diaphragmatic,  the 
lumbar,  the  ischiatic,  the  perineal,  the  vaginal,  and  the  rectal. 

Inguinal  hernia  is  one  which  escapes  into  or  through  the  inguinal 
canal.  Of  this  form  there  are  three  chief  varieties,  the  oblique  or 
external,  the  direct  or  internal,  and  the  interstitial  in  which  there  is 
a  second  sac  extending  between  the  abdominal  parietes. 
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The  oblique  or  external  variety  is  so  called  because  it 
descends  obliquely  through  the  inguinal  canal,  and  leaves  the 
abdomen  external  to  the  deep  epigastric  artery.  The  hernia  enters 
the  canal  by  the  internal  abdominal  ring,  and  may  remain  in  the 
canal,  when  it  is  spoken  of  as  incomplete,  or,  from  its  resemblance 
to  a  bubo,  as  a  bubonocele ;  or  it  may  pass  through  the  canal  and 
out  of  the  external  abdominal  ring,  when  it  is  said  to  be  complete, 
and  is  then  termed  a  scrotal  or  labial  rupture,  according  as  it 
descends  into  the  scrotum  (Fig.  439)  or  labium  (Fig.  433).  The 
coverings  of  an  oblique  inguinal  hernia  differ  according  as  it  is  com- 
plete or  incomplete',  or  occurs  in  the  male  or  in  the  female.  When 


Fia.  433. — Labial  liemia.    Inguinal  hernia  in  a  woman  descending  into  the  labium. 
(A  photograph  kindly  lent  by  Mr.  Gr.  P.  Newbolt.) 

complete  and  in  the  male  they  are,  from  without  inwards — 1,  skin; 
2,  superficial  and  deep  fascia ;  3,  intercolumnar  fascia ;  4,  cremas- 
teric fascia,  muscular  fibres  connected  with  the  internal  oblique; 
5,  infundibuliform  process  of  the  fascia  transversalis ;  6,  subperi- 
toneal fat ;  and  7,  peritoneum,  which  constitutes  the  sac.  In  the 
female  the  cremasteric  fascia  is  wanting,  otherwise  the  coverings  are 
the  same.  In  the  incomplete  the  only  difference  in  the  coverings  is 
that  in  place  of  the  intercolumnar  fascia  there  is  the  aponeurosis  of 
the  external  oblique,  and  in  place  of  the  cremasteric  fascia  the  lower- 
most fibres  of  the  internal  oblique  and  transversalis  ;  they  are  the  same 
m  the  male  and  female.  The  coverings  of  a  complete  scrotal  hernia 
are  difficult  to  distinguish,  except  towards  the  neck  of  the  sac,  where 
they  correspond  to  the  coverings  of  an  incomplete  bubonocele,  and  it 
is  at  this  part  that  the  sac  should  be  always  exposed.  stricture 
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.vhen  the  hernia  is  strangulated  is  usually  in  the  neck  of  the  sac 
and  this  may  be  situated  at  the  external  abdommal  nng,  the 
h"ternal  abdominal  ring,  or  anywhere  in  the  ingumal  canal  between  the 

'"'l^Ses  ofoUique  ing^dnal  hernia.-T\.e.e  will  perhaps  be  better 
understood  by  reference  to  the  accompaiiymg  diagrams.  The 
following  are  those  most  commonly  described  :—         ,    .  „.  , 

1  The  common  or  acq^dred  form  {the  ingmno- scrotal  of  BM). 
_The  sac  here  consists  simply  of  a  protrusion  of  peritoneum 
through  the  inguinal  canal,  and  the  hernia  when  complete  may 
descend  into  the'scrotum  or  labium.  The  testicle  can  be  felt  either 
below  or  below  and  behind  the  hernia  (Fig.  434). 

A  hernia  in  a  young  child  may  be  congemtal  as  regards  time 
having  been  noticed  shortly  after  birth,  yet  is  more  often  of  the 
common  so-called  acquired  type,  the  sac  being  m  front  o   the  vas 
deferens  and  above,  not  continuous  with  the  tunica  vaginalis  te  t  s. 
Mr.  Hamilton  Russell  holds  that  the  sac  in  such  cases  is  not  formed  by 


Fiu.  4.34.-Ordmary  acquired  ingai-        Fig.  435.-Congemtal  inguinal  hernia, 
nal  hernia.    (Bryant's  Surgery.)  (Bryant  s  burgery.) 

a  special  process  of  peritoneum  but  is  the  persisting  upper  end  of  ■ 
the  funicular  process,  which  has  become  shut  off  from  the  tunica 

vaginalis  testis  (Fig.  426).  „  i  • 

2.  The  conger^ital  (Figs.  435,  436).-In  this  form  the  hernia 
descends  into  the  funicular  process  of  the  peritoneum,  which  has 
remained  open,  and  comes  into  contact  with  the  testicle,  the  funicular 
process  and  tunica  vaginalis  of  course  forming  the  sac.  The  testis 
is  more  or  less  surrounded  by  the  hernia,  instead  of  being  felt 
distinctly  behind  and  below  it,  as  in  the  former  variety.  The 
cord  also  at  a  short  distance  below  the  internal  ring  is  enclosed  in  a 
fold  of  peritoneum,  and  bulges  into  the  posterior  wall  of  the  sac. 
Such  a  hernia  may  appear  for  the  first  time  after  puberty. 

3.  The  hernia  into  the  funicular  j^rocess  (Fig.  431)  resembles  the 
congenital  in  that  the  hernia  descends  into  the  funicular  process  of  the 
tunica  vaginalis,  but  differs  in  that  it  does  not  reach  the  testicle,  bemg 
cut  ofT  from  it  by  a  septum  at  the  epididymis.  Should  an  operation 
be  required  in  this  form,  the  testicle  is  not  seen  as  in  tlic  congenital. 
This  is  the  form  met  with  in  the  female,  generally  in  girls,  or  yovmg 
women.    The  hernia  descends  into  the  patent  canal  of  Nuck,  which 
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forms  the  sac.  The  fundus  of  the  sac  is  connected  with  the  labium 
by  a  fibrous  band  representing  the  gubernaculum  testis. 

4.  The  encysted  congenital  (Fig.  437).— In  this  form  the  funicular 
process  of  the  tunica  vaginalis  is  cut  off  from  the  peritoneal  cavity 
by  a  septum  at  the  internal  ring.  The  septum  yields  to  the  pressure 
of  the  hernia,  and  becomes  invaginated  before  it  into  the  unobliterated 
funicular  process,  which  is  nearly  always  distended  with  fluid 
{xnfantUe  hydrocele)  and  consequently  may  obscure  the  evidence  of 
a  hernia.  Should  an  operation  be  necessary,  the  anterior  layer  of 
the  funicular  process,  and  the  elongated  septum  forming  the 
spurious  sac,  will  have  to  be  cut  through.  Here,  as  in  the  funi- 
cular variety,  the  hernia  is  not 
in  contact  with  the  testicle. 

5.  The  infantile  hernia  is  one 
in  which  the  intestine,  enclosed 
in  its  sac,  descends  behind  the 
funicular  process  of  the  tunica 
vaginalis,  which  has  remained 
unobliterated  and  distended  with 
fluid  {infantile   hydrocele),  but 

f 

congenital  inguinal  hernia.  Fio.   437.  —  Encysted  eou- 

The  roll  of  paper  is  that  originally  placed  genital  hernia.  (Bryant's 

in  the  specirueii  by  Percivall  Pott.    (St.  Surgery.) 
Bartholomew's  Hospital  Museum.) 

IS  cut  off'  by  a  septum  at  the  internal  abdominal  ring  from  the 
general  peritoneal  cavity.  Should  an  operation  become  necessary, 
three  layers  of  peritoneum  have  to  be  cut  through,  viz.,  the 
anterior  layer  of  the  unobliterated  funicular  process  of  the  tunica 
vaginalis  ;  the  posterior  layer  of  the  same  ;  and  finally  the  true 
sac.  The  last  two,  however,  are  generally  intimately  blended,  so 
that  there  are  apparently  only  two  layers  to  cut  through.  These 
layers  are  separated  by  the  hydrocele  fluid  which  escapes  when  the 
anterior  layer  is  divided,  and  may  lead  the  surgeon  into  the  mistake 
that  the  true  sac  has  been  opened. 

The  direct  or  internal  inguinal  hernia  is  so  called  because 
it  escapes  directly  through  the  external  abdominal  ring  without 
traversing  the  internal  ring  and  the  whole  length  of  the  canal,  and 
IS  situated  internal  to  the  deep  epigastric  artery.    Before  escaping 
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at  the  external  abdominal  ring  it  either  passes  through  or  ^nd^i 
coniolned  tendon  of  the  internal  oblique  and  transversalis,  which 

.  ^  flri^mediatelv  behind  the  external  abdominal  ring  ;  or  it 
p^^'e  StS^i^e  in  front  of  it  The  co..^.s  from  with-it 
?  ^  nvo.  1  skin-  2  superfical  and  deep  fascia;  3,  intcr- 
"Tn'lli  fascia'  4  t  ansv'ersalis  fascia;  5,  subperitoneal  fat  and 
f":Xnr  forming  the  s.c.    When  the  conjoined  tendcni  is 

:;oUd  in  front  ^^^.^  ^^ZZ 

I-ill  thus  be  seen  that  the 
coverings  of  the  direct  hernia  differ  from  those  of  the  obhque,  m  the 
absenc^in  the  former  of  the  cremasteric  fascia,  and  m  the  substitu- 
tion of  the  transversalis  for  the  infundibuliform  process  of  that 
fascia.     The    spermatic    cord  with  its 
coverings  from  the  cremasteric  and  in- 
fundibuliform fascia  lies  to  the  outer  side. 
From  what  has  been  said  above,  it  will 
be  seen   that   the  epigastric  artery  is 
situated  on  the  inner  side  of  the  neck 
of  the  sac  in  the  oblique;  on  the  outer 
side  in  the  direct.    The  stricture  when 
the  hernia  is  strangulated  is  generally  m 
the  neck  of  the  sac,  and  this  may  be 
situated  at  the  external  abdominal  ring 
or  at  the  aperture  in  the  conjoined  tendon 
through  which  the,  hernia  has  passed. 

Two  varieties  of  direct  inguinal  hernia 
are  described  according  as  the  protrusion 
takes  place  internal  or  external  to  the  obliterated  hypogastric  artery 
but  are  not  of  sufficient  importance  to  be  described  here  The  bladder 
may  be  dragged  outwards  into  the  hernia,  either  into  the  sac  or  with 

the  sac  wall.  ,    „      .  -^^  „„i 

A  direct  hernia  may  also  extend  inwards  forming  a  properitoneal, 

prevesical  pouch.  .  n-  • 

Signs  and  diagnosis  of  inguinal  hernia.— There  is  a  swelling  in 
the  inguinal  region  having  the  general  characters  of  hernia  already 
given     When  incomplete  the  swelling  will  be  in  the  grom,  and  has 
to  be  chiefly  distinguished  from  enlarged  inguinal  glands,  a  femoral 
hernia,  encysted  hydrocele  of  the  cord,  non-descended  testicle, 
abscess  in  the  inguinal  canal,  and,  in  rare  instances,  from  fatty  and 
other  tumours  of  the  cord.    When  it  is  complete,  i.e.,  has  passed 
into  the  scrotum,  the  diagnosis  has  to  be  made  from  hydrocele  of 
the  tunica  vaginalis,  htcmatocele,  solid  tumours  of  the  testicle,  and 
varicocele.    1.  In  enlarged  glands  the  canal  is  free,  the  glands  are 
felt  in  front  of  it,  and  some  cause  is  present  to  account  for  their 
enlargement.    2.   In  femoral-  hernia  the  swelling  is  external  to 
the  spine  of  the  pubes,  the  neck  of  the  hernia  is  below  Poupart's 


Fig.  438.— Infantile  hernia. 
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ligament,  the  inguinal  canal  is  free,  but  the  hernia  can  be  felt 
through  its  front  wall,  and  to  return  it  pressure  must  be  made  in 
a  direction  downwards,  backwards,  and  then  upwards.  In  inguinal 
hernia,  on  the  contrary,  the  swelling  is  internal  to,  or  covers  the 
spme  of  the  pubes;  the  neck  is  above  Poupart's  ligament'  the 
ingumal  canal  is  occupied  by  it,  and  to"  return  it  pressure  must  be 
made  upwards  and  outwards.  3.  In  encysted  hydrocele  of  the  cord 
the  swelling  is  translucent,  tense,  oval,  and  well-defined,  and  it 
cannot  be  returned  into  the  abdomen.  There  is  no  expansile 
mipulse  on  cough.  4.  In  retained  testicle  that  organ  is  absent  from 
the  scrotum  ;  there  is  no  impulse  on  cough  ;  testicular  sensation 
can  be  obtained  by  pressure  on  the  swelling ;  and  the  swelling 
cannot  be  returned  into  the  abdomen.    If  the  testicle  is  inflamed  or 


Fis.  439. — Scrotal  hernia     (From  a  photograph  kindly  lent  by 
Mr.  G.  P.  Newbolt.) 

the  cord  is  twisted  (see  Torsion  of  the  Spermatic  Cord),  vomiting 
may  be  present,  but  it  has  not  the  gushing  character  of  the  vomit- 
ing of  hernia,  and  constipation,  if  also  present,  is  not  complete. 
There  may,  however,  be  a  strangulated  hernia  in  addition  to  an 
inflamed  testicle.  The  diagnosis  in  such  a  case  is  very  difficult. 
If  in  doubt  an  exploratory  incision  should  be  made  over  the  tumour. 
5.  In  hydrocele  of  the  ttinica  vaginalis  the  tumour  is  translucent, 
tense,,  and  semi-fluctuating ;  there  is  absence  of  impulse  on 
coughing,  freedom  of  the  cord,  and  a  history  of  it  having  begun  at 
the  bottom  of  the  scrotum.  In  infants,  however,  a  hernia  may  be 
translucent,  and  in  a  hydrocele  of  the  congenital  variety  the  fluid 
can  be  pressed  back  into  the  abdomen,  but  it  does  not  retm-n  with 
the  gurgle  or  slip  characteristic  of  a  hernia.  6.  In  varicocele,  the 
dilated  veins  can  be  felt  in  the  scrotum,  and  the  impulse  on  cough 
has  a  thrill-like  character.    A  varicocele,  like  a  hernia,  is  reduced 
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on  the  Datient  lying  down,  but  if  the  finger  is  placed  firmly  over 
L%'r  Cvis'on  the' patient  rising,  refill,  notwithstanding  the 
r,ress  ue  of  the  finger,  whereas  a  hernia  would  remam  reduced. 
C  Slvt  hernia^ca^not  be  distinguished  from  the^^r.cj,  when 
the  r  -et  dragged  opposite  one  another,  except  by  the  pulsations 
of  the  deep  epiiic  ai4ry  just  within  the  ring,  the  artery  bemg 
intet  al  to'the  oblique  and 'external  to  the  direct.  The  mdirect  is 
more  common  in  the  young,  the  direct  m  the  old. 

Bilocular  hernia  is  a  hernia  in  which  the  sac  is  divided  into  two 
loculi  communicating  by  a  single  orifice  with  the  abdommal  cavity 
(Fi<^  3  P  934).    Mr.  Moynihan  divides  the  varieties  into— 

(1)  Froperitoneal  or  intraparietal,  where  the  upper  and  inner 
loculus  lies  between  the  peritoneum  and  muscular  wall,  extending 
upwards  towards  the  anterior  superior  iliac  spine,  downwards  and 
backwards  towards  the  iliac  fossa, 
or  downwards  and  inwards  in  front 
of  the  bladder.     The  outer  and 
lower  loculus  may  extend  down- 
wards into  the  scrotum  or  not 
further  than  the  inguinal  canal. 
It  is  generally  congenital  in  origin, 
arising  from  one  of  the  peritoneal 
fossEe  on  the  inner  aspect  of  the 
abdominal  wall,  but  may  be  ac- 
quired,  either   by  reduction  e?^ 
masse,  or  by  wearing  a  truss. 

'(2)  Interstitial  or  interparietal. 
— In  this  variety  the  hernia  is 
generally  connected  with  an  un- 
descended testis  which  blocks  the 
way,  one  loculus  being  formed  by 

the  tunica  vaginalis  testis,  and  the  other  extending  upwards  between 
the  external  and  internal  oblique.  But  it  may  occur  in  women,  or 
in  men  with  a  normally  descended  testis.  Generally  the  external 
abdominal  ring  is  closed,  and  behind  and  above  it  a  rounded  or  oval, 
somewhat  flattened  swelling  extends  upwards  and  outwards  towards 
the  anterior  iliac  spine.  If  the  hernia  can  be  reduced,  the  testis, 
small  and  soft,  is  then  felt  in  the  inguinal  canal,  and  an  attempt 
to  apply  a  truss  causes  pain.  Indeed,  the  testis  may  undergo  inflam- 
mation and  strangulation  although  the  hernia  can  be  reduced. 

In  bilocular  hernia  strangulation  may  occur  at  the  opening  into 
the  peritoneal  cavity  and  at  the  orifice  of  the  lower  and  outer  sac. 
Taxis  is  likely  to  result  in  incomplete  reduction  or  reduction 
en  masse.  In  operating  it  is  absolutely  necessary  to  reach  the 
neck  of  the  sac  where  it  joins  the  peritoneal  cavity  and  to  remove 
the  sac  up  to  this  level.  When  combined  with  retained  testicle  a 
truss  with  a  <-shaped  pad  should  be  worn  if  practicable  above 


Fig.  440.— Oblique  inguinal  hernia  left 
side,  direct  right  side,  with  lines  of 
incision. 
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the  testicle.  If  the  truss  causes  the  testicle  to  become  frequently 
inflamed,  the  testicle  had  better  be  removed  (see  Imperfectly  descended 
testis). 

Retroperitoneal  hernia. — The  caecum  or  sigmoid  flexure  may 
slide  up  and  down  behind  the  peritoneum,  "Sliding  hernia" 
"  Hernie  par  glissement."  The  gut  may  apparently  be  pushed 
back  with  ease,  but  forthwith  returns  underneath  the  truss.  On 
exposing  the  hernia,  no  sac  or  only  a  partial  sac  may  be  met  with  ; 
hence  care  is  necessary  not  to  hastily  injure  the  gut.  The  partial 
sac  may  be  raised  as  a  flap  and  stitched  over  the  bowel  where  it  is 
uncovered  by  peritoneum,  which  is  then  completely  returned  to  the 
abdominal  cavity. 

The  operation  for  the  cure  of  inguinal  hernia  by  excision 
of  the  sac  and  clostire  of  the  ring. — This  is  an  operation  now 
very  frequently  performed,  and  its  importance  is  shown  by  the  great 
diminution  in  the  number  of  cases  of  strangulated  hernia  which 
has  followed  upon  its  use.  Numerous  modes  of  excising  the  sac 
and  suturing  the  hernial  opening  have  been  devised,  and  subse- 
quently these  have  been  much  modified  both  by  their  respective 
authors  as  well  as  by  others.  Indeed,  it  would  be  not  only 
undesirable,  but  impossible,  to  follow  an  invariable  plan,  for  it  is 
proverbial  that  no  two  cases  of  hernia  are  precisely  alike.  Before 
the  operation  special  preparation  of  the  skin  (see  p.  183)  is  very 
important,  and  the  penis  must  be  wrapped  up  in  gauze.  These 
hernia  operations,  apart  from  the  question  of  strangulation,  serve  as 
test  cases  of  aseptic  measures,  and  any  failure  to  heal  by  first 
intention  should  be  inquired  into,  and  the  entry  of  septic  organisms 
obviated. 

The  incision  is  made  oyer  the  internal  ring  (see  Fig.  440),  in 
order  to  well  expose  the  neck  of  the  sac,  and  also  in  order  to  keep 
clear  of  the  pubic  and  scrotal  skin,  which  is  difficult  to  clean.  If 
the  hernia  is  tense  and  the  patient  breathing  deeply,  a  fold  of  skin 
may  be  pinched  up  and  transfixed,  lest  the  hernia  be  driven  forwards 
against  the  edge  of  the  knife,  and  intestine  punctured.  The  super- 
ficial epigastric  and  pudic  veins  and  arteries  are  divided  between 
clamps,  but  subsequently  both  ends  must  be  tied  with  fine  silk,  or 
after  the  removal  of  the  clamp  vomiting  may  start  bleeding.  A 
collection  of  blood  between  the  layers  of  the  wound  tends  to  disturb 
healing,  and  all  the  small  vessels  require  to  be  tied,  for  the  sub- 
sequent oozing  cannot  be  checked  by  pressure. 

The  edges  of  the  wound  being  retracted,  the  fibres  of  the  external 
oblique  are  exposed  (Fig.  441)  and  then  divided  by  cutting  in  the 
line  of  the  fibres,  just  above  and  parallel  to  Poupart's  ligament,  the 
whole  length  of  the  spermatic  canal.  Tiie  retractoi-s  now  draw  apart 
the  cut  edges  of  the  aponeurosis,  so  as  to  expose  in  the  outer  part 
of  the  wound  the  internal  oblique  and  beneath  it  the  transversalis 
muscles,  which  arch  from  Poupart's  ligament  over  the  neck  of  the 
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sac  to  form  at  the  inner  side  of  the  wound  the  conjomed  tendon, 
vi  e  e  can  also  be  defined  the  outer  edge  of  the  rectus  abdomn^^ 
Now  the  retractors  are  inserted  more  deeply,  the  upper  one  retractmg 
the  inner  pillar,  viz.  the  internal  oblique  and,tran8versalis  muscles  with 


Fig  441.-Cure  of  inguinal  hernia.    1.  The  skin  incision  retracted  ;  the  dark  line 
marks  the  incision  through  the  aponeurosis  of  the  external  oblique.    2.  ibe 
divided  structures  being  retracted,  also  the  internal  oblique  and  transversal.s 
forming  the  inner  piUar,  the  funicular  portion  of  the  sac  is  incised  along  the  intei- 
runted  line     3   Through  this  opening  the  omentum  can  be  brought  out.    4.  ine 
sac,  after  being  separated,  is  tied  at  the  neck,  and  the  ends  of  tbe  ligature  earned 
thi^ugh  tlie  transversalis  and  internal  oblique  from  behind  forwards  .5,  so  as  to 
draw  upwards  and  outwards  the  stump  of  the  sac.    6.  The  ends  of  the  igature 
arc  tied  •  then  square  interrupted  sutures  are  passed  from  behind  forwards  through 
the  eilc'e  of  the  transversalis  and  internal  oblique,  then  superficial  to  the  core 
through  the  edge  of  the  external  oblique  and  Poupart's  ligament,  also  from  behind 
forwards,  so  that  when  tightened  the  inner  pillar  shall  be  drawn  oblique  y  under 
the  outer  pillar,  and  the  spermatic  canal  restored  to  its  primary  oblique  direction 
(Macewen)     7.  Or  the  cord  may  be  raised,  whilst  the  inner  pillar  is  sutured 
underneath  it  to  the  outer  pillar  (Bassini),  and  this  may  be  done  by  a  continuous 
suture.    8.  The  incision  in  the  external  oblique  is  drawn  together  again  by  a 
continuous  suture. 

cremaster  fibres,  upwards  without  tearing,  and  the  lower  one  being 
fixed  in  Poupart's  ligament,  which  forms  the  outer  pillar.  One  should 
never  cut  the  internal  oblique  and  transversalis  unless  the  abdominal 
cavity  has  to  be  widely  opened.  To  divide  or  rupture  these  muscles 
introduces  a  source  of  future  weakness. 

Now  with  anatomy  forceps  the  transversalis  fascia  is  torn  through, 
w.  60 
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and  so  the  sac  is  reached  and  defined  from  its  neck  at  the  internal 
abdominal  ring  downwards. 

The  sac  has  next  to  be  separated  from  the  cord  up  to  its  junction 
with  the  parietal  peritoneum.  If  of  the  common  or  acquired  type 
also  so  thin  as  to  be  translucent  and  clearly  empty,  it  need  not  be 
opened.  Generally  the  sac  must  be  opened,  and  its  contents  are 
then  treated  when  irreducible  as  described  under  Herniotomy  (p.  931). 
After  this  a  pad  is  kept  over  the  communication  with  the  abdomen^ 
whilst  the  sac  is  freed  from  its  connections  upwards  beyond  the 
internal  ring,  so  as  to  ensure  the  obliteration  of  the  funnel  of 
peritoneum  on  the  abdominal  aspect  of  the  ring. 

If  the  sac  is  of  some  standing  it  will  adhere  closely  to  the  cord 
and  testicle,  from  which  it  must  be  separated  with  all  care.  Any 
vessel  of  the  cord  injured  must  be  tied,  lest  blood  collect  in  the 
scrotum.    Exceptionally  in  old-standing  hernias,  especially  when 


Fig.  442. — Inversion  of  a  hernia  sac.  A.  By 
using  one  thread  (Macewen).  B.  By  using 
two  threads  (Bishop), 


Fig.  443.— Method  of  treating  the 
sac  by  Staumore  Bishop. 


the  sac  is  calcareous  or  fatty,  and  the  patient  aged,  the  lower  part 
of  the  sac  may  be  left  in  situ,  being  drained  through  a  counter- 
opening  in  the  scrotum,  for  otherwise  the  testis  might  slough. 
Only  very  rarely,  in  the  case  of  an  old  and  large  rupture  on  one 
side  only,  in  order  to  more  certainly  cure,  is  it  now  proper  to  tarke 
away  the  testis  and  the  cord  along  with  the  sac. 

Treatment  of  the  sac. — The  sac,  after  being  separated,  may  be 
invaginated  within  the  abdominal  ring  so  as  to  form  a  pad  pro- 
jecting inwards,  in  place  of  the  funnel  of  peritoneum  in  which  the 
intestine  is  liable  to  engage.  In  Maceweu's  method  (Fig.  442),  a 
suture  is  attached  to  the  fundus  of  the  sac,  and,  the  free  end  having 
been  threaded  on  a  needle  and  being  guarded  by  the  finger,  is  passed 
through  the  inner  ring  into  the  abdominal  cavity  and  then  outwards 
through  the  abdominal  wall  external  to  the  ring.  When  this  outer 
end  of  the  suture  is  drawn  upon  the  sac  is  inverted.  Bishop  varied 
the  method  (Fig.  443)  by  attaching  the  middle  of  the  suture  to  the 
fundus  of  the  sac  and  carrying  both  ends  through  the  abdominal  wall 
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,  •      .     A.  nnc\  then  tvine  the  ends  together.    The  danger 
from  withux  outwards  and  th^  ^^^^  .^^  ^^.^^^^ 

of  invagination  is  that  the  "^^^  '  ^  K^cher's  later  method 
confined  to  «-thm  sac  of  young  p^^^^^^^^^^    i     ^^^^^^^  ^^^^^^^^^ 

wall  (Fig.  444).  ,  , 

the  sac,  and  after 

Zri„^.:;i  4  S:  i'L,  «ed  4th«.  so  that  the  .t..p 


Fia.  444.— Kocher's  method  of  radical  cure  of  hernia.  (Jacobson.) 

is  fixed  to  the  back  of  the  parietes  (Fig.  441,  (4),  (5))  well  above 
the  internal  ring  (Czerny,  Barker). 

In  the  case  of  a  congenital  hernia  the  neck  of  the  sac  and  the 
funnel  of  peritoneum  can  be  separated  from  the  vas  deferens  and 
spermatic  vessels,  and  is  then  treated  as  above  described,  ihe 
main  portion  of  the  sac  may  be  slit  downwards  through  its  whole 
length,  and  the  edges  folded  back  and  sutured  together  behind  the 
cord  and  testis.  Thus  the  serous  surface  is  turned  outwards  to  face 
the  inner  aspect  of  the  scrotum,  to  which  it  becomes  adherent. 
Alternatively  a  strip  of  the  sac  is  left  connected  with  the  cord,  and 
the  rest  cut  away,  or  the  fundus  of  the  sac  may  be  drained  through 
a  counter-opening  at  the  bottom  of  the  scrotum. 

When  the  testis  has  not  descended,  it  is  gently  raised  without 
injuring  its  cord  and  fixed  in  the  bottom  of  the  scrotum,  as  described 
under  Imverfeclly  descended  Testis.    When,  however,  there  is  a  well 
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developed  testis  on  the  opposite  side,  whilst  the  undescended  one  is 
very  imperfectly  represented,  and  has  too  short  a  cord  to  allow  it  to 
be  placed  m  situ,  then  the  defective  organ  may  be  removed. 

Treatment  of  the  hernial  apertwe. — In  boys  some  are  content  to 
remove  the  sac  only,  and  do  not  put  any  sutures  in  the  pillars  of 
the  ring.    But  generally  sutures  are  employed  to  draw  the  inner 
to  the  outer  pillar,  a  modification  of  the  principle  of  suturing  the 
abdominal   wall  in   stages,  with   this  peculiarity,  that,  except  in 
the  case  of  castration  and  in  females,  a  track  must  be  left  for  the 
cord.    Sutures  may  be  inserted  by  a  continuous  or  interrupted 
method.    If  a  quilted  or  square  suture  be  used,  the  two  ends  of  the 
suture  are  passed  from  behind  forwards  through  the  transversalis 
and  internal  oblique,  and  then  through  Poupart's  ligament,  also 
frQm  behind  forwards.    Two  sutures  may  be  used,  the  outer  through 
the  muscular  portion  of  the  inner  pillar  and  the  inner  one  through 
the  conjoined  tendon,  and  if  a  large  aperture,  this  latter  may  include 
the  outer  edge  of  the  rectus.    Then,  after  flexing  the  hip  a  little,  the 
sutures  are  tied  tightly,  and  thus  the  inner  pillar  is  drawn  obliquely 
under  the  outer  pillar,  and  the  spermatic  canal  restored  to  its 
normal  oblique  course  (Macewen's  method).    After  this  the  upper 
edge  of  the  divided  aponeurosis  of  the  external  oblique,  which  should 
not  be  included  in  the  former  suture,  is  stitched  over  to  Poupart's 
•  ligament  (Fig.  441,  (6),  (8)).  The  skin  is  then  exactly  united  ;  only  in 
the  case  of  a  very  dependent  scrotum,  or  when  part  of  the  sac  has  been 
left,  or  the  tunica  vaginalis  testis  opened,  as  in  the  case  of  a  con- 
genital hernia,  should  a  counter-opening  for  drainage  be  made  in 
the  scrotum.    If  after  the  operation  the  patient  be  kept  on  his  back 
for  a  month,  he  may  then  get  about  without  a  truss,  and  after  a 
couple  of  months  will  be  fit  for  muscular  exertion.    Such  a  number 
of  different  procedures  for  the  cure  of  inguinal  hernia  have  been 
described  as  to  be  almost  bewildering,  but  the  method  detailed  above  is 
firmly  established  as  a  successful  method,  every  case  requiring  some 
slight  modification. 

In  recent  years  a  displacement  of  the  cord  has  been  much  practised. 
In  Bassini's  method  the  cord  is  (Fig.  441,  (7))  raised  from  its  bed  and 
held  lap  by  a  hook,  whilst  the  inner  pillar,  including  the  conjoint 
tendon,  is  closely  sutured  to  Poupart's  ligament  down  to  the  pubic 
spine.  Then  the  cord  is  laid  down  and  the  external  oblique  sutured 
over  it.  A  further  modification  by  Halsted  consisted  in  uniting  the 
aponeurosis  of  the  external  oblique  also  under  the  cord,  so  that  the 
cord  is  placed  subcutaneously  between  the  skin  and  external  oblique, 
and  passes  directly  through  the  abdominal  wall  opposite  the  internal 
ring.  The  displacement  of  the  cord  is  quite  unnecessary,  and  the 
plan  is  responsible  for  complications.  Owing  to  compression,  the  cord 
and  testis  become  painful,  a  hydrocele  tends  to  develop,  and  even 
inflammation  and  atrophy,  or  sloughing  of  the  testis  has  occurred.  In 
addition  a  weak  spot  is  occasioned  where  the  cord  passes  directly 
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through  the  abdominal  wall,  and  subsequently  the  hernia  tends  to 

^t:h;Vn  nXd  of  filling  the  wound  with  gauze  and  letting  it 
heal  by  granulations  without  applying  any  sutures  (McBumey  s 
tthod)  should  be  reserved  for  cases  where  the  sac  .s  n.flamed  and 

Tot  ^rsrpkst  cases,  where  the  sac  is  "led  and  easily 
t  or  tne  biuipico  ,         p..fprnal  oblique  need  not  be  divided. 

intSbdominal  ring  into  the  abdominal  cavity  and  then  protruded 
tWgh  a  buTtonhole  opening  in  the  abdominal  extern-^ 
above  the  position  of  the  internal  abdominal  ring.  Through  fis^e 
n^nntPd  sac  is  dra<^a-ed  out  and  tied  at  its  neck  (Fig.  444).  ilie 
TmTit  tin  a^^^^^^^^^^^  recede,  and  the  button-hole  openh.g  — 
The  anterior  wall  of  the  spermatic  canal  may  now  be  tigh  ened  by 
infolding  and  suturing  the  external  oblique  along  the  Ime  of  the  canal. 
Sc  pt  for  the  simplest  cases,  such  methods  are  liable  to  risk  from 

fnsufficient  separation  of  the  sac  without  -^-^/^^^^^.tS 
of  overlooking  a  bilocular  hernia,  or  of  injuring  the  bowel  adhering 
to  the  parietes  near  the  internal  ring.  Besides  -J'-^^'Pf^^^^^^, 
in  the  abdominal  wall  where  the  sac  is  dragged  through  if  P^ofessoi 
Kocher's  method  is  adopted.  As  a  matter  of  fac^t  the  division  of 
the  external  oblique  aponeurosis  in  the  line  of  its  fibres,  after^vards 
closed  by  suture,  is  not  a  source  of  recurrence. 

For  suturing  the  hernial  aperture  the  best  material  is  split 
kangaroo  tendon,  the  next  very  fine  silk.  Many  employ  catgut,  which 
occasionally  excites  severe  suppuration  (see  p.  188).  Some  employ 
non-absorbable  sutures  of  silver  wire,  or  fishing  gut  or  hnen,  which 
allow  the  wound  to  heal,  but  after  a  time  begin  to  irritate,  form  a 
sinus,  and  have  to  be  removed.  Thick  silk  does  the  same.  Very  large 
apertures  have  been  covered  by  a  network  of  silver  wire.  Generally 
speaking,  no  truss  should  be  afterwards  applied,  but  the  patient  should 
be  kept  in  bed  a  month  until  the  wall  is  firm.  The  pad  of  a  truss  will 
only  do  harm  by  tending  to  cause  absorption  in  the  scar  by  pressure. 
Exceptionally  when  the  patient  has  chronic  bronchitis,  or  has  to 
undergo  much  muscular  exertion,  a  light  truss  may  prove  of  service. 

A  femoral  hernia  is  one  that  escapes  into  the  femoral  sheath, 
and  nearly  always  internal  to  the  femoral  vessels,  though  in  very 
exceptional  cases  it  has  been  found  external  to  them.  As  a  rule,  it 
leaves  the  abdomen  at  the  femoral  ring,  and  after  passing  down- 
wards through  the  femoral  canal,  emerges  at  tlie  saphenous  opening, 
and  then  turning  upwards  and  outwards  over  the  falciform  process 
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of  the  fascia  lata,  passes,  should  it  further  increase  in  size,  over 
Poupart's  ligament  on  to  the  aponeurosis  of  the  .  external  oljlique 
muscle  of  the  abdomen.  The  neck  of  the  sac  is  situated  at  the 
femoral  ring  (Fig.  445),  and  is  therefore  bounded  in  front  by  Poupart's 
ligament,  behind  by  the  bone,  internally  by  the  sharp  wiry  edge  of 
Gimbernat's  ligament,  and  externally  by  the  femoral  vein,  from  which 
it  is  only  separated  by  the  innermost  septum  of  the  femoral  sheath. 
The  spermatic  cord  is  close  above  it ;  the  epigastric  artery  passes  a 
little  external  to  it ;  but  there  is  no  structure  of  importance,  as  a 
rule,  on  its  inner,  and  upper  and  inner  side.  The  obturator  artery, 
however,  may  be  given  off  from  the  deep  epigastric  or  external 
iliac  artery,  and  encircle  this  part  of  the  ring  in  its  course  to  the 

obturator  foramen  (Fig.  445).  It  is 
then  in  great  danger  of  being  wounded 
in  dividing  the  stricture.  Fortunately, 
however,  although  the  artery  often 
arises  in  this  abnormal  manner,  it  does 
not  then,  as  a  rule,  take  the  above- 
mentioned  dangerous  coiu'se,  but  passes 
along  the  outer  side  of  the  ring. 

The  coverings  of  a  femoral  hernia 
are — 1,    skin;    2,  superficial  fascia; 
3,  cribriform  fascia ;  4,  anterior  layer 
Fio.  445.— The  obturator  artery  femoral  sheath,  called  the  fascia 

given  off  abnormally  from  tlie  propria ;  5,  septum  crurale ;  6,  sub- 
epigastric,  and  running  round  peritoneal  fat ;  and  7,  peritoneum  form- 
the  upper  and  inner  side  of  a     r  mi     r      •  •    ■  i-i 

femoral  hernia.  (St.  Bartholo-  the  sac.  The  fascia  propria  is  often 
mew's  Hospital  Museum.)         very  thin,  or  in  places  absorbed,  so  that 

little  more  than  skin  and  one  or  two 
delicate  layers  of  fascia  cover  the  sac.  But  it  may  be  greatly 
thickened,  especially  over  the  neck  of  the  sac,  where  it  may  form 
distinct  fibrous  bands,  which  go  by  the  name  of  the  deep  crural  arch. 
Femoral  hernia  is  practically  never  congenital ;  it  seldom  occurs 
before  adult  life;  it  is  more  common  in  women,  particularly  the 
strangulated  form.  The  strictv/re,  when  the  hernia  is  strangulated, 
is  at  Gimbernat's  ligament,  at  the  saphenous  opening,  or  more  rarely 
at  the  deep  crural  arch. 

Signs. — A  femoral  hernia  appears  (Fig.  446)  as  a  tense  globular 
swelling  at  the  upper  and  iianer  part  of  the  thigh,  just  below  Pou- 
part's ligament  internal  to  the  femoral  vessels,  and  external  to  the 
spine  of  the  pubes.  It  is  usually  small,  but  may  sometimes  be  as 
large  as  an  orange,  or  even  larger.  It  then  extends  upwards  and 
outwards  over  Poupart's  ligament  towards  the  iliac  spine,  and 
appears  as  an  elongated  soft  and  yielding  swelling  with  its  long 
axis  parallel  to  the  ligament.  Its  neck,  however,  can  always  be 
traced  below  the  ligament  towards  the  femoral  ring.  The  characteristic 
signs  of  iiernia  are,  of  course,  present. 
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The  diagnosis  has  chiefly  to  be  made  from  enlarged  glands,  varix 
f  Z  sinhenous  vein,  inguinal  hernia,  and  psoas  abscess     1.  In 
;   .J  B  no  impulse  on  cough;  they  can  be  raised 

^rtete"^^^  and  tJere  will  ^^o^^J  ^^^^  rfZ^ 
o^vo  nn  the  foot,  to  account  for  them.  A  smau 
SeTof^L  dSle  men^^^^^  however,  may  almost  exactly  resemble 
Sren^W  g  and  in  the  femoral  canal;  and  it  may  be  impossible 
to  make  °a  diagnosis  without  exploring  the  ring,  an  operation  which 
Wd  always%e  undertaken  if  symptoms  of .  strangulation  of  the 
shouia  aiwciyb  enlarged  gland 

intestine  are  present.    Atjimes  the  e  ^  .a.  the  vein  is 

:::;raV  r'-"         r  ''%^t'" 

LSng  has  a  pecuhar  thrill-like  character,  and  extends  also  some 
couglnng  nas     p  ^^^^^.^  ,     ^^^^^^^  pl^.^^g 

te  ;  ien   on  trrc^  and  the  ring  is  closed  by  the  finger,  the 
veh/refiirs  when  she  rises,  whereas  the  hernia  remains  reduced  as 
long  as  the  finger  is  kept  in  position. 
3.  In  inguinal  hernia  the  neck  of 
the  sac  is  above  Poupart's  ligament, 
and  inside  or  over  the  spine  of  the 
pubes ;  in  femoral  hernia  the  neck 
is  below  Poupart's  ligament  and 
outside  the  spine  of  the  pubes.  In 
inguinal,  the  hernia  goes  back  in 
a  direction  upwards,  outwards  and 
backwards  :  in  femoral,  downwards, 
and  then  backwards  and  upwards. 
In  inguinal,  the  hernia  occupies  the 

inguinal  canal,  and  may  descend  ,  ,  .  .  ,  i  ;„  fol+ 
into  the  scrotum  or  labium  ;  in  femoral,  the  mgumal  canal  is  felt 
free  on  passing  the  finger  into  it.  4.  In  psoas  abscess  the  swelling 
is  generally  at  first  external  to  the  femoral  vessels  There  is 
usually  fulness  in  the  iliac  fossa,  and  fluctuation  can  be  detected 
above  and  below  Poupart's  ligament.  Some  cause  for  the  abscess, 
such  as  caries  of  the  spine,  is  generally  evident.  _ 

Treatment.— k\\  that  need  be  mentioned  in  addition  to  what  has 
already  been  said  of  the  treatment  of  hernia  in  general  is— 1.  That 
the  femoral  truss  (Fig.  428)  should  have  the  pad  more  vertically 
placed,  and  the  biitton  for  the  strap  should  be  on  the  end  of  the 
spring  and  not  on  the  back  of  the  pad,  as,  if  placed  m  the  latter 
situation,  it  causes  the  pad  to  rise  up  "and  so  allows  the  hernia  to 
escape  beneath  it.    2.  That  in  applying  the  taxis  the  leg  should  bo 
flexed,  slightly  adducted,  and  rotated  inwards,  to  relax  the  falciform 
process  of  the  fascia  lata.    3.  That  on  account  of  the  unyielding 
nature  of  the  parts  there  is  but  little  prospect  of  reducing  the  hernia 
under  chloroform  or  by  a  hot  bath.    4.  That  should  the  hernia 
become  strangulated,  ulceration  is  rapidly  produced,  owing  to  the 


Fia.  446.— Femoral  hernia,  -witli  line 
of  incision. 
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pressure  of  the  sharp  edge  of  Gimbernat's  ligament.  Therefore,  if 
the  hernia  is  not  returnable  by  the  most  gentle  taxis,  an  operation 
should  immediately  be  performed.  5.  That  the  incision  (Fig.  446) 
should  be  made  in  a  vertical  direction  over  the  inner  side  of  the  neck 
of  the  hernia,  the  skin  being  nipped  up  and  transfixed  to  avoid  injuring 
the  sac,  as  the  coverings  are  often  very  thin.  6.  That  the  stricture 
should  be  divided  from  without  inwards,  guided  by  the  eye,  through 
the  junction  of  Gimbernat's  with  Key's  ligament,  and  immediately 
below  the  attachment  of  Poupart's  Hgament  to  the  pubes.  In  this 
way  the  dangers  of  cutting  from  within  outwards  in  the  dark  are 
avoided.  In  femoral  hernia  by  so  cutting  upwards  the  deep  epigastric 
or  aberrant  obturator  might  be  injured,  or  even  the  spermatic  cord 
m  the  male,  and  the  femoral  vein  on  the  outer  side.  7.  The  neck 
of  the  sac  is  then  well  drawn  down  below  Poupart's  ligament,  slit 


Fig.  447.— Cure  of  femoral  hernia,  1.  Neck  of  sac  ligatured  and  the  ends  carried 
through  the  abdominal  wall  from  within  outwards,  and  2.  Tied.  A  square  suture  is 
passed  through  the  peotineus  and  then  through  Poupart's  ligament,  so  as  to  draw 
the  muscle  up  to  the  ligament ;  then  the  saphenous  opening  is  closed  by  sutures. 

up  beyond  its  neck,  and  its  contents,  omentum  and  gut,  inspected 
and  treated  as  described  under  Herniotomy  (p.  930). 

Cure  of  femoral  hernia. — Make  an  incision  over  the  hernia 
from  above  Poupart's  ligament  vertically  downwards  about  3 
inches  (7-5  cm.).  Having  freed  the  sac,  drawn  it  down,  opened  it,  and 
returned  its  contents,  clear  the  neck  with  the  finger  passed  up  the 
femoral  canal.  Ligature  above  the  neck;  cut  away  the  body  of 
the  sac,  and  with  the  aid  of  long  slightly  curved  needles  carry  the 
two  ends  of  the  ligature,  which  has  been  tied  round  the  neck,  up 
the  femoral  canal  anterior  to  the  peritoneum  and  make  them 
emerge  through  the  abdominal  wall  just  above  the  round  ligament 
about  a  quarter  of  an  inch  apart.  On  tying  the  two  ends  of  the 
ligature  the  sac  will  be  drawn  well  behind  the  abdominal  parietes. 
Whilst  passing  the  ligatures  protect  the  femoral  vein,  also  the 
spermatic  cord  in  the  male,  with  the  finger.  Next  define  and  draw 
up  the  fascia  and  pectineus  muscle  to  Poupart's  ligament  by 
passing  each  end  of  a  suture  through  the  muscle,  then  up  through 
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Poupart's  ligament  from  behind  forwards,  where  it  is  firmly  knotted 
The  saphenous  opening  can  now  be  closed,  taking  care  to  avoid 
the  vein  But  the  chief  point  in  femoral  hernia  is  to  remove  the 
sac  and  any  funnel  of  peritoneum  above.  The  crural  canal  may 
also  be  obliterated  by  fixing  Poupart's  ligament  down  to  the  pubes, 
either  by  means  of  a  silver  wire  suture  passed  through  the  bone,  or 
bv  a  staple  driven  through  the  ligament  into  the  pubes 

Hernia  cruralis  prevascularis  is  a  hernia  which  bulges  below 
Poupart's  ligament  in  front  of  the  blood-vessels.  It  has  fo  lowed 
forcible  manipulation  for  the  reduction  of  a  congenital  dislocation  of 
the  hip,  probably  owing  to  a  rent  between  the  sheath  of  the  vessels 
and  Poupart's  ligament. 

Umbmcal  hernia  (exomphalos,  or  omphalocele)  is  one  that 
escapes  at  the  umbilicus.    There  are 
three  distinct  forms,  the  congenital, 
the  infantile,  and  the  acquired.    1.  The 
congenital  is  due  to  an  arrest  of  develop- 
ment, whereby  the  umbilical  ring  is 
imperfectly  closed,  and  a  portion  of 
intestine  remains  outside  the  abdomen 
enclosed  by  the  tissues  of  the  cord. 
This  form  is  rare.    2.  The  infantile 
is  produced  by  a  stretching  of  the 
umbilical  cicatrix,  and  usually  appears 
soon  after  birth  as  the  result  of  crying, 
coughing,  or  straining  to  pass  water, 
consequent  upon  a  phimosis  or  narrow 
meatus.     3.  The  acquired  form  con- 
sists of  a  protrusion  of  the  parietal 
peritoneum  through  the  fibres  of  the  linea  alba,  near  the  umbilicus, 
and  seldom  appears  before  middle  adult  life.      It  is  especially 
common  in  stout  females  who  have  borne  many  children.    The  sac 
is  very  thin  (Fig.  448),  frequently  fused  with  the  skin,  and  may  be 
lobulated,  double,  or  composed  of  several  pouches  or  sacculi,  the  result 
of  adhesions  between  the  walls  and  the  contents.    It  commonly 
contains  (Fig.  449,  A)  omentum,  in  which  large  masses  of  fat  have 
been  formed,  and  part  of  the  transverse  colon,  and  sometimes  a 
knuckle  of  small  intestine,  which  then  lies  concealed  by  the  omentum 
at  the  neck  of  the  sac.    The  coverings  are  : — 1,  the  skin;  2,  the 
superficial  and  deep  fascia  with  a  thin  layer  of  fat  between  them ; 
3,  the  fascia  transversalis ;  and  4,  the  peritoneum,  which  constitutes 
the  sac. 

They  frequently,  however,  become  thinned,  adherent  to  one 
another,  so  that  they  can  only  be  defined  at  the  periphery. 

Symptoms. — In  infancy,  the  hernia  consists  of  a  protrusion  at  the 
umbilicus,  covered  by  thin  skin,  and  readily  returning  when  gentle 
pressure  is  applied,  and  when  once  seen  can  hardly  be  mistaken  for  any 


Fig.  448. — Umbilical  hernia,  sliow- 
ing  the  attenuated  condition  of 
its  covering.  (St.  Bartholomew's 
Hospital  Museum.) 
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Via.  449. — A  method  of  ijerforming  the  radical  cure  of  umbilical  hernia, 
A.  Transverse  section  through  hernia  and  parietes  showing  sac,  contents,  ring, 
and  lines  of  incision,  in.  Intestine,  om.  Omentum,  sk.  Skin  and  subcutime- 
ous  tissue.  A  a.  Anterior  sheath  of  rectus.  I'li.  Posterior,  thickened  at  margin 
of  ring.  M.  Rectus  muscle,  i'.  Peritoneum.  1.  Interrupted  line  marking  incision 
through  skin  of  sac,  which  is  continued  along  tlie  .subperitoneal  tissue  to  margin 
of  ring.  2.  Same  on  opposite  side.  Between  1  and  2,  skin  and  sac  are  removed  on 
free  surface,  and  sac  on  deep  aspect.  3  and  4.  Incisions  carried  deeply  through 
thickened  fa.scia  round  umbilical  ring  to  expose  recti.  B.  Ventral  hernia.  C.  Gut 
returned,  omentum  removed,  superfluous  skin  and  sac  removed,  sutures  placed, 
incisions  in  fascia  opened  up  and  recti  exposed,  lleferences  same  as  in  A.  D.  Sutures 
tied,  skin  suture  to  one  side  of  parietal  line  of  junction.  E.  Bird's-eye  view  showing 
double  set. of  sutures  round  umbilical  ring  and  cutaneous  wound. 
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other  affection.  In  adults  it  forms  a  globular  lobulated,  or  some- 
times a  p  ndulous  or  pyriform  swelling,  on  the  lower  part  of  which 
thTclatdx  of  the  navel  is  seen.  It  often  attams  a  large  size  nearly 
Lending,  as  it  enlarges,  f  ownwds  to.anls^^^^^^^  pubes  -d 
is  frequently  in  part  or  completely  irreducible.  After  it  has  existed 
some  time  it  is  nearly  always  irreducible,  owmg  to  adhesion  of  the 
oTentum  or  bowel  to%he  will  of  the  sac.  It  is  often  attended  by 
TtuTency,  dyspepsia,  and  colic,  and  by  alternate  attacks  of  cons  i- 
pa Srand  diarrhoea.  Attacks  of  temporary  obstruction  frequently 
foUow  constipation  and  flatus,  and  at  any  time  may  pass  over  mto 
strangulation  before  the  danger  is  realised  by  the  patient. 

rTLnL^ln  infants  the  hernia  generally  undergoes  a  spon- 
taneous   ure,  and  nothing  is  required  beyond  drawmg  the  margins 
of  the  hernial  ring  together  with  a  piece  of  strappmg  applied  trans- 
ver  ely  over  the  hLia.    Circumcision  should  be  done  if  the  prepuce 
[s  lono-  and  its  orifice  narrow.     In  adults,  an  umbihcal  truss 
(Fi-  430)  or  bandage  is  necessary,  or  when  the  hernia  is  irreducib  e, 
a  hollow  supporting  truss.    When  the  hernia  is  incarcerated^  the 
patient  should  be  placed  at  rest  and  an  enema  administered.  When 
strangulated,  an  operation  must  be  performed  within  twenty-four 
hours :  if  not,  the  prognosis  is  very  grave.     The  operation  for 
strangulation  must  be  combined  with  excision  of  the  sac  and  the 
closure  of  the  ring.    If  omentum  presents  first,  as  is  usually  the 
case  search  must  be  made  for  intestine,  and  the  latter  returned ; 
the  omentum  must  then  be  unravelled,  freed  if  adherent  to  the 
sac,  transfixed  with   a   double  hgature,  tied,  cut  off,  and  the 
stump  also  returned.    The  sac  must  be  opened  on  one  side,  ihe 
operation  for  cure  is  called  for  whenever  a  truss  fails  to  keep 
back  the  hernia,  and  more  especially  if  obstruction  threatens.  It 
should  be  undertaken  early  and  whenever  possible.    In  neglected 
cases  the  patient  is  often  very  fat,  with  chronic  bronchitis  and 
fatty  heart;  also  the  hernia  is  so  excessive  in  size  that  there  is 
not  room  in  the  abdomen  for  the  return  of  its  contents.  In 
such  a  case  the  constriction  is  freed,  and  the  skin,  but  not  the 
abdominal  wall,  sutured,  after  which  the  patient  must  wear  an 
abdominal  belt.    However,  many  unpromising  cases,  after  the  excision 
of  all  the  omentum,  may  be  sewn  up  by  using  strong  thick  sutures. 

The  cure  of  umbilical  hernia  (Fig.  449,  C,  D,  E)  is  done  by 
excising  completely  the  sac  and  the  edges  of  the  fibrous  ring  formed 
by  the  linea  alba  through  two  semi-circular  incisions  meeting  above 
and  below.  The  peritoneum,  muscles  and  skin  are  then  united,  layer 
by  layer,  by  sutures  ;  or  No.  5  silk  or  strong  silver  wire  sutures  are 
passed  through  the  whole  thickness  of  the  abdominal  wall  and  drawn 
tightly  together.  Mr.  Thelwall  Thomas  makes  the  long  axis  of  the 
wound  transverse,  and  applies  the  sutures  in  the  horizontal  direction. 

An  obturator  hernia  is  one  that  escapes  through  the  obtu- 
rator canal,  i.e.,  the  aperture  in  the  obturator  membrane  for  the 
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passage  of  the  obturator  nerve  and  vessels.  The  neck  of  the  sac  is 
boinided  by  the  horizontal  ramus  of  the  pubes  above,  and  by  the 
sharp  edge  of  the  obturator  membrane  elsewhere  ;  whilst  the  fundus 
either  pushes  the  obturator  externus  in  front  of  it,  or  passes  above 
that  muscle  or  between  its  fibres  and  comes  into  contact  with  the 
pectineus,  giving  rise  to  a  slight  fulness  in  the  upper  part  of  the 
thigh  just  below  Poupart's   ligament,  immediately   behind  and 

internal  to  the  femoral  vessels.    The  coverings,  therefore,  are  

1,  skin;  2,  superficial  fascia;  3,  fascia  lata;  4,  pectineus;  5,  fascia 
over  the  obturator  externus ;  6,  obturator  externus  (sometimes) ; 
7,  pelvic  fascia ;  8,  subperitoneal  fat ;  and,  9,  peritoneum,  forming 
the  sac,  which  is  always  an  acquired  one.  The  relation  of  the 
obturator  artery  and  nerve  to  the  sac  is  variable,  but  the  nerve  is 
generally  to  the  outer  side  of  the  sac,  and  the  artery  to  the  outer 
side  and  behind.  The  hernia  is  always  small,  and  generally  consists 
of  the  lower  portion  of  the  ileum,  often  of  only  a  portion  of  the 
calibre  of  the  gut.  Obturator  hernia  is  rare  ;  it  is  most  often  met 
with  after  the  age  of  fifty,  and  then  generally  in  women.  It  has 
not  always  been  diagnosed  during  life,  and  is  often  accompanied  by 
other  hernife. 

Symptoms. — The  chief  of  these,  in  addition  to  those  of  strangula- 
tion, which  has  generally  been  present,  are  a  slight  fulness  below 
and  internal  to  the  femoral  vessels,  perhaps  not  perceptible  unless 
the  two  sides  are  compared  ;  pain  down  the  inner  side  of  the  thigh 
or  knee  from  pressure  on  the  obturator  nerve;  pain  on  pressing 
over  the  obturator  foramen,  and  perhaps  some  increased  resistance 
or  swelling  in  this  region ;  pain  on  rotating  the  thigh  outwards 
from  the  obturator  muscles,  which  are  then  put  on  the  stretch, 
pressing  on  the  hernia ;  and  pain  and  swelling  in  the  region  of 
the  obturator  membrane  on  examination  by  the  rectum  or  vagina. 
From  femoral  hernia  it  may  be  known  by  the  neck  being  below 
instead  of  above  the  ramus  of  the  pubes ;  and  by  the  femoral  ring- 
being  free. 

Treatment. — This  hernia  has  occasionally  been  reduced  by  taxis, 
aided  in  one  instance  by  the  hand  in  the  vagina.  But  this  method 
is  dangerous  inasmuch  as  the  gut  may  be  injured  or  may  be  in  a 
state  uufit  to  return  into  the  abdomen.  Also  an  incision  has  been 
made  similar  to  that  for  femoral  hernia,  but  slightl}'^  longer,  and 
after  having  divided  the  varioiis  coverings  and  opened  the  sac,  the 
stricture  has  been  incised  in  a  direction  downwards  and  inwards, 
avoiding  the  obturator  artery  and  nerve.  But  as  the  diagnosis  is 
always  doubtful,  the  obturator  ring  should  be  explored  through  an 
incision  in  the  middle  line  of  the  abdomen,  the  hernia,  if  one  is 
found,  being  drawn  out  of  the  ring  from  within  the  abdomen, 
after  the  stricture  has  been  cautiously  divided.  This  is  rendered 
easier  by  raising  the  pelvis.  Finally  the  ring  is  closed  from 
within. 
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Diaphragmatic,  or  phrenic  hernia,  is  one  that  protrudes 
thxS  ufe  d^xphrlgm  into  the  thoracic  cavity.  It  is  very  rare  in 
t  s  CO  nt  y,  bu?  the°  traumatic  form  is  not  uncommon  m  Italy  from 

aL  aled  at  the  heart.  The  aperture  may  be  due  to  a  congenital 
letct  tTthe  enlargement  of  one  of  the  natural  opemngs,  or  to  a 
tund  or  Lratioirof  the  diaphragm  including  ^o^h -rous  -^^^^^^^^ 
such  as  may  be  produced  by  a  crush  of  the  chest,     ihe  heima 

ritiiro^cLoA^ 

cases  unnatural  fulness  and  abnormal  resonance  ^^^  ^^^^^^^^^^^^^ 
the  chest,  with  gurgling  on  auscultation,  ^^IL^,  ^"^^'^tu It^  o 
of  internal  strangulation  have  been  observed.  When  the  lesult  ot 
a  wounTpleurisy  or  peritonitis,  or  both,  have  generally  soon  super- 
vened and  carried  off  the  patient.  ^  ,  •  •  tUp 
Treatment.-The  hernia  should  be  explored  by  mcision  nto  t  e 
pleural  cavity  with  resection  of  ribs,  reduced,  and  the  hole  in  the 

"^'^ sSicrischiatic  or  gluteal  hernia  protrudes  through  the 
great  sciatic  notch  above  or  below  the  pyriformis     It  gives  rise  to 
pain  down  the  sciatic  nerves,  and  when  strangulated  to  symptoms 
of  intestinal  obstruction.    A  tense  resonant  swelling  bulges  the 
buttock,  obhterating  the  gluteal  fold,  and  yields  an  impulse  on 
couching.    It  may  be  reducible  or  irreducible.    Whether  strangu- 
lated or  not  it  is  best  treated  by  abdominal  section  with  the  pelvis 
raised;  the  gut  is  cautiously  drawn  back,  exammed,  and  the  ring 
closed  from  within.    The  objections  to  the  external  operation  are— 
1,  the  depth  of  the  wound;  2,  the  danger  of  wounding  the  gluteal 
artery  where  it  is  difficult  to  tie  and  of  injuring  the  sciatic  nerve ; 
3,  the  impossibility  of  drawing  down  the  gut  for  inspection  as  to 
perforation  ;  and  4,  the  greater  difficulty  of  closing  the  rmg. 

A  lumbar  hernia  is  practically  always  secondary  either  to  an 
injury  or  to  an  abscess  the  scar  of  which  yields.  It  can  usually  be 
controlled  by  a  belt  and  pad. 

Perineal,  pudendal,  rectal  and  vaginal  hernise  form  occa- 
sional varieties  of  prolapse  of  the  pelvic  organs,  especially  of  the 
uterus.  The  perineal  hernia  in  the  female  is  an  elongation  down- 
wards of  Douglas's  pouch  and  protrudes  between  the  vagina  and 
the  rectum.  In  the  male  a  hernia  has  followed  an  ectopic  testis 
into  the  perineum  as  in  the  pig.  The  pudendal  hernia  is  an  elonga- 
tion of  the  lateral  vesico-uterine  pouch,  and  protrudes  between  the 
vagina  and  the  ascending  ramus  of  the  ischium.  The  rectal  and 
vaginal  hernia)  protrude  respectively  into  these  cavities,  pulling 
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down  the  bladder.  These  hernise  arc  usually  reducible,  and  only 
exceptionally  become  strangulated.  They  arc  all  best  treated  by 
fixing  up  the  uterus  (see  Prolapse  of  the  uterus). 

Ventral  hernia  is  one  that  occurs  in  any  situation  other  than 
those  already  mentioned,  and  may  be  spontaneous  or  traumatic 
(Fig.  449,  B). 

The  spontaneous  form  is  often  an  extension  of  an  umbilical  hernia 
occurring  in  women  who  have  grown  fat  after  the  abdominal  wall 
has  been  weakened  by  pregnancy.  Another  form  not  always  con- 
nected with  an  umbilical  hernia  is  the  boat-shaped  protrusion.  This 
also  occurs  in  women  after  child-bearing  who  are  not  necessarily  fat 
but  often  quite  thin.  It  is  seen  when  the  patient  raises  herself 
from  the  lying  to  the  sitting  posture..  The  linea  alba  then  yields 
throughout  its  whole  length,  whilst  the  recti  are  pushed  to  one 
side  {divarication  of  the  recti).  A  third  form  is  the  small  ventral 
epiplocele  met  with  in  the  linea  alba,  linea  semilunaris,  linese  trans- 
versse,  and  occasionally  elsewhere.  It  is  rQdiX\.j  a.  subperitoneal  lipoma 
which  presses  forwards  between  the  tendinous  or  muscular  fibres 
and  becomes  subcutaneous.  Rarely  a  small  pouch  of  peritoneum  is 
found  in  the  centre  of  the  fatty  tissue,  and  into  this  a  piece  of 
omentum  or  even  bowel  may  protrude.  It  occurs  as  a  small  globular, 
soft,  elastic  swelling  usually  in  the  middle  line  above  the  umbilicus, 
and  is  often  a  source  of  pain.  It  does  not  as  a  rule  give  a  distinct 
impulse  on  coughing. 

The  traumatic  form  may  occur  in  the  scar  of  any  wound,  but 
most  commonly  in  the  scar  of  the  median  hypogastric  incision,  or  of 
the  iliac  incision  for  the  removal  of  the  appendix,  also  after  the 
evacuation  of  a  perityphlitic  abscess. 

Treatment. — The  spontaneous  form  may  be  prevented  by  wearing 
a  belt  during  later  pregnancies,  by  not  getting  up  too  soon  or  work- 
ing too  early  after  labour,  by  avoiding  obesity  and  constipation,  and 
by  wearing  an  abdominal  belt  and  taking  daily  walking  exercise. 
A  ventral  hernia  after  operation  is  prevented  by  carefully  suturing 
the  wound,  either  in  stages  or,  if  deep  interrupted  sutures  are  used, 
by  only  taking  up  the  edges  of  the  peritoneum  so  that  the  muscle 
fibres  are  brought  well  into  contact.  The  bowels  should  be  kept 
open,  and  the  patient  remain  on  the  back  for  a  month  or  even 
longer.  Some  patients  should  be  given  a  belt,  in  others  it  is  unneces- 
sary, but  all  must  avoid  undue  strain,  constipation  and  food  tending 
to  produce  flatus.  When  a  ventral  hernia  has  already  formed  it 
should  be  treated  by  a  belt  with  a  pad.  If  this  is  insufficient  the 
scar  should  be  excised  with  the  sac  and  the  abdominal  walls  united  in 
stages.  In  doing  so  the  recti  should  be  raised  from  their  sheath 
and  united  in  the  middle  line.  The  small  ventral  epiplocele  when 
consisting  merely  of  fatty  tissue  should  be  excised,  the  pedicle  being 
ligatured  and  the  opening  closed  by  sutures.  Before  excision  care 
should  be  taken  to  exclude  a  peritoneal  pouch.    If  one  is  present  its 
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neck  should  be  ligatured,  any  omentum  or  intestine  it  may  contain 
being  of  course  first  returned.. 

Diseases  of  the  Umbilicus. 

Inflammation  followed  by  ulceration  or  eczema,  or  even  by  the 
formations  small  abscesses,  may  be  met  with  about  the  umbilicus. 
Wrchronic  and  attended  with  much  induration  they  may  be  mrs- 
Sen  for  malignant  disease.  If  cleanliness  and  simple  ointments 
Su  the  indurfted  mass  may  be  excised,  care  being  taken  not  to  open 

^'Xt5:.taran'd  mucous  tubercles  sometimes  occur  in  this 
situation  in  infants  the  subject  of  inherited  syphilis 

Umbilical  fistulse  may  discharge  urine,  faeces,  bile  oi  pus 
Urinary  fistuke  are  the  result  of  a  patent  urachus,  or  the  re- 
opening of  a  urachus  in  an  infant  in  whom  the  urmary  passages  are 
obstructed  by  phimosis,  small  meatus,  calculus,  etc.  If  the  hstu  a 
does  not  close  spontaneously  when  the  cause  is  removed,  the  urachus 
should  be  dissected  down  to  the  bladder  and  the  lower  end  inverted 
and  sutured.  It  has  reopened  in  later  life,  even  in  elderly  people, 
e.g.,  old  men  with  enlarged  prostate.  i  . 

FxBcal  iistulce  may  be  due  to  a  persistent  Meckel's  diverticulum,  to 
the  bursting  of  a  f^cal  abscess  the  result  of  tuberculous  peri- 
tonitis, or  to  injury  of  the  intestine  in  a  strangulated  umbilical 
hernia  A  Meckel's  diverticulum  (p.  902),  if  the  intestine  below  is 
pervious,  is  dissected  up  to  the  ileum,  cut  off  and  the  lower  end  inserted 
and  sutured.  The  fistula  following  a  strangulated  hernia  may  be  dealt 
with  as  described  at  p.  936.  For  fistula  resulting  from  tuber- 
culous peritonitis  beyond  improving  the  general  health  little  or 
nothing  can  be  done.  The  intestines  are  matted  together,  their  walls 
softened,  and  attempts  to  close  the  fistula  fail  or  make  matters  worse. 

Biliary  fistulce  are  due  to  an  abscess  in  connection  with  the  gall- 
bladder or  bile-duct  making  its  way  along  the  round  ligament  to  the 
umbilicus  (see  Diseases  of  the  Gall-bladder). 

A  fistula  discharging  pus  may  be  the  result  of  suppuration  track- 
ing along  the  abdominal  walls  from  an  empyema  or  from  a  spinal, 
peri-typhlitic,  or  para-metritic  abscess. 

Tumours  of  the  umbilicus. — Cystic  tumours  may  be  produced 
by  dilatation  of  the  urachus  or  of  the  remains  of  the  umbilical  vesicle. 

Solid  innocent  tumours. — Papillomata  or  polypoid  excrescences 
should  be  excised ;  fibromata  and  other  sessile  growths  are  removed 
with  the  umbilicus. 

Malignant  tumowrs. — Epithelioma  and  sarcoma  rapidly  invade  the 
abdominal  parietes  and  extend  to  the  peritoneum  and  underlying 
intestine.  They  should  be  removed  freely,  an  incision  on  one  side  of 
the  growth  having  been  first  made  through  which  the  finger  can  be 
passed  beneath  it  to  determine  that  the  intestine  is  free. 
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Tumours  of  the  Abdominal  Wall. 

Phantom  tumours. — A  peculiar  local  spasm  of  the  muscles  of 
the  abdominal  wall  may  superficially  simulate  an  abdominal  tumour, 
or  pregnancy.  It  appears  to  be  due  to  some  reflex  influence. 
This  condition,  moreover,  may  be  provoked  by  any  slight  irritation, 
especially  in  a  woman.  The  phantom  tumour,  however,  is  resonant 
on  percussion,  and  when  the  patient  is  ansesthetised  a  quivering 
vibration  is  felt,  and  the  supposed  tumour  melts  away  under  the 
hand,  though  it  may  return  as  soon  as  the  patient  recovers 
consciousness.  In  pseudocyesis  or  spurious  pregnancy  the  distension 
is  apparently  due  to  gas  in  the  bowel. 

Lipomata. — Subperitoneal  lipomas  may  protrude  between  the 
muscular  fibres  and  should  be  removed  by  ligaturing  the  pedicle 
without  opening  the  peritoneal  cavity. 

Giimmata  and  sarcomata  arise  in  the  rectus  muscle ;  the  former 
are  relieved  by  antisyphilitic  remedies,  whereas  the  latter  continue  to 
grow  in  spite  of  this  treatment,  and  should  then  be  explored.  The 
whole  rectus  muscle  from  the  sternum  to  the  pubes  has  been 
excised. 

Carcinomata. — Epithelioma  may  occur  in  the  scar  of  an 
abdominal  wound  or  in  that  of  a  burn. 

DISEASES  OF  THE  RECTUM. 

Surgical  anatomy  of  the  anus  and  rectum. — A  normal 
anus  should  appear  as  a  puckered  slit  running  antero-posteriorly 
with  the  skin  around  slightly  pigmented  and  a  ring  of  prominent 
sweat  glands,  also  some  hair  follicles  with  sebaceous  glands, 
in  which  follicular  inflammation  and  abscess  may  ai'ise.  On 
drawing  the  anus  apart,  the  skin  is  seen  to  become  smooth  and  to 
end  just  below  the  margin  of  the  red  and  vascular  mucous  mem- 
brane in  a  whitish  scarlike  line,  Hilton's  white  line  running  round  the 
anus  at  the  lower  border  of  the  internal  sphincter.  It  thus  marks 
the  anorectal  junction.  Above  this  the  mucous  membrane  is 
thrown  into  longitudinal  ridges,  the  columns  of  Morgagni,  between 
which  are  small  pouches  like  the  semilunar  valves  (Fig.  454).  Their 
free  borders  have  a  dentate  appeai'ance,  the  pccten,  and  the  papilla;  so 
formed  are  considered  to  have  special  tactile  organs,  which  regulate 
the  muscular  contraction.  On  introducing  the  finger  by  making 
gentle  pressure  whilst  the  patient  bears  down,  it  is  foimd  to  be 
grasped  below  by  the  external  sphincter  and  immediately  above  by 
the  internal  sphincter,  so  that  the  anus  forms  a  canal,  about  2 '5  cm. 
in  length.  The  internal  sphincter  is  the  speciallj'-  developed  lower 
edge  of  the  circular  fibres  of  the  rectum,  outside  of  which  the 
longitudinal  fibres  are  continued  downwards  to  join  the  external 
sphincter.    And  outside  the  longitudinal  fibres,  the  fibres  of  the 
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levator  ani  interlace  obliquely  with  the  external  sphincter.  The 
more  superficial  fibres  of  the  external  sphincter  are  simply  circular, 
the  deeper  fibres  are  eliptical,  arising  from  the  coccyx  and  ano- 
coccygeal raphe  are  continued  round  the  lower  half  of  the  anus  to 
unite  in  front  in  the  perineal  raphe,  and  in  women  join  with  the 
fibres  of  the  sphincter  vaginee. 

The  nerve  supply  of  the  rectum  and  anus  is  derived  from  the 
sympathetic  system  and  from  the  spinal  cord  at  about  the  level  of 
the  first  lumbar  vertebra  through  the  second,  third  and  foixrth  and 
sacral  nerves,  also  the  inferior  hsemorrhoidal  branch  of  the  internal 
pudic  supplies  the  skin  of  the  anus.    The  spinal  cord  centre  is  at 
the  same  level  as  the  gcnito-urinary  ;  the  cerebral  connection  is  not 
yet  known.     The  terminal  branches  of  the  superior  hasmorrhoidal 
artery  reach  the  sub-mucous  tissue  by  passing  through  the  muscular 
coat  a  finger's  length  from  the  anus,  and  continue  to  run  straight 
downwards,  whilst   giving   ofi"  circular   anastomosing  capillaries 
which  freely  communicate  with  the  terminal  branches  both  of  the 
middle  and  inferior  hemorrhoidal.    The  terminal  branches  of  the 
superior  hemorrhoidal  artery,  when  enlarged,  can  be  felt  pulsating 
beneath  the  mucous  membrane.    With  these  longitudinal  arteries 
run  the  superior  hemorrhoidal  veins.     They  commence  in  the 
sub-mucous  connective  tissue  just  above'  the  white  line  of  Hilton  as 
sinuses  the  size  of  a  grain  of  wheat.     This  forms  the  superior 
hemorrhoidal  plexus  from  which  veins  run  up  with  the  arteries 
obhquely  through  the  muscular  coat  into  the  inferior  mesenteric 
and  so  into  the  portal  vein.    These  veins  are  without  valves.  In 
young  people  under  normal  conditions  the  superior  hemorrhoidal 
plexus  has  only  small  communications  with  the  inferior  hemorrhoidal 
plexus.    This  latter  plexus  lies  below  the  white  line  and  under  the 
skin  around  the  anus.    The  plexus  empties  into  the  middle  and 
inferior  hemorrhoidal  veins  and  so  into  the  vena  cava.    In  later 
life  and  when  piles  arise,  there  is  a  free  communication  with  the 
superior  hemorrhoidal  plexus.    The  lymphatics  from  the  upper  and 
middle  rectv;m  commence  in  the  mucous  membrane,  and  run  up 
with  the  veins  through  lymphatic  glands  which  are  found  along  the 
course  of  the  superior  hemorrhoidal  veins  into  the  mesentery  of  the 
colon.     Some  lymphatics  may  follow  the  middle  hemorrhoidal 
vessels  and  terminate  in  glands  along  the  internal  iliac  artery.  The 
lymphatics  of  the  anal  and  perianal  skin  run  forwards  on  each  side  of 
the  perineal  raphe,  and  the  scrotum  or  vulva  over  the  origin  of  the 
adductors,  to  the  inguinal  and  femoral  glands. 

An  examination  of  the  anus  and  rectum  is  carried  out  by 
inspection,  by  palpation  of  the  anus  and  ischio-rectal  fosse,  by  digital 
examination  of  the  anus,  which  is  gently  drawn  apart.  The  rectum 
is  examined  digitally,  also  bimanually,  the  opposite  hand  pressing  on 
the  hypogastrium.  A  speculum  with  a  longitudinal  slit  and  an 
obturator  to  keep  it  clear  of  feces  whilst  being  passed  is  sometimes 
w.  61 
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used  for  inspecting  the  rectum.  Kelly's  proctoscope  is  a  metal  tube 
of  various  lengths,  the  longer  reaching  up  to  the  junction  with  the 
sigmoid,  the  patient  being  in  the  genupectoral  position  and  the 
interior  of  the  tube  illuminated.  A  more  complete  examination 
is  made  under  an  anaesthetic  after  dilating  the  anus,  in  combination 
with  vesical  and  vaginal  exploration  (q.v.). 

Congenital  malformations  of  the  amis.  Imperforate  anus. 
— Cause. — The  intestinal  canal  (hypoderm)  in  early  foetal  life  ends 
at  some  little  distance  from  the  surface  of  the  skin,  in  a  blind  pouch 
or  cloaca,  which  is  common  to  it  and  the  genito-urinary  organs.  In 
the  course  of  development  the  cutaneous  tissues  (epiderm)  become 
invaginated  towards  the  cloaca  at  the  spot  which  is  to  be  the  future 
anus.  The  intervening  tissues  are  absorbed,  and  a  communication  is 
thus  established  between  the  cloaca  and  the  surface  of  the  body,  the 


FiQ.  450. — Anus  absent.    Rectum  Fia.  451. — Anus  ending  in  cul-de- 

terminating  in  blind  pouch.  sac.    Rectum   ending  in  blind 

pouch,  with  some  but  not  raucli 
tissue  between  it  and  cul-de-sac. 

intestinal  portion  of  the  cloaca  at  the  same  time  becoming  differentiated 
from  the  genito-urinary.  An  arrest  in  the  above  process  of  develop- 
ment is  the  cause  of  imperforate  anus.  Thus  : — 1.  Should  no  invagina- 
tion of  the  skin  occur  (Fig.  450),  the  anus  will  be  entirely  absent.  In 
stich  a  case  the  intestine  may  terminate  in  a  blind  pouch  at  a  variable 
distance  from  the  surface,  a  thin  membrane  or  a  considerable  thick- 
ness of  tissue  intervening  between  the  skin-surface  and  the  interior 
of  the  gut.  At  times  the  intestine  may  stop  short  of  the  pelvis,  the 
rectum  being  then  of  course  wholly  absent.  2.  Should  invagina- 
tion occur,  but  the  intervening  tissues  not  be  absorbed,  an  anus,  to 
all  external  appearances  natural,  will  be  present,  but  will  be  found 
to  terminate  in  a  cul-de-sac  a  short  distance  from  the  surface  (Fig.  451 ). 
Here  again  either  a  thin  membrane,  or  a  considerable  thickness  of 
tissue,  may  intervene  between  the  top  of  the  cul-de-sac  and  the 
interior  of  the  gut.  3.  Should  the  process  by  which  the  in- 
testinal canal  is  normally  cut  off  from  the  genito-urinary  portion  of 
the  cloaca  also  fail,  the  intestine,  instead  of  ending  in  a  blind  pouch, 
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may  communicate  with  the  prostatic  urethra  (Fig.  452),  or  with  the 
vagina  (Fig.  453).  In  rare  cases  the  intestine  may  open  m  some  other 
abnormal  situation,  as  the  perineum  or  groin  or  loin. 

Treatment.  Where  only  a  thin  membrane  intervenes  its  division 

is  all  that  is  necessary  ;  but  when  there  is  no  appearance  of  an  anus, 
or  evidently  a  considerable  thickness  of  tissues  between  the  gut  and. 
the  surface,  a  vertical  incision  should  be  made  in  the  middle  line  at 
the  spot  where  the  anus  should  be  normally  situated.  If  the  dis- 
tended bowel  is  now  seen  or  felt  to  bulge  in  the  wound  it  should  be 
exposed  with  a  few  touches  of  the  knife,  and  then  cautiously  opened 
by  an  incision  made  in  the  same  direction  as  the  wound.  Should  it 
not  be  thus  discovered,  the  dissection  must  be  carried  on  cautiously 
in  an  upward  and  backward  direction  for  an  inch  to  an  inch  and  a 
half,  of  course  keeping  to  the  middle  line  and  well  towards  the 
sacrum  lest  the  peritoneum  be  wounded.    If  the  bowel  is  detected  it 


Fia.  452. — Anus  ending  in  a  cul-de- 
sac.  Rectum  opening  into  pros- 
tatic urethra. 


Fio.  453. — Rectum  opening  into  vagina, 
usually  just  above  the  ijosterior  four- 
chette. 


should  be  opened  ;  no  attempt,  however,  should  be  made  to  bring  it 
down,  but  the  finger  or  a  bougie  passed  daily  to  prevent  the 
wound  re-contracting. 

Mr.  Mayo  Robson  advises  us  to  continue  the  dissection  in  the  peri- 
neum, open  the  peritoneum,  seek  the  end  of  the  gut,  pull  it  down, 
and  fix  it  to  the  skin.  The  only  objection  to  this  method  is  the 
extreme  smallness  of  the  parts  in  the  new-born  infant,  an  objection 
that  may  be  partly  overcome  by  excising  the  coccyx.  If  not  found  in 
this  way  the  colon  may  be  opened  in  the  left  groin  (inguinal  colotomy). 

Proctitis  or  inflammation  of  the  rectum  is  rare,  It  may  be 
due  to  injury,  gonorrhoea,  or  dysentery,  and  run  an  acute  or 
chronic  course.  The  gonorrhceal  form  is  usually  seen  in  women 
and  may  terminate  in  stricture.  It  is  attended  by  pain,  tenesmus, 
bloody  stools,  oedema,  and  prolapse,  and  should  be  treated  by  rest, 
saline  purgatives  or  castor-oil  to  empty  the  rectum,  slop  diet  and 
hot  sitz-baths,  with  starch  and  opium  enemata  to  relieve  pain.  When 
it  has  become  chronic,  astringent  injections  may  be  tried. 

01—2 
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Pruritus  ani,  or  itching  about  the  anus,  is  often  dependent  upon 
sweat  and  dirt,  constipation,  ascarides,  pediculi,  eczema  marginatum, 
condylomata,  piles  or  other  diseases  of  the  rectum.  It  also  occurs 
from  excoriation  in  the  anal  canal  prodiicing  hypertrophy  of  a  mucous 
fold  scarcely  amounting  to  a  fissure  or  fistula,  which  yet  may  per- 
sist for  a  long  time,  especially  on  the  posterior  aspect  (Wallis). 
Symptoms. — The  itching  is  often  intolerable,  and  is  usually  worse 
soon  after  the  patient  gets  warm  in  bed.  There  may  be  seen 
externally  slight  cracks,  or  eczema  from  the  scratching,  or  a  moist 
and  thickened  condition  of  the  skin,  but  occasionally  there  is  nothing 
to  be  seen  until  the  external  sphincter  is  drawn  apart.  Treatment. 
— The  cause  should  be  removed.  For  this  purpose  the  anal  canal 
and  the  rectum  require  to  be  carefully  inspected.  When  the  cause 
is  not  removed,  applications  such  as  perchloride  of  mercury  and 
carbolic  acid  in  the  form  of  lotions  or  ointments,  have  only  a 


Fig.  454.— Anal  fissure.  /.  Fissure  witli  tag  or  external  pile  at  the  lower  end. 
cm.  Columns  of  Morgagni.  v.  Valves,  one  of  which  when  torn  down,  forms  the 
fissure,  sk.  Skin.  7;..  Hilton's  line.  cs.  External  sphincter,  is.  Internal  sphincter 
and  circular  muscular  fibres.    Im.  Longitudinal  muscular  fibres,    la.  Levator  ani. 

temporary  effect.  It  has  been  found  necessary  to  excise  the  affected 
area,  and  replace  it  by  an  epidermal  graft  (Ball). 

Fissure  of  the  anus  is  a  small  painful  crack  or  ulcer  usually 
situated  just  within  the  anus,  and  seldom  involving  more  than  the 
skin  or  mucous  membrane.  Causes. — Almost  always  constipation, 
with  spasm ;  sometimes  neglect  of  local  cleanliness,  or  other  source 
of  irritation.  The  passage  of  an  unusually  hard  motion  is  often  the 
immediate  exciting  cause.  When  the  ulcer  is  once  thoroughly 
established,  healing  is  prevented  by  the  action  of  the  sphincter 
and  the  irritation  of  its  surface  during  the  passage  of  a  motion. 
Ball  attributes  it  to  the  tearing  of  one  of  the  small  anal  valves 
situated  at  the  junction  of  the  rectum  and  anus,  and  regards  the 
small  pile  at  the  distal  end  of  the  iissure  as  an  a3demato\is  condition 
of  the  torn-down  valve.  Symjitoms. — The  chief  of  these  is  pain,  the 
result  of  spasm  of  the  sphincter.  It  is  often  very  severe,  and  occurs 
during,  and  especially  after,  dcfajcation.  It  may  last  for  a  few 
minutes  or  longer,  even  to  several  hours,  and  then  cease  till  the 
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next  motion.  The  pain  may  not  only  be  felt  m  the  anus,  but  may 
be  reflected  do^vn  the  thighs  or  to  other  parts,  as  the  uterus  vagma, 
or  testicle  The  motions  are  often  slightly  streaked  with  blood 
sometimes  ^vith  pus.  On  examination  the  sphincters  are  foand 
spasmodically  contracted.  On  gently  everting  the  mai^ms  of  the 
anus  the  end  of  the  ulcer  will  be  discovered  usually  at  the  posterior 
part,  asmall  external  "sentinel"  pileorancedematous  fold  of  skin  which 
is  generally  present  then  serving  as  a  guide  to  it.  The  passage  of  the 
finger  is  attended  with  great  pain.  Treatment.-ln  slight  cases  the 
use  of  laxatives  and  the  application  of  astringent  lotions  or  sedative 
ointments  before  and  after  defeecation  may  be  sufficient.  Phe  small 
pile  at  the  end  of  the  fissure  can  be  cut  oflF  and  then  the  fissure 
quickly  heals  (Ball).  This  operation  is  better  than  that  of  sub- 
cutaneous division  of  the  sphincter  and  may  be  done  by  painting 
the  mucous  membrane  with  cocain  or  spraying  it  with  chloride  of 
ethyl,  and  does  not  necessitate  the  patient's  lying  up  for  more  than 
two  or  three  days.  If  these  fail  the  sphincter  may  be  forcibly 
dilated  under  an  anesthetic,  which  has  the  great  advantage  of 
tending  to  relieve  the  constipation,  and  the  motions  afterwards  kept 
soft  for  a  fortnight  or  longer. 

Prolapsus  recti  is  the  protrusion  of  the  mucous  membrane  of 
the  lower  part  of  the  rectum,  and  more  rarely  of  the  muscular  coat 
as  well  procidentia  recti,  through  the  anus.  It  is  most  common  in 
children,  but  may  occur  at  any  age.  The  causes  are  either  a  relaxed  state 
of  the  sphincter  induced  by  general  weakness,  residence  in  hot  climates, 
etc.,  or  excessive  straining  due  to  stricture  of  the  urethra,  phimosis, 
stone  in  the  bladder,  ascarides,  constipation,  piles,  or  polypus.  Signs 
and  diagnosis. — It  commonly  appears  as  an  irregular  ring  of  mucous 
membrane,  or  when  much  is  protruded,  as  a  cylindrical  elongated 
swelling.  When  recent,  it  has  the  colour  of  healthy  mucous  mem- 
brane, but  if  not  soon  reduced  it  may  become  livid  and  congested, 
in  consequence  of  constriction  of  the  blood-vessels  by  the  sphincter. 
The  strangulation  may  proceed  to  such  an  extent  that  the  pro- 
lapsed portion  may  become  gangrenous  and  slough  away.  In 
old-standing  cases  it  becomes  indurated  and  leathery  from  exposure. 
It  may  be  diagnosed  from  polypus  by  the  presence  of  a  central 
aperture,  and  from  intussusception  by  the  mucous  membrane  being 
continuous  with  that  of  the  sphincter.  lu  intussusception  a 
sulcus  exists  between  the  protruded  part  of  the  bowel  and  the 
sphincter. 

Treatment. — Should  the  bowel  be  protruded  or  strangulated,  an 
attempt  should  be  made  to  reduce  it.  If  it  has  been  prolapsed 
only  a  short  time,  this  is  easily  accomplished  by  gentle  pressure, 
the  parts  having  been  well  smeared  with  vaseline  and  the  buttocks 
raised.  When  of  longer  standing,  firm  pressure  must  be  exei'cised 
on  it  for  ten  minutes  or  so,  or  the  finger  may  be  introduced  into  the 
orifice  and  the  bowel  pressed  back.    If  reduction  fails  and  the  part 
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is  much  inflamed,  an  ice-bag  may  be  applied,  and  another  attempt 
subsequently  made,  when,  if  still  unsuccessful,  nothing  remains  but  to 
allow  the  protruded  part  to  slough  off  or  to  excise  it.  If  the  muscular 
coat  protrudes,  no  operation  should  be  done  on  it  whilst  inflamed 
lest '  the  peritoneum  be  wounded.  Having  reduced  the  bowel,  the 
cause  of  the  prolapse  should,  if  possible,  be  removed,  and  to  prevent 
a  recurrence  the  nates  may  be  strapped  together,  or  a  pad  and 
T-bandage  worn,  and  the  motions  passed  at  bed-time  instead  of  in 
the  morning,  the  patient  lying  on  his  side  or  back  during  deftecatiou. 
Astringent  lotions,  or  ointments  of  sulphate  of  iron,  galls  or  tannin 
should  be  applied,  or  the  mucous  membrane  painted  with  nitrate 
of  silver,  whilst  any  pendulous  folds  of  skin  may  be  snipped  oflF,  so 
as  to  cause  some  amount  of  contraction  of  the  anus.  In  the  mean- 
while, the  motions  should  be  rendered  soft  with  gentle  laxatives. 
Should  these  means,  after  being  well  persevered  in,  fail,  a  more 
serious  operation  may  become  necessary.  Thus,  longitudinal  strips 
of  the  mucous  membrane  may  be  removed  by  ligature,  as  in  the  case 
of  piles ;  or  the  galvano-cautery  may  be  applied  in  two  or  three 
situations,  so  as  to  produce  lines  of  burns  in  the  long  axis  of  the 
bowel,  and  thus  cause  the  mucous  membrane  to  adhere  to  the 
muscular  coat  by  inflammation. 

When  the  prolapse  of  the  rectum  becomes  very  extensive,  either  it 
must  be  excised  as  directed  for  carcinoma,  or  the  gut  must  be  drawn 
up  and  fixed  to  the  inner  surface  of  the  abdominal  wall  through  a 
hypogastric  incision.  Paraffin  injections  are  not  advisable,  trouble- 
some suppuration  and  fistulse  may  result. 

Haemorrhoids  or  piles  are  swellings  inside  or  around  the 
margin  of  the  anus,  the  result  of  a  dilated  or  varicose  state  of  the 
blood-vessels. 

Ctmses.- — The  peculiar  anatomical  arrangement  of  the  hsemor- 
rhoidal  veins  have  been  described  under  Surgical  Anatomy.  Any- 
thing that  tends  to  congest  the  portal  system,  and  hence  obstruct  the 
return  of  venous  blood  from  the  hsemorrhoidal  veins,  such  as  high 
living,  cirrhosis  of  the  liver,  heart-disease,  etc.,  may  be  looked  upon 
as  a  predisposing  cause ;  whilst  anything  determining  local  congestion 
of  the  part,  such  as  habitual  constipation,  straining  at  stool  or  to  pass 
water  in  cases  of  enlarged  prostate  or  stricture  of  the  urethra ;  the 
pressure  of  the  gravid  uterus,  distended  colon,  or  ovarian  or  other 
pelvic  tumour ;  stricture  of  the  rectum ;  and  the  abuse  of  aloetic 
purgatives,  may  bo  regarded  as  an  exciting  cause. 

Pathology. — HEcmorrhoids  consist  at  first  of  little  more  than 
dilated  veins,  but  after  they  have  existed  some  time  the  blood  in  their 
interior  may  clot,  the  vein-walls  hypertrophy,  and  the  connective 
tissue  of  the  dilated  vein  become  infiltrated  and  thickened.  If  a  pile 
is  now  cut  into,  it  presents  a  spongy  vascular  structure,  with  a  small 
artery  in  its  centre.  Piles  may  be  situated  external  to  the  sphincter, 
and  are    then  covered  with  skin  (external   or   blind  iriles) ;  or 
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within  the  sphincter,  when  they  are  covered  {inUrwxl  or  bleeding  piles) 
in  part  with  skin,  and  in  part  with  mucous  membrane  (see  Fig-  ^55) 
An  cedematous  and  swollen  condition  of  the  muco-cutaneous  folds  and 
hypertrophied  flaps  of  skin  about  the  margin  of  the  anus,  although 
not  produced  by  dilatation  of  the  veins,  is  also  generally  spoken  of  as 
piles.  External  piles  occur  as  soft,  globular,  pinkish-blue  swellmgs, 
or  as  moderately  firm  fleshy  tumours,  or  as  little  more  than  loose 
hypertrophied  folds  of  skin.  Internal  piles  also  present  various  forms. 
They  may  consist  of  small  heemorrhoidal  veins,  dilated  and  varicose, 
aivino.  the  mucous  membrane  a  dark  purplish  colour,  and  rendering 
it  liable  to  become  prolapsed  daring  defa3cation  ;  or  they  may 
form  either  shghtly  raised,  flattish 
and  oblong  elevations,  or  distinctly 
globular  pedunculated  swellings. 
They  may  appear  very  vascular 
from  the  congestion  of  the  mucous 
membrane  covering  them,  and  then 
constitute  the  bleeding  pile;  or 
they  may  be  firm  and  fleshy  and 
of  a  reddish-brown  colour,  and 
then  do  not  readily  bleed.  Piles, 
whether  external  or  internal,  are 
at  times  liable  to  become  inflamed 
and  slough. 

Symptoms. — External  piles,  be- 
yond causing  some  amount  of 
itching  and  unpleasant  sensations 
about  the  anus,  may  give  rise  to 
no  symptoms  unless  irritated  or 
inflamed.  They  are  then  often  a 
source  of  much  distress.  The  pile 
becomes  swollen  and  painful,  the 
pain  being  reflected  to  the  sur- 
rounding parts,  and  increased  on 
sitting,  standing,  and  walking.  The  acute  symptoms  usually  sub- 
side in  a  few  days,  but  often  leave  the  parts  thickened  and  irritable, 
and  are  liable  to  recur  from  time  to  time.  Internal  piles  are  pro- 
ductive of  more  trouble,  the  chief  symptoms  to  which  they  give  rise 
being  hajmorrhage,  and  irritation  and  pain  consequent  on  their 
protrusion  and  constriction  by  the  sphincter  or  as  a  result  of  their 
becoming  inflamed  ;  whilst  the  hajmorrhage,  when  severe,  may  be 
productive  of  anaemia  and  all  its  attendant  constitutional  symptoms. 
The  amount  of  ha3morrhage  may  vary  from  a  few  drops — a  mere 
streaking  of  the  motions  with  blood — to  several  ounces. 

When  first  noticed,  the  protrusion  of  the  piles  occurs  only  during 
defsecation  ;  and  although  they  may  at  first  go  back  spontaneously, 
they  often  require  replacement  by  the  finger,  as  otherwise  they  are 


Fig.  455. — Diagram  of  internal  piles. 
The  interrupted  line  a  to  6  indicates 
the  course  of  separation  and  removal 
after  ligaturing  the  vessels  at  the 
level  of  b.  sJc.  Skin.  ar.  Hilton's 
line.  mm.  Mucous  membrane,  es.  Ex- 
ternal sphincter,  is.  Internal  splnnc- 
•ter  and  circular  fibres  of  rectum. 
Im.  Longitudinal  muscular  fibres. 
la.  Levator  ani.  h.  Htemorrhoidal 
artery,  v. v.  Hasmorrhoidal  vein  and 
varicose  dilatations. 
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apt  to  become  strangulated  by  the  sphincter  and  irritated  or  inflamed 
from  the  chafing  of  the  clothes.  Later  the  sphincter  becomes  dilated, 
and  they  may  protrude  at  times  other  than  during  defalcation,  and 
in  long-standing  cases  the  mucous  membrane  becomes  permanently 
prolapsed,  and  the  pile  remains  constantly  protruded.  External 
piles  then  generally  form  in  addition  to  the  internal,  whilst  the 
mucus  exuded  from  the  parts  is  a  constant  source  of  annoyance. 
The  constitutional  symptoms  to  which  the  loss  of  blood  and  the 
pain  and  irritation  may  give  rise  are  pallor,  palpitation,  breathless- 
ness,  fainting,  and  headache.  From  the  reflex  character  of  the 
pain  the  patient  may  refer  the  symptoms  to  other  parts,  as  the 
testicle,  bladder,  kidneys,  spine,  or  uterus. 

Diagnosis. — External  piles  may  be  readily  diagnosed  from  condy- 
lomata, polypi,  and  carcinoma  by  the  characters  already  given. 
Internal  piles  may  be  suspected  from  the  above-mentioned  symp- 
toms, and  if  not  protruded  they  may  generally  be  brought  into  view 
by  asking  the  patient  to  bear  down  as  if  to  defsecate,  whilst  the 
surgeon  makes  gentle  traction  on  the  margin  of  the  anus.  If  this 
does  not  succeed  and  the  bowel  is  loaded,  an  enema  should  first  be 
given.  Examination  with  the  finger,  unless  the  surgeon  has  had 
some  experience,  fails  to  detect  the  pile,  as  when  neither  irritated, 
inflamed,  nor  protruded  it  is  soft  and  flaccid,  like  the  rest  of  the 
mucous  membrane. 

The  treatment  of  piles  may  be  divided  into  the  palliative  and  the 
radical. 

The  palliative  treatment  consists  in  employing  such  means  as  are 
calculated  to  relieve  the  congestion  of  the  hsemorrhoidal  veins.  Thus 
constipation  must  be  combated  by  the  use  of  such  laxatives  as  the 
confection  of  senna,  compound  liquorice  powder,  the  liquid  extract 
or  tabloids  of  cascara  sagrada,  or  Apenta  or  Friedrichshall  Avaters  ; 
whilst  strong  purgatives  especially  aloes,  high  living,  and  alcoholic 
stimulants  should  be  avoided  and  the  seci*etious  of  the  liver 
promoted  by  exercise.  Locally,  the  parts  should  be  kept  scrupu- 
lously clean,  and  astringed  by  such  applications  as  the  liquid 
extract  of  hamamelis,  the  compound  ointment  of  galls,  the 
ointment  of  calomel,  or  ointments  of  sulphate  of  iron,  acetate 
of  lead,  or  tannic  acid,  passed  through  the  sphincter  by  an 
ointment  introducer ;  or  by  injections  of  ice-cold  water,  to 
which  tincture  of  hamamelis  may  be  added.  When  the  piles 
are  inflamed,  the  patient  should  rest  in  bed  with  the  buttocks 
raised,  an  ice-bag  or  hot  boric  acid  fomentation  should  be  applied, 
and  a  morphia  suppository  introduced  into  the  rectum. 

The  radical  treatment  consists  in  removing  the  piles,  and  should 
be  resorted  to  when  palliative  measures  after  a  fair  trial  have 
failed,  and  when  the  piles  are  mox-e  or  less  constantly  down. 
Take  care  that  the  piles  are  not  symptomatic  of  some  more 
serious  disease,  as  stricture  or  cancer  of  the  rectum,  enlargement  of 
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the  prostate,  or  disease  of  the  uterus,  bladder,  or  liver,  or  the 
result  of  pregnaucy.  The  method  of  removing  the  piles  differs 
according  as  they  are  external  or  internal. 

External  piles  may  be  simply  snipped  off  with  the  scissors,  care 
being  taken,  however,  not  to  remove  too  much  of  the  integument 
lest  troublesome  contraction  of  the  anal  orifice  should  ensue. 

Internal  piles  may  be  treated  by  ligature,  the  clamp  and  cautery, 
crushing,  injections  with  carbolic  acid,  excision,  or  the  application 
of  nitric  acid.  Whatever  method  is  employed  a  purgative  should 
be  given  the  day  before,  and  the  rectum  cleared  on  the  morning  of 
the  operation  by  an  enema ;  and  after  the  patient  is  under  the  influ- 
ence of  the  antesthetic,  the  anus  should  be  forcibly  dilated  with  the 
fingers  or  thumbs  (Fig.  456),  the  muscular  fibres  being  stretched, 
not  ruptured,  to  bring  the  parts  well  into  view,  and  to  relax  the 
sphincter  for  ten  days. 

If  the  ligature  is  employed,  the  most  prominent  pile  should  be 


Fig.  456. — Forcible  dilatation  of  the  sphincters.    (Esmaroh  and  Kowalzig.) 

seized  with  forceps  or  hook,  and  the  junction  of  the  mucous  membrane 
and  the  skin  cut  through.  Then  with  the  finger  or  the  blunt-ended 
scissors  the  pile  is  separated  from  the  skin  and  sphincter  muscles 
upwards  until  the  base  is  formed  by  mucous  membrane  and  sub- 
mucous tissue  containing  the  vessels.  A  stout  silk  ligature  should 
then  be  tied  tightly  around  the  undetached  base  of  the  pile,  taking 
care  to  include  as  much  of  the  mucous  membrane  above  the  pile  as 
possible.  The  greater  part  of  the  pile  having  been  excised,  the  ends 
of  the  ligature  are  cut  off  and  the  stump  of  the  pile  returned  after 
the  others  have  been  treated  in  a  similar  way.  The  ligature  whilst 
transfixing  the  base  should  be  tied  as  tightly  as  possible,  and  in 
cutting  away  an  abundant  frill  of  the  pile  is  left  beyond  the  ligature 
to  prevent  slipping  of  the  pile  with  the  ligature.  The  skin  is  finally 
held  apart  to  sec  that  there  is  no  bleeding  point  untied,  and  then  a 
morphine  suppository  passed  into  the  anus,  and  a  pad  of  dressing 
applied  and  secured  in  situ  by  a  T-bandage.  Some  surgeons  insert  a 
rubber  tube  to  allow  flatus  to  escape,  others  insert  a  plug  of  gauze,  but 
we  have  found  such  measvu-es  unnecessary,  and  to  cause  considerable 
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irritation  and  annoyance.  The  bowels  should  be  opened  by  castor- 
oil  or  an  enema  of  olive-oil  on  the  second  day,  whilst  the  ligatures 
are  holding  firmly.  The  patient  is  thus  freed  from  flatus  and 
escapes  a  scybalous  motion  which  used  to  occur  when  the  bowels 
were  confined  for  a  week  by  means  of  opium.  Neither  skin  nor 
sphincter  muscle  should  ever  be  included  in  the  ligature,  and  then 
no  important  pain  will  be  caused.  Neither  should  any  skin  be 
excised  even  although  it  appear  redundant,  then  there  will  be  no 
tendency  to  constriction,  nor  will  the  passage  of  a  bougie  be  needed. 
Should  retention  of  urine  occur,  as  is  very  common  after  operations 
on  the  rectum,  it  should  be  relieved  by  passing  a  soft  catheter.  The 
ligatures  generally  come  away  before  the  tenth  day. 

Clamp  and  cautery. — A  pile  having  been  seized  with  the  forceps, 
the  clamp  is  applied  to  its  base,  the  pile  shaved  ofi^,  and  the  raw 
surface  cauterised.  As  the  eschar  is  eas'ily  rubbed  off  all  the  piles 
should  first  be  clamped. 

If  crushing  is  employed,  the  pile  is  drawn  into  the  crusher,  which 
is  then  screwed  tightly  home,  the  pile  cut  off,  and  the  crusher  removed 
after  a  minute  or  two.  After  crushing  the  base  of  the  pile  out  flat 
a  fine  ligature  may  be  put  on. 

Excision  has  been  employed  by  Mr.  Whitehead.  It  consists  in 
detaching  a  complete  ring  of  mucous  membrane  from  the  skin  and 
the  sphincter  muscles,  including  the  piles.  Then  the  piles  are  drawn 
down  and  the  mucous  membrane  cut  through  above,  whilst  tying  or 
twisting  any  vessels  that  bleed,  and  bringing  down  the  mucous 
membrane  and  securing  it  by  suture  to  the  anal  margin.  It  is 
required  when  there  is  much  prolapse.  Mistakes  have,  however, 
been  made  :  much  bleeding  has  been  occasioned ;  skin  has  been 
removed,  or  the  sphincters  injured,  and  so  stricture  has  followed. 

Injections  of  carbolic  acid. — The  strength  usually  employed  is  half 
a  drachm  of  the  acid  to  a  drachm  each  of  glycerine  and  water,  four 
or  five  minims  being  thrown  into  the  centre  of  the  pile  by  a  hypo- 
dermic syringe.  The  process  has  to  be  repeated  several  times,  takes 
some  weeks  to  effect  a  cure,  and  is  not  without  danger  of  embolism. 

Nitric  acid  was  formerly  applied  to  the  sessile  vascular  pile,  under 
cocain,  with  a  glass  rod  through  a  speculum,  and  any  excess  of  acid 
removed  by  a  weak  alkaline  lotion.  But  stretching  the  anus  under 
an  anajsthetic  and  searing  with  the  actual  cautery  should  be 
preferred. 

An  ischio-rectal  abscess  (Fig.  457)  is  one  that  forms  in  the 
loose  cellular  tissue  in  the  ischio-rectal  fossa,  and  should  be  dis 
tinguished,  on  the  one  hand,  from  the  small  abscesses  which  may 
occur  round  the  margin  of  the  aniis  in  the  cutaneous  folds  {perianal), 
and,  on  the  other  hand,  from  the  abscesses  which  may  form  between 
the  mucous  and  muscular  coats  of  the  rectum  or  round  the  gut  in 
the  pelvic  cellular  tissue.  The  cause  of  ischio-rectal  abscess  is 
inflammation  around  the  rectum  {j^eript-octitis).    The  inflammation 
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may  be  due  to  perforation  of  the  mucous  membrane  by  a  fish-bone 
or  other  foreign  body,  followed  by  ulceration  and  the  escape  ot 
fffices  into  the  ischio-rectal  fossa;  or  it  may  be  due  to  mjury  from 
without,  as  a  kick  or  blow.  In  tuberculous  subjects  abscess  is 
common  from  very  slight  causes,  and  is  probably  then  the  result 
of  the  breaking  down  of  a  local  deposit  of  tubercle.  The  symptoms 
vary  according  as  the  abscess  is  acute  or  chronic.  The  acute  begins 
with  pain,  which  soon  becomes  throbbing,  and  is  followed  by 
swelling  and  redness  on  one  side  of  the  anus,  and  later  by  fluctua- 
tion    In  the  chronic  the  symptoms  may  be  so  slight  as  to  escape 


FiQ.  457.— A.  Submucous  abscess  and  internal]  blind  fistula.  B.  Ischio-rectal 
abscess  and  external  blind  fistula.  0.  Fistula  in  ano.  D.  Horseshoe  fistula  in 
ano.  e.s.  External  sphincter,  i.s.  Internal  spliincter.  l.m.  Longitudinal  fibres 
of  rectum,  o.i.  Obturator  internus.  a.  Levator  ani.  w.  Ischium.  56.  Sub- 
mucous abscess,  sb.  m.f.  Submucous  fistula  or  internal  blind  fistula,  is.r.a. 
Ischio-rectal  abscess,    e.b.  f.  External  blind  fistula.    ^.  in  a.  Fistula  in  ano. 


notice  till  the  abscess  bursts  into  the  bowel  and  the  pus  escapes  by 
the  anus.  Treatment. — An  early  incision  should  be  made  in  order 
to  prevent,  if  possible,  the  abscess  breaking  into  the  bowel  and  a 
fistula  resulting.  The  incision  should  be  free  and  of  a  T-shape, 
to  secure  a  free  vent  for  the  discharge  and  promote  the  healing  of 
the  abscess  from  the  bottom,  lest  the  abscess-cavity,  as  is  very 
frequently  the  case,  from  the  constant  action  of  the  sphincter, 
degenerate  into  a  fistula. 

Fistula  in  ano  is  a  fistulous  track  by  the  side  of  the  anus. 
Three  forms  are  described  : — 1.  The  complete  (Fig.  457,  C),  in  which 
the  fistula  opens  internally  into  the  rectum,  and  extei'ually  on  to 
the  skin ;  2.  The  blind  external  (Fig.  457,  B),  in  which  it  only  opens 


972 


DISEASES  OF  REGIONS. 


on  to  the  skin ;  and  3.  The  blind  internal  (Fig.  457,  A),  in  which  it 
only  opens  into  the  bowel. 

The  complete  is  by  far  the  most  common  form.  It  gener- 
ally extends  obliquely  upwards  on  one  side  of  the  anus  and 
opens  into  the  bowel  posteriorly  between  the  external  and  internal 
sphincters,  or  it  may  take  a  curved  course  around  the  bowel  and  then 
open  into  it  {the  horseshoe  fistula,  Fig.  457,  D).  Frequently  it  extends 
up  beyond  the  internal  opening  by  the  side  of  the  rectum  in  the  form 
of  a  cul-de-sac  ;  or  it  may,  though  very  rarely,  open  into  the  bowel 
several  inches  above  the  anus.  In  rare  instances  there  may  be  two 
interna]  openings.  Secondary  fistulse  branching  ofiF  from  the  main 
fistula  are  often  found  burrowing  beneath  the  skin  of  the  perineum 
and  buttock,  aud  sometimes  opening  at  a  considerable  distance  from 
the  anus.  The  external  opening,  however,  is  usually  about  half  an 
inch  from  the  anus ;  but  it  may  be  a  greater  distance  from  it,  or 
close  to  it,  and  then,  perhaps,  hidden  by  the  loose  folds  of  skin. 
It  may  be  little  more  than  a  minute  hole  exuding  a  slight  moisture ; 
or  it  may  be  encircled  by  a  ring  of  granulations,  and  the  skin  in 
its  neighbourhood  may  be  red  and  brawny.  The  fistulous  track 
itself  will  generally  be  found  lined  with  a  smooth  shining  membrane, 
and  its  walls  indurated  when  it  has  existed  some  time. 

Causes. — A  fistula  is  generally  the  result  either  of  the  bursting  of 
an  ischio-rectal  abscess  into  the  bowel,  or  on  to  the  skin,  or  in  both 
directions ;  or  of  ulceration  or  perforation  of  the  mucous  membrane 
and  the  extension  of  the  ulcerative  track  downwards  towards  the 
skin,  which  it  may  or  may  not  penetrate.  It  is  often  seen  in 
phthisical  subjects,  and  occurs  as  a  complication  of  cancerous  and 
other  strictures  of  the  rectum.  The  two  chief  reasons  why  the 
fistula  does  not  close  are  the  constant  movements  of  the  sphincter 
and  the  escape  of  fsecal  matter  into  it. 

Symptoms. — Uneasiness,  pain  or  tenderness  of  the  parts,  especially 
on  defsecation  and  movement ;  more  or  less  constant  discharge  of 
pus  or  purulent  fluid  from  the  external  opening ;  escape  of  faeces 
where  the  fistula  is  complete,  or  a  slight  dischai'ge  of  pus  from 
the  bowel  with  the  motions  if  the  fistula  is  of  the  blind  internal 
variety ;  mental  worry,  anxiety  and  depression ;  at  times  exacerba- 
tion of  the  inflammation  with  pain  and  increased  discharge ;  and 
often  the  history  of  a  previous  abscess  having  formed  in  the 
ischio-rectal  fossa. 

Diagnosis. — In  the  complete  fistula  in  ano,  the  diagnosis  is 
readily  made  by  passing  a  probe  up  the  fistula  into  the  bowel,  and 
by  feeling  the  internal  opening  (which  has  sometimes  the  form  of  a 
small  depression  in  the  centre  of  a  slight  papilla-like  eminence) 
with  the  finger  in  the  rectum. 

In  the  blind  internal  fistula  a  soft  spot  in  the  centre  of  an  indurated 
portion  of  the  tissues  by  the  side  of  the  anus  will  be  felt,  and  pro- 
bably an  indurated  track  will  be  detected  leading  from  this  towards 
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the  bowel  The  internal  opening,  which  has  the  characters  given 
above  will  be  discovered  just  within  the  anus  on  passing  the  finger 
into  the  rectum.  Into  this  opening  a  bent  probe  may  be  passed, 
and  its  end  made  to  project  under  the  soft  spot  on  the  skin-surface. 

In  the  blind- external  fistula  the  probe  cannot  be  made  to  enter 
the  bowel  on  being  passed  up  the  fistula,  and  no  internal  opening  can 
be  felt  in  the  rectum  by  the  finger.  In  all  cases  the  rectum  should 
be  carefully  examined  to  exclude  stricture  or  cancerous  disease. 
From  urinary  fistulse  tracking  down  towards  the  anus  a  fistula  m 
ano  is  readily  distinguished  by  the  characters  given  above,  and  by 
the  absence  of  urethral  and  bladder  trouble,  and  by  no  urine 
escaping  through  the  fistula. 

Treatrnent.—kWhowgh.  in  exceptional  instances  fistulfe  have 
closed  spontaueously,  an  operation,  as  a  rule,  is  required.  Before 
operating  for  fistula  the  chest  ought  always  to  be  examined,  since 
tuberculosis  in  the  lungs  may  be  discovered,  in  which  an  operation 
may  afi'ord  relief  if  the  tubercle  is  in  an  early  stage.  The  urme 
should  also  be  tested  for  albumin,  and  the  absence  of  stricture  or 
cancer  of  the  rectum  determined. 

Operation. — For  fistula  in  ano,  the  superficial  portions  of  the 
fistula  should  be  laid  open  and  traced,  as  is  generally  the  case, 
to  the  posterior  part  of  the  anus,  whence  a  probe-pointed  director 
may  be  passed  into  the  bowel.    The  point  of  the  director  is  brought 
out  through  the  anus,  and  then  by  running  a  curved  bistoury 
along  the  director  and  cutting  out  the-  external  sphincter  is  divided 
directly  across  its  fibres,  and  this  in  one  place  only.    The  upward 
prolongation  of  the  fistula  beyond  the  internal  opening  should  next 
be  laid  completely  open  into  the  cavity  of  the  bowel.    A  careful 
search  should  now  be  made  with  a  probe  for  all  secondary  fistula)  or 
lateral  sinuses,  and  these  laid  freely  open.    The  lining  membrane 
of  the  fistula  should  next  be  destroyed  by  excising  it  with  a 
bistoury,  or  scraping  it,  as  otherwise  the  fistula  is  apt  to  re-form. 
If  of  old  standing  the  complete  fistula,  including  its  openings,  may 
be  excised,  under  the  guidance  of  a  fine  probe  in  its  lumen.  The 
wound  should  finally  be  filled  with  iodoform  gauze,  and  a  pad  and 
T-bandage  applied.    After  the  operation  the  bowels  should  be 
relieved  by  castor-oil  or  an  enema  on  the  second  day  for  the  reasons 
mentioned  under  Piles.    The  wound  should  be  dressed  daily  with 
iodoform  gauze  lightly  pressed  into  it.    Thus  healing  takes  place  from 
the  bottom  to  the  surface,  and  although  the  process  may  take 
several  weeks,  the  result  will  be  permanent.    There  is  the  greatest 
tendency  for  the  skin  to  quickly  heal,  when  the  fistula  will  sooner 
or  later  inevitably  recur.    It  is  very  rarely  advisable  to  suture  the 
wound  after  excision,  for  it  is  most  difficult  to  avoid  septic  infection 
beneath  the  united  skin ;  the  fistula  is  re-established,  and  the  patient 
as  far  as  ever  from  being  cured. 

In  some  cases  of  blind  external  fistulse  a  fi*ee  T-shaped  incision 
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will  suffice  without  cutting  through  the  sphincter  or  entering  the 
I'ectum. 

When  only  a  blind  internal  fistula  is  foimd,  the  anus  is  well 
dilated,  and  a  probe  passed  up  the  track  of  the  fistula  to  its  end, 
and  this  serves  as  a  guide  by  which  the  whole  length  of  the  fistula 
is  laid  open  into  the  cavity  of  the  rectum. 

Polypi  generally  occur  as  pedunculated  growths  springing  from 
the  submucous  tissue,  usually  of  the  lower  part  of  the  rectum. 
They  vary  in  size  from  a  pea  to  a  cherry,  and  in  colour  from  white 
or  pale  pink  to  a  deep  red.  The  two  chief  forms  are  (1)  the  soft  or 
vascular,  which  show  microscopically  an  adenomatous  stracture 
(Fig.  49,  p  138),  with  at  times  some  amount  of  myxomatous  degenera- 
tion, and  are  most  common  in  children;  and  (2)  the  hard  or  fibrous, 
which  are  more  rare  and  generally  occur  in  adults. 

Symptoms. — Polypi  are  the  commonest  cause  of  bleeding  from 
the  rectum  in  children,  the  blood  escaping  not  only  daring  but  also 
after  defascation.  When  low  down  they  cause  straining,  jDcrhaps  a 
mucous  discharge,  and  agonizing  pain  after  defsecation  from  being 
caught  in  the  sphincter.  When  large  they  may  produce  prolapse 
or  intussusception.  Small  polypi  beyond  the  reach  of  the  sphincter 
may  cause  no  symptoms.  They  are  usually  detected  by  sweeping 
the  finger  well  round  the  rectum,  the  examination  being  best  made 
after  the  bowels  have  been  emptied  and  the  polypus  brought  down 
by  an  enema. 

The  treatment  consists  in  ligature  of  the  pedicle,  followed  by 
excision  of  the  growth.    They  do  not  recur. 

Papillomatous  or  villous  tumours  of  the  rectum  are  rare. 
They  have  a  papillomatous  structure,  spring  from  the  mucous 
membrane,  and  may  be  single  or  multiple.  The  single  papilloma 
(Fig.  458)  occurs  as  a  distinct  flocculent  villous  growth  giving 
rise  to  great  irritability  of  the  rectum  and  frequent  haemorrhages. 
They  are  most  frequently  met  with  in  patients  over  forty  years  of 
age.  The  multiple  occur  as  small  growths  having  similar  characters 
to  the  single,  and  may  be  scattered  in  great  numbers  throughout  the 
rectum  and  over  the  lower  part  of  the  colon.  They  occur  in  young 
adult  males,  and  are  often  met  with  in  several  members  of  the 
same  family,  and  frequently  terminate  in  carcinoma.  Frequent 
ha3morrhages,  diarrhoea,  irritability  of  the  bowel  and  the  passage  of 
a  glairy  mucous  discharge  are  the  chief  signs.  Treatment. — The 
single  variety  must  be  excised.  The  larger  tumours  in  the  multiple 
form  may  be  removed  with  as  many  of  the  smaller  as  can  be  got 
away,  but  they  are  apt  to  recur  and  then  to  become  malignant. 

Epithelioma  of  the  anus  is  occasionally  met  with  at  the  junction 
of  the  skin  and  mucous  membrane.  It  occurs  in  old  people  as  a 
nodular  indurated  mass,  having  the  ordinai-y  characters  of  an 
epithelioma.  The  inguinal  glands  become  enlarged,  but  dissemina- 
tion in  internal  organs  is  late.     It  must  be  distinguished  from 
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a  syphilitic  sore.  Treatment.— Free  excision  along  with  the  inguinal 
glands. 

Strictiire  of  the  rectum  may  be  divided  into  the  simple  and 
the  malignant. 

1.  The  simple  or  fibrous  stricture  may  be  caused  by  the 
contraction  of  inflammatory  products  in  the  mucous  and  submucous 
coats,  or  of  cicatrices  following  simple,  syphilitic,  or  dysenteric 
ulceration  ;  by  injury,  or  operation  on  the  bowel ;  or  it  may  be  the 
result  of  pelvic  inflammations  (peri-  or  para-metritis). 

Pathology. — The  stricture  is  generally  situated  from  one  to  two 
inches  from  the  anus,  but  may  occur  at  any  part.  It  may  involve 
only  a  narrow  ring-like  portion,  when  it  is  called  annular ;  or  it  may 
include  an  inch  or  more  of  the  gut,  when  it  is  sometimes  spoken  of 


Fig.  458. — Papilloma  of  the  rectum.    (St.  Bartholomew's  Hospital  Museum.) 

as  tubular.  The  strictured  portion  of  the  bowel  consists  in  great 
part  of  fibrous  tissue.  The  syphilitic  variety,  which  is  much  more 
common  in  women  than  in  men,  is  often  combined  with  condylomata 
or  ulceration  about  the  anus,  and  the  mucous  membrane  between 
the  anus  and  the  stricture  is  frequently  ulcerated.  The  simple 
annular  form  met  with  in  women  is  believed  by  some  surgeons  to 
be  due  to  gonorrhoea  or  to  pelvic  inflammation.  It  generally  occurs 
about  an  inch  within  the  anus,  the  miicous  membrane  below  showing 
no  evidence  of  previous  ulceration. 

The  bowel  above  the  stricture,  whatever  the  variety,  is  generally 
distended  with  fseccs,  the  muscular  coat  hypertrophied,  and  the 
mucous  membrane  ulcerated  ;  whilst,  in  the  neighbourhood  of  the 
stricture,  the  coats  are  often  so  thin  that  the  least  force  causes 
them  to  give  way.  Fistulas  often  form  below  the  stricture,  and 
hsemorrhoids  are  a  frequent  concomitant, 
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Symptoms  and  diagnosis. — Pain  and  difficulty  in  passing  a  motion, 
constipation,  and  later,  constipation  alternating  with  diarrhoea.  The 
motions,  when  the  stricture  is  near  the  anus,  become  small,  ribbon- 
like, and  streaked  with  discharge.  There  is  a  frequent  desire  to 
defsecate,  but  little  passes  except  wind  and  discharge,  and  the  bowel 
feels  as  if  it  had  not  been  emptied.  In  tight  strictures  or  in  stric- 
tures with  ulceration,  fistulse  may  sometimes  form  about  the  anus, 
and  the  patient  gets  worn  out,  and,  after  many  years  perhaps  of 
suffering,  may  die  of  an  attack  of  peritonitis  or  obstruction.  The 
stricture  is  i-eadily  detected  on  passing  the  finger,  but  is  often  so 
tight  that  only  the  tip  can  be  got  into  it.  When  this  is  the  case 
on  no  account  should  the  finger  be  passed  through  it,  as  the  slight 
force  of  passing  the  finger  may  rupture  the  attenuated  walls  and 
peritonitis  and  death  ^ay  follow. 

Treatment. — As  a  rule,  gradual  and  careful  dilatation  by  means 
of  soft  flexible  bougies,  should  be  first  attempted,  and  will  generally 
be  successful ;  but  the  stricture  must  be  kept  dilated  by  the  sub- 
sequent occasional  passage  of  a  bougie.  In  exceptional  cases,  where 
the  stricture  is  very  resistant,  a  bougie  may  be  tied  in  for  some 
hours  at  a  time.  Where  the  parts  are  much  riddled  by  fistulse  a 
division  of  the  stricture  may  be  necessary.  This  may  be  done  by 
what  is  called  internal  or  external  linear  proctotomy.  In  the  former 
operation  the  knife,  guided  by  the  finger,  is  introduced  through  the 
stricture,  which  is  then  divided  in  a  posterior  direction ;  in  the 
latter,  the  stricture,  together  with  the  external  sphincter  and  other 
intervening  soft  parts,  is  completely  divided  down  to  the  coccyx. 
The  wound  is  then  stufi'ed  with  iodoform  gauze  and  bougies  sub- 
sequently passed  daily  to  prevent  recontraction.  In  very  obstinate 
cases  excision  is  done  and  the  healthy  bowel  above  brought  down 
and  fixed  to  the  skin. 

2.  Malignant  or  cancerous  stricture. — Pathology. — Cancer 
may  affect  the  anus,  and  then  as  in  other  situations  where  it  occui-s 
at  the  junction  of  skin  and  mucous  membrane,  takes  the  form  of 
squamous-celled  carcinoma  (see  Epithelioma  of  the  Anus,  p.  974). 
When  cancer  arises  within  the  rectum  it  is  nearly  always  of  the 
columnar-celled  variety  (Fig.  459  and  Fig.  56).  It  generally 
occurs  after  middle  life,  but  may  be  seen  in  young  adults,  even  under 
twenty.  It  may  occur  as  a  fungating,  more  or  less  distinct 
tumour  projecting  into  the  lumen  of  'the  bowel,  but  generally  as  a 
nodular,  or  ring-like  infiltration  of  its  coats.  In  either  case,  it  is  at 
first  covered  by  apparently  unaltered  mucous  membrane,  which,  how- 
ever, is  soon  destroyed  by  ulceration,  leaving  an  ulcer  with 
an  uneven,  fungating,  or  excavated  surface,  everted  edges  and  an 
indurated  base.  As  the  disease  extends  it  involves  the  muscular 
coat,  and  subsequently  the  surrounding  structures  and  organs,  gluing 
them,  as  it  were,  to  the  rectum,  and  finally  converting  the  whole 
into  a  cancerous  mass.    The  lymphatic  glands  in  the  meso-rectum 
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and  later  the  glands  along  the  iliac  vessels  become  aflfected,  and  the 
carcinoma  may  finally  be  disseminated,  secondary  growths  bemg  more 
especially  met  with  in  .  the  liver.  The  symptom.,  are  often  very  m- 
siclioiis  At  first  there  may  be  merely  some  complauit  of  mdigestion 
or  flatulency,  but  nothing  referable  to  the  rectum  ;  later  there  may 
be  mieasiness,  hardly  amounting  to  pain,  about  the  anus  ;  then  more 
or  less  backache  and  pain  on  defalcation  is  noticed ;  the  fseces  may 
■be  streaked  with  mucus  or  with  blood;  and  a  slimy  discharge  may 
be  present.  Later  the  motions  become  small,  flattened,  or  pipe-like 
when  the  stricture  is  near  the  anus,  or  scybalous  when  some  distance 


Fig.  459. — Columnar  or  adenoid  carcinoma  of  the  rectum  from  a  man  aged 
64  ycar.s.    (St.  Barlholomew's  Hospital  Museum.) 

above.  The  patient  strains  at  stool,  and  feels  as  if  his  bowel  had 
not  been  emptied ;  then  there  is  constipation  alternating  with 
diarrhoea,  and  an  offensive  sanious  discharge.  If  low  down  multiple 
fistulaj  may  form,  if  high  up  extension  may  take  place  to  the  bladder, 
or  the  ureters  may  be  compressed.  The  glandular  enlargement  by 
pressing  on  nerves  causes  great  pain  down  the  legs.  Emaciation 
and  cachexia  now  come  on,  with  more  local  pain,  and  the  patient 
dies  of  exhaustion,  uraemias,  peritonitis,  or  during  an  attack  of  acute 
obstruction. 

Tlic  diagnosis  can  only  be  arrived  at  by  a  local  examination.  The 
anus  generally  appears  healthy,  though  probably  patulous,  and  a 
healthy  strip  of  mucous  membrane  usually  exists  between  the  anus 
and  the  growth     When  the  growtb  can  be  felt,  its  indurated  base, 
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and  when  ulceration  has  occurred,  the  everted  edges  of  the  ulcer, 
and  the  sanious  and  foul  discharge,  render  the  diagnosis  generally 
easy.  When  beyond  the  reach  of  the  finger  it  may  at  times  be 
brought  down  by  asking  the  patient  to  strain.  The  fungating  form 
may  be  mistaken  for  a  villous  growth  ;  the  annular,  for  a  simple 
fibrous  stricture.  A  villous  groivth  may  be  distinguished  by  its 
velvety  and  supple  feel,  by  its  not  ulcerating  and  breaking  down, 
by  the  absence  of  induration,  by  the  discharge  being  thin  and  mucoid, 
the  blood  bright  and  small  in  quantity,  and  the  rectum  not  fixed, 
and  by  the  duration  of  the  disease.  A  fibrous  stricture  may  be 
known  by  its  long  duration,  by  being  less  indurated  than  the 
cancerous  form,  by  the  bowel  not  being  fixed,  and  when  due  to 
syphilis,  by  the  absence  of  a  healthy  strip  of  mucous  membrane 
between  the  growth  and  the  anus.  When  the  growth  is  higher  up 
it  may  be  examined  bimanually  under  an  ansesthetic  ;  its  lower 
margin  may  be  seen  through  a  proctoscope ;  the  dilated,  "  ballooned  " 
condition  of  the  rectum  may  indicate  paralysis  of  the  wall  from 
compression  of  nerves  by  the  growth. 

Treatment. — If  the  disease  is  seen  sufficiently  early  and  before  it 
has  involved  the  surrotinding  parts,  and  if  the  general  condition  of 
the  patient  is  otherwise  favourable,  excision  of  the  growth  with  the 
lower  end"  or  even  the  whole  of  the  rectum  should  be  undertaken, 
as  in  this  way  the  cancer  may  be  completely  removed,  and  not 
without  reasonable  hope,  in  some  of  the  less  malignant  forms  of  the 
disease,  of  its  not  returning.  Some  cases  have  been  reported  where 
it  has  not  done  so  for  several  years.  Before  forty  the  disease  is  so 
malignant  that  removal  is  all  but  hopeless.  In  older  patients  the 
results  are  relatively  favourable.  Previous  to  removal  of  the  rectum, 
some  have  performed  inguinal  colotomy,  but  this  addition  is  only 
exceptionally  needed.  Where  removal  seems  impracticable,  or 
otherwise  unadvisable,  such  palliative  measures  should  be  adopted  as 
may  render  the  last  few  months  or  years  of  the  patient's  life  as  com- 
fortable as  possible.  Thus  the  bowels  should  be  kept  gently  relaxed, 
the  diet  regulated,  and  the  pain  relieved  by  morphia  suppositories. 
The  bowel  is  kept  washed  out,  that  above  the  growth  by  passing 
through  it  a  rubber  catheter.  Should,  however,  there  be  very  frequent 
calls  to  deftecate,  much  pain  and  irritation  on  the  passage  of  fasces, 
or  obstruction  threatened  or  have  already  occurred,  inguinal  colotomy 
should  be  performed  (p.  890).  This  operation  should  not,  as  is  too  fre- 
quently the  case,  be  regarded  merely  as  a  last  resource,  to  be  under- 
taken when  obstruction  has  come  on,  as  then  the  dangerof  theoperation 
is  greatly  increased.  Nor  should  it  be  undertaken  in  every  instance, 
since  the  trouble  caused  by  the  cancer  is  not  always  suflicient 
to  justify  the  additional  inconvenience.  There  is  no  sufficient 
evidence  that  colotomy  retards  the  malignant  growth,  and  one 
symptom  is  not  relieved  by  it,  viz.,  pain  caused  by  pressure  on 
pelvic  nerves. 
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Excision  of  the  rectvim  may  be  performed  if  the  growth  is 
movable ;  if  the  iirethra,  prostate,  vagina  and  bladder  are  not 
involved ;  if  the  glands  are  not  enlarged,  and  if  the  patient  is  other-  ' 
wise  fairly  healthy.  The  removal  may  be  done  by  the  perineum  ni 
the  male,  by  the  vagina,  by  the  coccygeal  or  sacral  routes,  or  partly 
through  the  abdomen. 

The  perineal  route.— The  man  having  been  placed  ui  the 
lithotomy  position  and  a  staff  introduced  into  the  bladder,  a  curved 
bistoury  should  be  passed  along  the  finger  up  the  rectum,  and  its 
point  made  to  emerge  near  the  coccyx,  and  the  intervening  tissues 
cut  through  in  the  middle  line.    By  this  incision  a  free  exposure  is 
obtained.    Lateral  incisions  are  next  made  on  each  side  of  the  anus, 
meeting  in  front,  the  levatores  ani  divided,  and  the  bowel  rapidly 
cleared°either  with  the  finger  or  with  the  handle  of  the  scalpel  from 
the  tissues  of  the  ischio-rectal  fossa.    The  lower  part  of  the  rectum 
is  now  dissected  more  carefully  from  the  urethra  and  prostate,  and 
when  it  has  been  sufficiently  freed,  a  glass  tube  is  passed  up  well 
through  the  growth,  having  a  flange  to  prevent  slipping  and  the 
bowel  tied  tightly  over  the  tube,  and  then  cut  away  between  the 
ligature  and  the  growth.    A  rubber  tube  on  the  outer  end  of  the 
glass  one  enables  flatus  and  faeces  to  be  conducted  oft",  Avhilst  the 
gut  can  be  washed  out  with  an  enema  at  any  time.    The  rest  of 
the  wound  is  packed  with  gauze.    The  ligature  holds  for  about  four 
days,  and  meanwhile  the  raw  surfaces  begin  to  granulate,  so  that 
when  the  fteces  do  soil  the  wound  there  is  less  tendency  to  septic 
infection. 

The  vaginal  route. — A  longitudinal  incision  is  made  through  the 
posterior  wall  of  the  vagina,  the  rectum  excised  after  tying  in  a  tube 
and  the  vaginal  wound  then  united. 

Coccygeal  and  sacral  route  {Kras/ce's  operation). — The  greater 
part  or  even  the  whole  rectum  may  be  excised  by  this  method  when 
the  disease  is  fairly  movable.  The  special  merit,  besides  giving 
room,  are  that  the  presacral  glands  can  be  removed  up  to  the  pro- 
montory and  bleeding  is  well  under  control.  The  patient  is  placed 
in  the  prone  position  with  the  pelvis  well  raised  by  a  bolster.  By 
arranging  pillows  the  head  can  be  turned  to  one  side  and  the  antes- 
thetic  easily  given.  Alternatively  the  patient  may  be  in  the  left 
lateral  position  on  a  fairly  high  table.  An  incision  is  made  from 
the  anus  to  the  middle  of  the  sacrum,  and  the  coccyx  having  been 
freed  from  its  muscles  and  ligaments  is  then  cut  away  (Fig.  460). 
The  two  lower  segments,  not  more,  of  the  sacrum  may  also  be  removed, 
but  it  is  rarely  necessary.  There  is  no  advantage  in  trying  to  pre- 
serve the  bone  since  necrosis  may  follow  replacement.  The  presacral 
tissues  are  now  detached  from  the  sacrum  well  above  the  growth, 
or  up  to  the  promontory,  and  the  sides  and  front  of  the  rectum  are 
separated  by  the  finger  or  by  a  blunt  dissector.  If,  as  is  often  the 
case,  the  peritoneum  is  not  involved,  it  may  be  carefully  stripped 
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off  by  tlie  finger  or  by  a  sponge  on  a  holder.  If  it  is  involved  the 
cavity  is  opened  freely  and  the  gut  drawn  down.  One  of  the 
simplest  ways  of  dealing  with  the  gut,  if  a  preliminary  colotomy 
has  not  been  performed,  is  to  pass  a  glass  tube  well  beyond  the 
growth  and  tie  it  in  tightly  with  a  ligature  round  the  neck  and  then 
excise  the  growth.  Thus  all  the  vessels,  large  or  small,  are  occluded 
and  much  bleeding  avoided.  If  the  gut  comes  down  freely,  the  stump, 
after  the  growth  is  excised,  may  be  drawn  through  the  intact  sphincter, 
the  mucous  membrane  of  the  latter  having  been  cut  away  ;  or,  if  it 
will  not  come  down,  it  may  be  fixed  into  the  posterior  end  of  the 
wound  near  the  sacrum,  the  rest  of  the  wound  being  partly  sutured 
and  partly  filled  with  iodoform  gauze,  which  is  frequently  changed. 
Or  the  upper  end  of  the  bowel,  after  the  growth  has  been  cut  away 
and  the  vessels  tied,  may  be  joined  to  a  healthy  anal  portion,  if  such 

can  be  left ;  but  this  is  likely 
to  lead  to  a  very  tight  strictui'e 
at  the  point  of  union,  and 
bougies  will  have  to  be  used  to 
keep  it  dilated.  If  the  sphincter 
is  preserved  the  patient  may 
regain  control.  If  the  gut  has 
to  be  fixed  in  the  posterior  end 
of  the  wound  he  has  to  ^vear 
a  special  truss  with  a  plug. 
In  some  cases  the  gut  has  been 
passed  through  the  gluteus 
maximus,  the  fibres  of  which 
act  as  a  sphincter.  The  peri- 
toneum when  opened  should  be 
closed  by  suture.  The  bladder 
or  vagina  may  be  injured  when 
the  growth  involves  them,  also  the  ureter  has  been  wounded.  If 
these  accidents  occur  sutures  should  be  applied  at  once,  but  opera^ 
tions  involving  such  risks  should  not  be  undertaken.  In  cases  of 
a  doubtful  and  extensive  nature  a  preliminary  inguinal  colotomy  may 
be  an  advantage.  But  the  patient  is  left  with  two  openings,  one 
discharging  faeces  the  other  mucus,  or  he  must  undergo  a  further 
operation  for  closure  of  the  colotomy  opening. 

For  such  cases  there  has  been  introduced  the  combined  abdominal 
and  perineal  method. — The  abdomen  is  opened  in  the  middle  line 
below  the  umbilicus,  and,  irrespective  of  the  position  of  the  cancer, 
the  loop  of  the  sigmoid  which  has  the  longest  mesentery  is  selected. 
Here  the  bowel  is  divided  between  two  tight  ligatures,  and  each  end 
wrapped  up  in  gauze  to  prevent  feccal  contamination.  Now  the 
meso-rectum  is  raised  with  the  sacral  lymphatic  glands,  whilst  the 
hajmorrhoidal  vessels  are  securely  tied  above.  Next,  the  bowel  with  the 
growth  is  freed  as  far  as  possible  down  to  the  anus,  and  after 


Fig 


460. — Diagram  of  sigmoid  and  rectum 
fiom  beliind. 
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arresting  all  liEsmorrhage  and  cleaning  the  pelvis,  the  abdomen  is 
closed  Then  the  perineal  operation  is  proceeded  with.  The  mucous 
membrane  of  the  anal  canal  is  first  detached  ;  then  the  whole  rectal 
wall  above  the  sphincters  is  freed  upwards  until  the  perineal 
separation  reaches  that  previously  done  through  the  abdomen. 
After  all  the  growth  and  enlarged  glands  have  been  raised  together 
and  cut  away,  then  the  free  proximal  end  of  the  sigmoid  is  brought 
down  through  the  sphincters  and  fixed  in  the  position  oi  the  anus. 
Finally  the  ligature  on  the  bowel  is  divided  and  a  glass  tube  tied  in 
as  described  above. 


DISEASES  OF  THE  URINARY  ORGANS. 

SURGICAL  DISEASES  OP  THE  KIDNEYS. 

Examination  of  the  kidney  and  ureters.— 1.  On  palpation 
the  normal  kidney  cannot  usually  be  felt;  even  in  thin  patients 
under  an  antesthetic  the  outline  is  by  no  means  exactly  to  be  made 
out.  It  can  be  felt,  however,  though  of  normal  size,  if  it  is  mov- 
able, whether  floating  in  the  abdomen  or  slipping  down  behind 
the  peritoneum.  When  enlarged  it  tends  to  fill  and  bulge  the 
loin,  has  the  peculiar  shape  of  the  organ,  and  does  not  move  with 
respiration  unless  very  large. 

2.  Fercussion. — A  kidney  tumour  should  be  resonant  on  light 
percussion  owing  to  the  colon  being  in  front  of  it,  and  this  is  the 
more  marked  when  the  colon  is  distended  by  inflating  it  through  the 
rectum.    On  deep  percussion  it  is  dull. 

3.  Pain. — When  moderately  firm  pressure  over  the  kidney  causes 
pain  or  a  sickening  sensation  some  diseased  condition  is  probably 
present.  Pain  may  be  felt  in  the  loin,  down  the  course  of  the  ureter, 
in  the  groin  in  the  region  of  the  appendix  or  ovary,  or  in  the  testicle, 
which  may  be  tender  or  drawn  up  by  the  cremaster.  It  has  not 
been  proved  that  pain  can  be  transmitted  or  reflected  to  the 
opposite  side  (Morris),  and  such  cases,  viz.,  of  obvious  disease  on 
one  side  and  pain  on  the  other,  probably  indicate  bilateral  disease. 

4.  Exaviination  of  the  urine  is  essential  in  the  diagnosis  of  aflfec- 
tion  of  the  kidney.  The  facts  that  should  be  noted  are  the  total 
quantity  passed  per  diem,  the  average  amount  of  urea  that  it 
contains,  its  reaction  and  specific  gravity,  and  whether  abnormal 
substances  are  present  as  albumin,  sugar,  pus,  blood  or  special 
crystals  (see  p.  1000). 

5.  Examination  by  the  rectum  or  vagina  may  detect  a  stone  lodged 
in  the  lower  end  of  the  ureter  or  a  thickening  of  the  ureter. 

6.  Examination  with  the  cystoscope  (p.  1005)  may  be  einploj'cd,  and 
by  it  a  jet  of  blood,  or  even  pus,  may  be  perceived  spurting  out  of 
the  orifice  of  the  ureter  into  the  clear  water  with  which  the  bladder 
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has  been  filled.  Or  the  existence  of  disease  may  be  indicated  by  a 
swelling  and  projection  of  the  orifice  of  the  ureter. 

7.  Separation  of  the  urine. — The  ureters  have  been  cathe- 
terised,  in  the  male  tinder  the  guidance  of  the  cystoscope,  in  the 
female  through  a  urethral  speculum,  the  patient  being  in  the 
lithotomy  position  with  the  buttocks  ■  well  raised,  or  in  the  genu- 
pectoral  position.  Catheterisation  of  the  ureters  is,  however,  not  free 
from  danger  as  tending  to  aid  septic  materials  to  ascend  the  ureter 
to  the  kidney,  and  also  as  a  possible  caiise  of  reflex  suppression  of  urine. 
Moreover,  it  is  easy  to  make  the  ureter  bleed,  and  this  may  introduce 
a  fallacy.  By  means  of  separators,  such  as  those  of  Luys  (Fig.  461) 
or  Cathelin,  the  object  in  view,  the  separate  examination  of  the  urine 


Fig.  461. — Uiine  separator  in  position. 


from  each  kidney  may  be  sufficiently  attained  in  an  easier  and  less 
objectionable  manner. 

8.  Examination  by  the .  x  rays. — A  calculus  in  the  kidney  or 
ureter  may  be  discovered  in  this  way  (see  Plate  XXL). 

9.  Examination  through  an  abdominal  incision. — A  shrunken  or 
dilated  kidney,  a  horse-shoe  kidney,  and  a  stone  in  the  pelvis  or 
ureter  not  perceptible  throiigh  the  abdominal  wall  may  be 
detected  in  this  way.  It  is  possible,  however,  even  when  the 
hand  is  in  the  abdominal  cavity,  to  miss  such  conditions  on  account 
of  excess  of  renal  fat  or  inflammatory  thickenings.  An  abdominal 
exploration,  moreover,  does  not  solve  the  question  whether  a  kidney 
of  normal  size  is  a  healthy  or  a  diseased  one. 

10.  A  further  means  of  proving  that  the  opposite  kidney  is  a 
healthy  one  is  by  drainincj  the  diseased  kidney  through  the  lorn,  so 
that  the  urine  from  the  opposite  kidney  alone  enters  the  bladder. 

Nephritis,  or  inflammation  of  the  kidney,  whether  acute  or  chronic 
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Skiagram  of  a  stone  in  the  left,  kidney.    (Taken  by  Dr.  Hugh  Walsham  from  a  case 
of  Mr.  Butlin's  at  St.  Bartholomew's  Hospital.) 


[  To  face  p.  982. 
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(Bri-ht's  disease),  is  described  in  works  on  Medicine.  For  cases 
affected  with  chronic  albuminuria  it  has  been  proposed  to  form  an 
anastomosis  between  the  kidney  cortex  and  the  ---undmg  tissue 
so  as  to  improve  the  circulation  through  the  kidney^  This  is  done 
by  exposing  and  stripping  off  the  kidney  capsule  (Edebohls).  The 
operation  (p.  997)  is  under  trial.  .     •,■     ^-  p 

Septic  nephritis  is  commonly  the  result  of  long-standing  disease  of 
the  bladder,  urethra,  or  prostate,  or  of  the  impaction  of  a  calculus  in 
the  ureter  or  pelvis  of  the  kidney.  Traumatic  nephritis  has  already 
been  alluded  to  under  Injuries  of  the  Abdomen 

The  inflammation,  when  secondary  to  other  diseases  of  the  urinary 
or-ans,  may  be  produced  in  several  ways.    Thus,  it  may  be  due  to 
—"l   Tension  in  the  tubules  of  the  kidney,  resulting  from  obstruc- 
tion to  the  overflow  of  urine  consequent  upon  long-standing  stricture 
of  the  urethra  or  prostatic  enlargement.      Under  these  circum- 
stances the  inflammation  falls  chiefly  on  the  cortical  and  medullary 
substance  of  the  kidney  (interstitial  nephritis).     2.  The  presence  of 
septic  matter  in  the  pelvis  of  the  kidney  due  to  (a)  the  spread  of 
inflammation  up  the  ureter  from  the  bladder,  or  (b)  decomposition 
of  pent-up  urine  behind  an  impacted  calculus  in  the  ureter  or 
pelvis  of  the  kidney.    In  this  case  the  inflammation  is   of  a 
suppurative  character,  and  although  it  may  chiefly  affect  either  the 
lining  membrane  of  the  pelvis  (pyelitis),  or  the  substance  of  the 
organ  (suppwrative  nephritis),  it  more  generally  involves  both  (j^yelo- 
nephritis).    At  times  the  pelvis  and  calices  become  distended  with 
pus,  and  the  kidney  is  finally  converted  into  a  suppurating  cyst 
(pyo-nephrosis).    3.  Reflex  irritation  of  the  kidney  through  the 
nervous  system,  as  from  the  passage  of  a  catheter  in  stricture  or 
enlarged  prostate,  or  the  performance  of  some  operation  on  the 
urinary  organs,  as  lithotomy  or  lithotrity.     Here  the  inflammation 
is  usually  transitory,  unless  the  kidneys  are   already  suffering 
from  the  effects  of  urinary  obstruction,  when  it  may  run  on  to 
suppuration.     Generally  both  kidneys  are  affected. 

The  interstitial  nephritis  usually  begins  in  an  insidious  manner, 
the  kidney  mischief  being  obscured  by  the  primary  affection  of 
the  bladder  or  urethra  from  which  the  patient  is  probably  suffering. 
It  may  be  suspected,  however,  where  there  is  continual  loss  of 
strength,  increasing  pallor  and  gradual  wasting.  The  urine  is 
passed  in  large  quantities,  and  is  of  low  specific  gravity  from  con- 
taining too  little  urea.  Albumin  at  first  is  absent,  or  present  only  in 
small  quantities,  and  although  later  it  may  be  increased  in  amount, 
it  is  often  difl&cult  to  estimate  in  consequence  of  the  pus,  mucus,  or 
blood  which  may  be  present,  owing  to  the  diseased  bladder  or  other 
urinary  trouble.  Should  these  troubles  not  be  relieved,  the  symptoms 
of  the  kidney  affection  become  more  marked  ;  there  is  loss  of  appetite, 
a  furred  tongue,  nausea,  perhaps  vomiting,  increase  of  temperatui'e 
at  night,  a  hot  skin,  thirst,  and  emaciation.    This  condition  may 
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last  for  months,  when  the  symptoms  may  gradually  subside  if  the 
primary  trouble  can  be  removed  ;  or  it  may  terminate  in  exhaustion, 
urajmia  and  death ;  or  in  an  acute  attack  of  suppurative  nephritis. 

The  treatment  consists  essentially  in  removing  the  cause,  where 
this  is  practicable,  and  carefully  avoiding  all  sources  of  irritation 
that  may  react  through  the  nervous  system  of  the  kidney.  Thus, 
all  instrumentation  must  be  strictly  aseptic  and  done  in  the  gentlest 
possible  manner,  and  decomposition  of  the  urine  prevented  by  washing 
out  the  bladder  with  antiseptic  solutions.  The  patient  at  the  same 
time  should  be  kept  in  bed,  and  restricted  to  a  non-nitrogenous 
a\id  chiefly  fluid  diet ;  whilst  hot  flannels  and  occasionally  dry  cups 
should  be  applied  to  the  loins. 

Suppurative  nephritis. — Under  this  head  is  included  sup- 
puration of  tbe  pelvis  and  of  the  substance  of  the  kidney,  since 
hoth,  as  a  rule,  are  simultaneously  affected,  and  the  symptoms  are 
similar  or  identical.  Pyonephrosis  is  considered  separately.  Sup- 
purative nephritis  generally  occurs  in  the  course  of  long-standing 
disease  of  the  lower  urinary  organs,  attended  with  septic  decom- 
position of  the  urine  in  the  bladder,  whence  the  now  disused 
term  "Surgical  kidney."  It  is  probably  almost  always  due  to  the 
septic  micro-organisms  reaching  the  kidneys  from  the  bladder  by 
the  ureters.    It  may  be  preceded  by  interstitial  nephritis. 

The  sympt07ns  may  come  on  acutely,  are  then  ushered  in  by  a 
rigor  followed  by  sweating  and  fever.  The  tongue  becomes  dry  and 
red;  the  lips  and  teeth  are  covered  with  sordes;  the  appetite  is  lost; 
nausea,  vomiting,  or  diarrhoea  sets  in,  and  the  patient  may  then  sink 
into  a  typhoid  state  and  die.  There  is  no  oedema,  and  the  urine 
usually  continues  abundant  and  loaded  with  pus  to  the  end,  though 
it  may  at  times  be  diminished  in  quantity  or  even  suppressed.  It 
may  or  may  not  contain  blood. 

Treatment  of  the  disease  when  bilateral  as  a  rule  is  of  little 
avail ;  the  removal  of  the  cause  of  the  obstruction  and  the  drainage 
of  one  or  even  of  both  kidneys  through  the  loin  may  be  tried. 

Perinephritis,  or  inflammation  in  the  retroperitoneal  cellular 
tissue  around  the  kidney,  may  be:  (1)  primary,  from  injury; 
(2)  consecutive  to  renal  suppuration ;  (3)  a  secondary  extension 
from  the  cajcuni  and  appendix,  or  from  the  colon,  rectum,  uterine 
appendages,  gall-bladder,  spleen,  vertebra)  or  pleura;  (4)  pyfemic. 

Circumscribed  abscess  may  occur  in  the  kidney-substance  or 
in  the  cellular  tissue  around  (jicn-ne^yhritic  abscess).  It  must  be 
distinguished  from  pyonephrosis,  in  which  the  pelvis  and  calices 
are  distended  with  pus.  Cause. — It  is  generally  due  in  the  kidney 
to  injury,  pyEcmia,  or  renal  calculus.  When  it  occurs  in  the  peri- 
renal tissue,  it  may  be  consecutive  to  abscess  or  other  disease  of 
the  kidney  itself ;  or  it  may  be  due  to  causes  independent  of  the 
kidney,  as  cold,  disease  of  the  spine  and  other  conditions  leading 
to  the  formation  of  abscesses.     The  symptoms  are  those  of  deep 
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suppuration,  attended  with  certain  peculiarities  on  account  of  its 
situation.    Tlie  treatment  consists  in  making  a  free  incision  into  the 

abscess  through  the  loin. 

Hydronephrosis  is  an  over-distension  of  the  pelvis  and  calice,s_ 
of  the  Iddney  with  altered  urine,  and  is  often  bilateral.  Cause.— 
(1)  Any  condition  in  the  bladder,  ureter,  or  pelvis  of  the  kidney, 
producing  mechanical  obstruction  to  the  outflow  of  urine.  These 
conditions  may  be  divided  into' the  congenital,  such  as  kmks  of  the 


Fio.  462. — Hyilroneplirosis,  dilated  ureters,  bladder  ami  penis,  due  to 
phimosis  in  an  infant  aged  five  months.  (St.  Bartholomew's  Hospital 
Museum.) 


ureter,  valvular  character  of  its  junction  with  the  kidney  or 
smallness  of  its  vesical  orifice,  phimosis  (Fig.  462),  etc. ;  and 
into  the  acq%dred,  such  as  impaction  of  a  calculus  in  the  ureter, 
enlarged  prostate,  stricture  of  the  urethra,  movable  kidney.  (2)  Any 
condition  in  the  pelvis  or  abdomen  producing  direct  prcssui-e  on  the 
ureter,  such  as  tumours  of  all  kinds,  uterine,  ovarian,  inflammatory 
adhesions,  etc.  Patholocjy. — The  pelvis,  and  subsequently  the  calices 
of  the  kidney,  become  distended  with  urine,  the  cortical  substance  is 
destroyed  by  the  pressure  of  the  retained  urine,  and  the  whole  organ 
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finally  converted  into  an  irregvilar  cyst  (Eig.  462).  The  hydro- 
nephrotic  finid  consists  of  altered  urine,  and  may  contain  hardly 
a  trace  of  urea.  Symptoms. — When  the  obstruction  is  complete,  a 
tiimour,  which  is  often  of  a  great  size,  is  found  in  the  abdomen.  It 
"may  then  be  mistaken  for  an  ovarian  cyst,  an  hydatid  cyst  of  the 
liver  or  omentum,  a  distended  gall-bladder,  a  splenic  tumour,  a  solid 
tumour  of  the  kidney,  or  pyonephrosis.  From  these  a  hydronephrotic 
kidney  may  generally  be  distinguished  by  the  colon  being  in  front 
of  it,  by  the  presence  of  fluctuation,  by  its  dulness  to  percussion,  by 
its  situation  in  the  flank,  by  its  projection  more  or  less  in  the  loins, 
by  the  presence  of  an  area  of  resonance  between  the  hepatic  or 
splenic  dulness  according  as  the  right  or  left  side  is  affected,  by 
bladder  symptoms,  history  of  calculus  and,  perhaps,  of  blood  in 
the  urine,  and  by  the  presence  of  an  area  of  resonance  below  the 
tumour  and  absence  of  any  pedicle  leading  to  the  pelvis,  by  the 
uterus  being  free  and  not  displaced,  and  by  the  absence  of  febrile 
symptoms.  When  the  obstruction  is  intermittent  the  tumour 
periodically  shrinks,  and  at  the  same  time  the  bladder  becomes 
suddenly  filled  with  urine.  Treatment. — If  the  cause,  as  a  stricture, 
phimosis,  etc.,  can  be  removed  nothing  further  is  required.  If  the 
cause  is  not  discoverable  the  kidney  should  be  cut  down  upon  and 
drained  (see  Nephrotomy).  The  pelvis  and  ureter  should  then  be 
examined  by  prolonging  the  incision.  If  a  calculus  is  found  it 
should  be  removed  and  the  pelvis  or  ureter  sutured.  If  a  stricture 
is  detected  ureterotomy  should  be  performed  ;  or  the  strictured  portion 
excised  and  either  end  to  end  union  made  or  else  the  upper  end 
implanted  in  the  bladder. 

Pyonephrosis  is  the  distension  of  the  pelvis  and  calices  of  the 
kidney  with  pus,  and  the  subsequent  destruction,  more  or  less 
complete,  of  the  medullary  and  cortical  substance,  the  whole  kidney 
being  at  length  converted  into  a  large  multilocular  suppurating  cyst. 
This  cyst  may  rupture  into  the  peritoneal  cavity  or  colon,  or  into  the 
surrounding  tissue,  causing  a  perinephritic  abscess.  Causes. — It 
may  follow  pyelitis, '  owing  to  the  blocking  of  the  ureter  with  a 
clot  of  blood  or  pus  ;  or  it  may  be  engrafted  on  hydronephrosis, 
consequent  upon  tapping  or  injury.  At  times  it  may  be  the  result 
of  tubercle,  or  of  a  direct  injury  of  the  kidney.  Symptoms. — In 
addition  to  a  tumour  in  the  abdomen  with  characters  similar  to 
those  of  hydronephrosis,  thei-e  will  be  pain  in  the  tumour,  especially 
on  pressure,  febrile  disturbance,  and  if  the  obstruction  of  the  ureter 
is  incomplete,  pus  in  the  urine  from  time  to  time.  Treatment. — 
Nephrotomy,  with  -removal  of  any  obstruction  discovered  in  the 
pelvis  of  the  kidney  or  ureter.  If  after  nephrotomy,  however,  the 
cyst  does  not  shrink  and  cease  to  suppurate,  nephrectomy  may  have 
to  be  done,  as  otherwise  lardaceous  disease  or  ChfictixiJ  may  carry  off 
the  patient,  or  blood-poisoning  may  ensue  from  the  discharge  becoming- 
septic,  or,  as  sometimes  happens  when  the  obstruction  of  the  ureter 
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is  relieved  to  some  extent  by  the  nephrotomy,  the  decomposmg  pus 
may  make  its  way  into  the  bladder,  set  up  cystitis,  and  the  other 
kidney  become  affected.  Under  some  circumstances,  as  where  the 
kidney  is  reduced  to  little  more  than  a  shell,  it  will  be  better  at 
once  to  perform  nephrectomy.  w  j; 

Renal  calculi  generally  consist  of  uric  acid  or  of  oxalate  of 
lime  and  are  formed  by  the  deposit  of  the  urinary  salts,  either  m 
the  tubules  or  caUces  of  the  kidney.    Whilst  still  small,  they  may 
pass  down  the  ureter  into  the  bladder,  and  subsequently  form  the 
nucleus  of  a  vesical  calculus,  or  be  voided  with  the  urine.    Or  they 
may  remain  in  the  kidney,  either  in  its  substance,  or  in  the  pelvis  or 
one  of  the  calices,  and  there  increase 
in   size   by   the   successive  deposit 
upon  them  of  the  urinary  salts.  They 
may  be  single  or  multiple,  and  vary 
in  size  and  shape  from  a  small  rounded 
body  the  size  of  a  mustard-seed  to  a 
large  branched  mass  filling  the  pelvis 
and  calices  (Fig.  463).    A  renal  cal- 
culus may  set  up  inflammation  of  the 
pelvis  of  the  kidney  (calculous  pyelitis), 
or  of  its  substance  {simple  or  suppura- 
tive nephritis),  or  it  may  block  the 
ureter,  in  which  case  the  kidney  may 
become  distended  with  altered  urine 
ijiydronephrosis),   or  with   pus  {pyo- 
nephrosis), or  its  excreting  and  secreting 
function  may  be  arrested  giving  rise, 
if  the  opposite  kidney  is  absent  or 
diseased,  to  calculous  anuria.    At  times 
a  calculus  may  exist  in  the  kidney  for 
years,  causing  little  or  no  damage,  or 
it  may  by  its  constant  irritation  lead  to  epithelioma  of  the  kidney. 
Not  infrequently  there  may  be  a  stone  in  each  kidney. 

Symptoms. — At  times  there  may  be  no  symptoms,  even  although 
the  stone  is  of  large  size.  Generally,  however,  thei'e  will  be  pain, 
retraction  of  the  testicle,  increased  frequency  of  micturition,  and  the 
pi'esence  of  blood,  pus,  or  crystals  in  the  urine.  The  pain,  which  is 
worse  after  exercise,  is  situated  in  the  loin  of  the  affected  side,  and 
is  often  felt  shooting  down  the  course  of  the  ureter  to  the  groin  and 
front  of  the  thigh,  but  it  may  be  felt  in  both  loins  or  may  shift  from 
one  side  to  the  other.  In  such  cases  it  is  probable  that  there  is  a 
stone  in  both  kidneys.  Blood  is  generally  present  in  the  urine  from 
time  to  time,  especially  after  violent  exercise,  and  pus  and  mucus  in 
varying  quantities  if  pyelitis  has  been  set  up  may  also,  as  a  rule,  be 
detected.  The  urine,  notwithstanding  tlie  presence  of  the  pus,  is 
generally  acid,  and  the  bladder,  prostate,  and  urethra  are  found  free 


Fio.  46-3. — Eenal  calculus  blocking 
up  pelvis  of  kidney  and  cora- 
mencement  of  ureter.  (St.  Bar- 
tholomew's Hospital  Museum.) 
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from  disease.  The  calculus  in  some  cases  will  be  shown  by  the 
X  rays  (see  Plate  XXL).  It  is  often  difficult  to  determine  which 
kidney  is  the  more  affected  since  pain  may  be  felt  in  both  loins. 
The  X  rays  may  then  be  of  service,  and  with  the  cystoscope  blood 
or  pus  may  perhaps  be  seen  escaping  from  the  ureter  of  the  kidney 
in  which  the  stone  is  situated.  A  catheter  may  be  passed  into  each 
ureter  and  the  urine  from  each  examined  separately.  If  still  in 
doubt  each  kidney  may  be  explored  with  the  hand  passed  thi'ough 
an  incision  in  the  front  wall  of  the  abdomen  or  thi'ough  an  incision 
in  each  loin.  Should  hydronephrosis  or  pyonephrosis  have  been 
produced,  a  swelling  having  the  characters  of  a  kidney  tumour  (see 
Hydronephrosis)  will  then  be  discovered  in  the  abdomen,  and  if  the 
obstruction  of  the  ureter  is  complete  there  may  no  longer  be  any 
pus  or  blood  in  the  urine.  In  the  latter  instance  there  may  be 
in  addition  constitutional  signs  of  suppuration  (see  Pyonephrosis). 
Should  the  stone  escape  from  the  pelvis  and  enter  and  pass  down 
the  ureter,  its  passage  will  be  attended  with  intense  pain  {renal  colic), 
whilst  should  it  be  arrested  in  the  ureter  and  the  other  kidney  happen 
to  be  absent  or  diseased  suppression  of  urine  will  occur  {calculous 
anuria). 

Renal  colic. — The  pain  occurs  suddenly,  is  paroxysmal,  and  darts 
towards  the  groin,  testicle  or  ovary,  and  thigh,  and  is  accompanied 
by  nausea  or  vomiting,  syncope,  profuse  perspiration,  strangury,  and 
blood  and  urates  in  the  tirine.  The  temperature  is  not  raised  and 
may  be  subnormal.  After  lasting  from  a  few  hours  to  several  days 
the  symptoms  suddenly  cease,  owing  to  the  calculus  dropping  from  the 
lower  end  of  the  ureter  into  the  bladder,  or  if  too  large  to  pass  beyond 
the  infundibulum,  becoming  displaced  and  falling  back  into  the  pelvis 
of  the  kidney.  Hence  successive  attacks  of  renal  colic  may  be  due 
either  to  the  same  stone  blocking  up  fi'om  time  to  time  the  entrance 
of  the  ureter,  like  a  ball-valve,  or  to  the  passage  of  different  stones. 

Calculous  anuria  is  suppression  of  urine  due  to  the  blocking  of 
the  pelvis  or  ureter  by  a  calculus,  the  other  kidney  being  absent 
or  diseased  or  more  rarely  obstructed  by  a  calculus  at  the  same 
time.  The  onset  is  generally  sudden  and  frequently  induced  by 
some  violent  exertion.  It  is  attended  with  pain,  and  there  may  have 
been  previous  attacks  of  renal  colic.  This  may  be  followed  by  a  period 
of'  quiescence  even  for  ten  days  or  more.  The  anuria  is  seldom 
complete,  a  few  ounces  or  more  of  pale  urine  deficient  in  urea  being 
voided  from  time  to  time.  Sooner  or  later,  according  to  the  com- 
pleteness of  the  obstruction,  symptoms  of  uraemia  set  in.  Although 
a  few  cases  of  spontaneous  recovery  have  occurred,  it  is  usually  fatal 
without  surgical  interference. 

Diagnosis. — A  renal  calculus  may  be  diagnosed  from  tuberculous 
disease  of  the  kidney,  Avhich  closely  sinuilates  it,  by  the  sj-mptoms 
in  calculus  being  increased  by  exercise;  by  tlie  presence  of  crystals 
of  urates  or  oxalates  in  the  urine ;  by  the  history  of  attacks  of  renal 
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colic  and  of  the  passage  of  small  calculi  or  gravel  from  the  bladder; 
by  the  absence  of  signs  of  tubercle  elsewhere  and  of  the  tubercle 
bacillus  in  the  urine ;  by  the  possible  discovery  of  the  stone  with 
the  X  rays,  and,  finally,  if  still  in  doubt  by  an  exploratory  uicisiou 
in  the  loin.  A  renal  calculus  may  also  be  simulated  by  chokmg  of 
the  tubules  with  urates,  by  thickening  of  the  renal  capsule,  by 
spinal  caries  and  by  lumbago.  _ 

When  the  calculus  has  led  to  hydronephrosis  or  pyonephrosis  the 
tumour  thus  formed  has  to  be  diagnosed,  not  only  from  a  malignant 
o-rowth  and  tuberculous  disease  of  the  kidney,  but  also  from 
other  abdominal  tumours. 

Eenal  colic  may  be  simulated  by  hepatic  colic.  The  latter  may 
generally  be  diagnosed  by  the  presence  of  jaundice,  distension  of 
the  gall-bladder,  passage  of  gall-stones,  and  the  absence  of  blood, 
gravel  or  pus  in  the  urine.  When  the  calculus  is  impacted  in  the 
lower  end  of  the  ureter  it  may  be  felt  by  the  finger  in  the  rectum 
or  vagina  or  detected  by  the  sound  in  the  bladder,  or  by  the 
cystoscope. 

Treatment. — As  soon  as  a  calculus  is  diagnosed  the  kidney  should 
be  exposed,  cut  into  and  the  calculus  removed  (see  Nephrolitho- 
tomy/).   If  on  catting  into  the  kidney  a  stone  cannot  be  felt 
with  the  finger  a  fine  bougie  should  be  passed  through  the  incision 
in  the  kidney  into  the  ureter,  or  if  the  entrance  of  the  ureter 
cannot  'in  this  way  be  hit  off,  through  a  small  incision  in  the 
back  of  the  renal  pelvis.    If  an  obstruction  is  met  with  the 
ureter  should  be  explored  with  the  finger,   the  v/ound  in  the 
loin  being  prolonged  if  necessary  in  a  forward  and  downward 
direction  past  the  anterior  superior  spine  of  the  ilium  parallel  to 
Poupart's  ligament  as  far  as  the  internal  abdominal  ring.  Through 
this  incision  the  ureter  can  be  followed  without  opening  the  peri- 
toneum down  to  the  pelvis  almost  as  far  as  its  entrance  into  the 
bladder.    If  tlie  calculus  is  felt  through  the  wall  of  the  ureter,  it  is 
removed   by  ureterotomy.      If  the  calculus  is  impacted  in  the 
pelvic  portion  of  the  ureter,  it  should,  if  possible,  be  pushed 
back  by  the  fingers  into  the  abdominal  portion  and  there  extracted. 
If  the  calculus  is  impacted  at  the  entrance  to  the  bladder  it  may  be 
removed  through  the  bladder  by  suprapubic  cystotomy,  and  in 
some  instances  in  the  female  through  the  vagina  or  in  the  male 
through  the  perineum,  but  the  vaginal  and  perineal  operations  are 
apt  to  leave  intractable  fistula).    After  exposure  of  the  kidney, 
though  no  stone  is  found,  the  patient  often  gets  relief.    In  such 
cases  it  is  probable  that  the  symptoms  were  due  to  choking  of  tlie 
tubules  of  the  kidney  with  crystals  of  urates  or  oxalates,  and  that 
the  manipulation  of  the  kidney  freed  the  tubules.    If  hydronephrosis 
or  pyonephrosis  has  supervened,  nephrotomy  is  required,  or,  if  the 
organ  is  completely  disorganised,  nephrectomy.    For  renal  colic,  hot 
baths,  hot  fomentations,  and  opium  or  injections  of  morphia  or 
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chloroform  inhalations  must  be  given  to  assnage  the'  pain.  In 
calculous  amcria  the  obstructing  stone  should  be  at  once  removed, 
or  if  not  discovered  the  kidney  drained. 

Tuberculous  kidney. — This  affection  may  occur  in  the  course 
of  general  tuberculosis,  or  involve  the  kidney  secondarily  to  the 
bladder  or  prostate  when  both  kidneys  are  usually  affected  ;  or  it  may 
less  often  begin  primarily  in  the  kidney  and  thence  spread  downwards. 
In  primary  tuberculosis  the  disease  may  at  first  be  limited  to  a 
deposit  of  tubercle  in  the  cortex  or  in  the  base  of  a  pyramid,  but 
caseation  soon  ensues  and  the  disease  spreads  to  the  rest  of  the 


Fia.  464, — Tuberculous  disease  of  kidney.    (St.  liartholomew's  Hosxntal 

Museum.) 

cortex  and  pyramids,  involves  the  pelvis,  and  converts  the  kidney 
into  a  suppurating  cyst  with  caseating  walls  (Fig.  -iC-i).  The  ureter, 
whether  attacked  at  the  bladder  or  kidney  end,  becomes  infiltrated 
with  tubercle,  thickened,  and  lined  with  cedematous  tuberculous 
granulations.  Perinephritic  abscesses  may  now  form,  and  finally 
the  patient  dies  of  urajmia,  exhaustion,  or  toxinajmia.  The  symptoiiis 
to  which  tubercle  in  the  kidney  gives  rise  ai"e  very  similar  to  those 
of  renal  calculus,  and  it  may  be  impossible  to  distinguish  them. 
Thus,  there  is  increased  frequency  of  micturition  ;  pus,  and  at  times 
blood,  in  the  urine,  and  often  pain  in  the  loin ;  whilst  later  there 
will  be  a  tumour  in  the  abdomen  with  characters  like  those 
described  under  Pyonejohrosis.  The  presence  of  tubercle  else- 
where, and  of  hectic  or  emaciation,  and  the  discovery  of  the 
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tubercle  bacillus  iu  the  uriue,  will  point  to  the  nature  of  the  case. 
Treatmmt.-1\x^  constitutional  remedies  for  tubercle  should  be 
employed,  and  when  pyonephrosis  or  a  perinephritic  abscess  has 
formed,  nephrotomy  may  be  resorted  to.  When  the  tuberculous 
deposits  are  limited  they  may  be  cut  or  scraped  away,  iodoform 
emulsion  applied,  and  the  cut  surfaces  sutm;ed.  Nephrectomy 
should  never  be  undertaken  unless  it  is  probable  that  the  disease 
is  limited  to  one  kidney,  the  exception  rather  than  the  rule,  and  a 
point  that  can  only  be  ascertained  with  certainty  by  exploration 
throuoh  the  front  wall  of  the  abdomen  or  through  an  incision  in 
each  foin,  or  the  urine  that  escapes  from  each  ureter  separately 
collected  and  examined.  If  that  from  one  side  is  healthy,  the 
corresponding  kidney  is  probably  also  sotmd.  Where  the  tubercle 
is  extending  down  the  ureter  ureterectomy  may  be  also  done. 

Tumours  of  the  kidney  may  be  cystic  or  solid. 

Cysts  of  the  kidney.— Serous  and  hydatid  cysts  may  occur  in 
the  kidney  as  elsewhere,  but  their  diagnosis  is  often  attended  with 
much  difficulty.  They  are  very  rare.  Cysts  of .  small  size  are 
common  in  connection  with  some  forms  of  chronic  Bright's  disease  j 
but  these  only  concern  the  pathologist.  The  so-called  cystic 
degeneration,  due  to  urinary  obstruction,  pyelitis,  etc.,  has  already 
been  alluded  to. 

The  multilocular  cystic  tvmiour  is  of  congenital  origin,  and  is 
produced  by  the  dilatation  of  the  tubules  consequent  upon  a  faulty 
development  or  blocking  of  the  collecting  tubules.  A  part  or  the 
whole  of  one  kidney  or  of  both  kidneys  may  thus  be  converted  into 
a  number  of  cysts  with  a  variable  amount  of  intercystic  fibrous 
tissue,  which  is  generally  of  a  simple  character  but  may  contain 
sarcomatous  elements.  These  tumours  may  be  present  at  birth  and 
obstruct  labour  or  appear  during  infancy,  or  it  is  believed  may  remain 
latent  till  well  on  in  adult  life.  Indistinguishable  from  the  fore- 
going before  operation  is  a  congenital  cystic  tumour  developing  iu 
the  perinephritic  tissue  either  from  foetal  remains  or  from  the 
supra-renal  capsule. 

Solid  tumours  may  be  innocent  or  malignant. 

Innocent  tumours  of  various  kinds,  as  fibromata  and  lipomata, 
have  been  met  with,  but  may  be  regarded  as  little  more  than  patho- 
logical curiosities.  Adenomata  occur  as  circumscribed  tumours  con- 
sisting of  vascular  kidney  substance,  which  may  break  down  forming 
blood-cysts.  They  are  believed  to  arise  from  embryonic  remains, 
and  may  have  a  structure  resembling  the  supra-renals.  Villous 
papillomata  occur  in  the  pelvis  of  the  kidney  giving  rise  to 
hajmaturia.  Tuberculous  infiltrations  and  gummata  may  cause  the 
kidney  to  form  a  large  tumour. 

Malignant  tumours. — Sai'comataof  congenital  origin  may  occur  in 
infants  and  in  children,  especially  girls.  They  form  soft,  vascular, 
rapidly-growing  tumours,  and  are  aittcnded  by  rapid  dissemination 
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and  emaciation  and  quick  recurrence  after  removal.  A  peculiar 
form  containing  striped  muscle-fibres  is  known  as  the  rhabdo-rayo- 
sarcotna.  Sarcomata  also  occur  in  adults  having  similar  charactex's. 
Carcinomata  may  occur  from  irritation  of  a  calculus,  or  without 
obvious  cause.  The  carcinoma  may  resemble  in  structure  the  renal 
tubules,  or  when  growing  into  the  pelvis  of  the  kidney  papilliferous 
masses  are  composed  of  cells  like  transitional  epithelium.  Metastatic 


Fio.  465. — Sarcoma  of  kidney.  The  growtli,  which  microscopically  is  a  round-celled 
sarcoma,  only  occupies  the  upper  half  of  the  kidney  ;  the  lower  half  of  the  organ 
is  free.  It  was  removed  from  a  woman  aged  27  years,  but  recurred  within  a  few 
months.    (St.  Bartholomew's  Hospital  Museum.) 

new  growths  in  the  kidney  may  be  noted  during  life.  The  sar- 
comata and  carcinomata  are  characterised  by  a  swelling  in  the 
region  of  the  kidney,  dulness  in  the  flank,  the  presence  of 
the  colon  in  front  of  them,  the  absence  of  fluctuation  imless 
they  are  of  a  cystic  character,  blood  in  the  urine,  and  rapid 
emaciation.  In  carcinoma  a  varicocele,  owing  to  the  large  glands  in 
the  region  of  the  pelvis  of  the  kidney  pressing  on  the  spermatic 
vein,  is  not  uncommon.  Treatment. — If  the  tumour  is  diagnosed 
whilst  still  small,  nephrectomy  may  be  done,  though  an  early 
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recurrence  is  only  too  probable  in  the  case  of  sarcoma,  especially  in 
infants  In  carcinoma  the  prognosis  is  more  hopeful  When  the 
tumour  is  of  large  size  and  has  formed  adhesions  to  the  neighbour- 
"ts  it  is^beyond  the  reach  of  legitimate  surgery.  It  has 
recently  been  proposed,  where  the  tumour  only  involves  a  part  of  the 
k  dneyf  to  save  the  healthy  portion.  That  such  an  operation  s 
possibk  is  well  shown  in  Fig.  465,  but  seeing  how  rapidly  i^cu i- 
rence  takes  place,  even  when  the  whole  kidney  is  removed,  it 
should  only  be  done  when  the  tumour  is  well-encapsuled. 

Peri-renal  tumours.— A  cyst  or  sarcoma  may  arise  in  connec- 
tion with  the  suprarenal  capsule,  and  such  a  tumour  has  been 
removed  with  the  kidney  by  abdominal  nephrectomy.  A  cystic 
hygroma,  similar  to  that  which  occurs  in  the  neck,  has  been  met 
witii  in  the  loin,  not  attached  to  the  kidney. 

Movable  or  floating  kidney.— A  movable  kidney  is  most 
common  in  women,  but  the  condition  should  not  be  looked  upon  as 
a  disease  unless  it  is  a  source  of  pain  or  other  inconvenience  It 
may  occur  as  the  result  of  pregnancy,  tight  lacing,  li  tmg  heavy 
weights,  abdominal  distension  with  flatus,  or  occasionally  of  some 
iniiiry,  or  it  may  form  part  of  a  general  prolapse  of  the  abdominal 
viscera  called  Glenard's  disease.     The  kidney,  which  may  be  recog- 
nised by  its  shape,  and  by  the  fact  that  it  can  be  reduced  into  its 
proper  position  when  the  patient  is  lying  down,  may  either  float 
freely  in  the  abdomen,  being  merely  held  by  a  long  mesonephron,  or 
it  may  slide  up  and  down  behind  the  peritoneum  m  a  track- 
resembling  a  large  tendon  sheath.    The  symptoms  complained  of 
are  discomfort,  pain,  nausea  or  vomiting,  sweating  and  famtness. 
At  times  a  floating  kidney  may  suddenly  swell  up  owing  to  distension 
by  urine  consequent  upon  a  kink  in  the  ureter  and  as  suddenly 
shrink  to  its  normal  size  when  the  kink  is  relieved,  the  bladder 
becoming  simultaneously  distended  with  urine.     At  other  times, 
owing  to  torsion  of  the  pedicle,  acute  symptoms  resembling  those 
due  to  strangulation  of  the  intestine  may  be  set  up,  or  pain  and 
htematuria  may  occur  when  crystals  of  urates  collect  in  the  tubules 
or  a  stone  forms  in  the  pelvis.    Pain  caused  by  a  movable  kidney 
alone  should  disappear  when  the  patient  is  lying  down  and  recur 
when  she  gets  about ;  whereas  pain  due  to  uratic  concretions  or 
stone  is  still  felt  when  the  patient  lies  down,  though  it  is  worse 
when  she  moves  about.    The  condition  must  be  disting;uished  from 
pyloric  obstruction,  chronic  disease  of  the  gall-bladder,  appendix,  oi 
female  pelvic  organs.    Treatment. — A  belt  with  a  pad,  or  a  special 
truss  should  first  be  tried  and  the  bowels  kept  open.    In  severe  cases 
the  kidney  may  be  exposed  through  a  lumbar  incision  and  fixed  by 
sutures  (see  Nephrorrhaphy). 

Suppression  of  urine  is  the  term  applied  to  the  non-secretion 
of  urine  by  the  kidneys,  and  must  not  be  confounded  with  retention 
of  urine,  in  which  the  urine  is  secreted  as  usual,  but  its  passage  from 
w.  63 
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the  bladder  is  obstructed.  In  the  former  tlie  bladder  is  empty  ;  in 
the  latter  distended.  Suppression  as  met  with  in  surgical  practice 
is  generally  due  to  the  shock  following  an  operation  on  or  injury  to 
the  urinary  organs  in  a  patient  suffering  from  chronic  renal  disease,  or 
to  the  sudden  impaction  of  a  calculus  in  the  ureter,  the  opposite 
kidney  being  absent  or  diseased  (see  Calculous  anuria),  or  to  the 
ureters  being  compressed  by  an  abdominal  or  pelvic  tumoui-.  If  not 
relieved,  coma,  convulsions,  and  death  from  uraemia  quickly  ensue. 
Treatment. — Dry  or  wet  cupping  the  loins,  hot  vapour  baths,  free 
purging  as  by  croton  oil,  injections  of  pilocarpin,  and  hot  enemata 
per  rectum,  are  at  times  successful  in  relieving  the  congested 
kidney.  If  a  calculus  is  present  in  the  ureter  it  must  at  once  be 
removed  (see  Calculous  anuria).  If  the  ureters  are  compressed  by  a 
tumour,  etc.,  laparotomy  should  be  performed,  and  an  endeavour 
made  to  free  the  ureters.  When  supervening  on  old-standing 
stricture  or  prostatic  obstruction,  nephrotomy  on  one  or  both  sides 
may  possibly  prolong  life. 

Operations  on  the  Kidney  (Fig.  466). 

Aspiration  of  the  kidney  is  rarely  performed  now.  It  was 
formerly  done  either  for  the  purpose  of  diagnosing  a  renal  swelling, 
or  for  the  relief  of  such  aflfections  as  hydronephrosis,  pyonephrosis, 
or  hydatid  or  blood  cysts. 

Nephrotomy  consists  in  making  an  incision  into  the  kidney  for 
the  purpose  of  draining  away  the  fluid  or  pus  in  the  case  of  hydro- 
nephrosis, pyonephrosis,  hydatid  cyst,  abscess,  etc.  The  tumour 
having  been  exposed  by  an  incision  like  that  for  nephro-lithotomy, 
the  cystic  swelling  is  cut  into  and  the  fluid  allowed  to  run  out.  The 
interior  of  the  cavity  is  next  explored  with  the  finger  and  a  sound, 
or  a  bougie  passed  down  the  ureter  to  ascertain  if  it  is  patent  or 
obstructed.  If  a  stone  is  met  with  it  should  be  removed  in  the 
way  mentioned  below ;  if  a  stricture  is  discovered  it  may  be  dealt 
with  as  described  under  Ureteroplasty.  The  cavity  is  now 
thoroughly  irrigated  with  hot  aseptic  saline  solution  and  insufflated 
with  iodoform,  a  lai-ge-sized  drainage-tube  inserted  into  it,  and 
voluminous  dressings  of  absorbent  gauze  or  the  like  applied  to 
receive  the  subsequent  discharges. 

Nephro-lithotomy  consists  in  cutting  into  a  kidney  for  the 
purpose  of  extracting  a  calculus.  The  patient  is  laid  on  theoitposite 
side  across  a  bolster  or  sandbag  with  the  legs  flexed.  An  assistant 
makes  the  kidney  bulge  into  the  loin.  The  kidney  is  best  exposed  by 
making  an  incision  from  the  outer  edge  of  the  erector  spina)  just 
below  the  last  rib  obliquely  forwards  and  downwards  to  a  little  above 
and  in  front  of  the  anterior  superior  spine  of  the  ilium.  The  advanfcige 
of  this  incision  over  the  vertical  lumbar  incision  formerly  employed 
is  that  it  can  be  prolonged  if  necessary  parallel  to  Pou;part's  ligameut 
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as  far  as  the  internal  abdominal  ring  for  the  purpose  of  exploring 
the  nretcr  The  muscles  are  as  far  as  possible  split  and  not  cut,  the 
transversalis  fascia  having  been  divided  and  the  colon  pushed  forwards, 
the  fascial  investment  of  the  kidney  is  drawn  into  the  wound,  opened, 
and  the  kidney  fat  comes  into  view.    The  kidney  and  renal  pelvis  are 


Fig.  466.— Transverse  section  of  the  abdomen  at  the  level  of  tlie  fir.st  lumbar  vertebra 
(after  Braune).  1.  Abdominal  aorta.  2.  Left  renal  vein.  3.  Left  kidney. 
4.  Lower  part  of  pleural  sac.  5.  Eleventli  rib.  6.  Spleen.  7.  Pancreas. 
8.  Tenth  rib.  9.  External  oblique  muscle.  10.  Descending  colon.  11.  Splenic 
flexure  of  colon.  12.  Eighth  rib.  13.  Seventh  rib  cartilage.  14.  Lowest  part  of 
stomach.  15.  Eighth  rib  cartilage.  16.  Rectus  abdominis  nuii-clo.  17.  Round 
ligament  of  the  liver.  18.  Inferior  vena  cava.  19.  Transverse  colon.  20.  Eighth 
rib  cartilage.  21.  Seventh  rib  cartilage.  22.  Hepatic  flexure  of  the  colon. 
23.  Seventh  rib.  24.  Duodenum.  25.  Eighth  rib.  26.  Right  external  oblique 
muscle.  27.  Ninth  rib.  28.  Lower  part  of  right  pleural  cavity.  29.  Tenth 
rib.  30.  Liver.  31.  Diaphragm.  32.  Eleventh  rib.  33.  Twelfth  rib.  34.  Psoas 
mu.scle.    35.  First  lumbar  vertebra. 


now  palpated  with  the  finger,  as  advised  by  Mr.  Morris,  before  the 
connections  of  the  organ  are  disturbed,  lest  any  small  stone  sliould 
slip  into  the  ureter.  The  kidney  is  next  freed  all  round  witli  the 
fingers  from  the  perirenal  fat  and  drawn  out  of  the  wound  on  to  the 
loin  if,  as  is  often  the  case,  this  can  be  done  without  putting  excessive 
strain  on  the  pedicle.  An  incision  is  now  made  througli  the  convex 
margin  of  the  kidney,  or  over  the  stone  if  one  is  felt,  the  haiinorrhage, 
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which  at  first  is  sharp,  being  controlled  by  pressure.  The  stone  if 
discovered  is  then  removed  with  suitable  forceps.  If  a  stone  is  not 
felt  the  pelvis  and  calices  should  be  explored  with  the  finger  and 
sound  and  a  bougie  passed  into  the  ureter,  as  already  described 
under  Treatment  of  Renal  Calculus  (p.  989).  After  the  stone  has  been 
removed  tlie  interior  of  the  kidney  should  be  well  in-igated  with  a  hot 
aseptic  lotion  to  clear  it  of  debris  and  clots,  and  if  the  incision  has 
been  made  through  the  pelvis  this  should  be  closed  by  Lerabert's 
sutures,  a  drainage-tube  placed  in  the  external  wound,  the  rest  of  the 
wound  brought  together  by  deep  sutures  and  an  antiseiDtic  absorbent 
dressing  applied.  Some  urine  may  escape  at  first  through  the  wound, 
but  will  soon  cease  to  do  so  if  the  ureters  are  patent. 

Nephrectomy,  or  removal  of  the  kidney,  may  be  done  for — 
1.  A  large  renal  calculus  with  extensive  destruction  of  the  kidney 
substance.  2.  Unilateral  tuberculous  disease  with  exhausting- 
discharge.  3.  Malignant  aud  otlier  tumours.  4.  Intractable  renal 
fistula)  left  after  nephrotomy  for  hydronephrosis  or  pyonephrosis. 
The  operation  may  be  done  without  opening  the  peritoneum  either 
by  a  lumbar  or  a  lateral  incision,  or  through  the  peritoneal  cavity, 
the  incision  being  then  made  either  in  the  linea  alba  or  liuea 
semilunaris.  Before  removing  a  kidney  the  surgeon  should  make 
sure  that  a  kidney  exists  on  the  opposite  side,  and  is  fairly  healthy. 
This  may  be  ascertained  in  some  measure  by  estimating  the  amount 
of  urea  secreted,  by  passing  a  catheter  into  the  ureters  in  females 
and  collecting  and  testing  the  urine  thus  obtained,  or  better,  by 
exploring  from  the  front  through  an  abdominal  incision. 

The  extra-perito7ieal  operation. — If  the  incision  is  made  in  file 
lumbar  region  it  may  be  vertical,  T-shaped,  or  oblique.  If  the 
latter  incision  is  chosen  it  is  made  in  the  way  described  under 
Nephro-lithotomy  ;  it  combines  the  facilities  of  the  intra-peritoneal 
and  the  greater  safety  of  the  lumbar  incision  in  that  it  does  not 
involve  opening  the  peritoneal  cavity.  The  kidney  having  been 
exposed  by  any  of  these  incisions,  the  capsule  should  be  opened,  the 
finger  introduced,  and  the  kidney  enucleated  from  its  capsule ;  the 
pedicle,  including  the  renal  artery  and  vein,  should  then  be  transfixed 
by  an  aneurysm-needle,  securely  tied  with  a  silk  ligature  pitsscd 
round  them,  and  the  ureter  secured  separately  in  a  similar  way. 
The  kidney  may  now  be  removed  by  cutting  through  the  pedicle 
with  scissors,  and  the  wound  drained  and  dressed  antiseptically. 

The  intra-peritoneal  operatio7i. — This  consists  in  opening  the 
peritoneal  cavity  in  the  hnea  semilunaris  or  even  in  the  linea  alba, 
pushing  the  intestines  aside,  and  then  exposing  the  kidney  by  cut- 
ting through  the  peritoneum  in  front  of  it  external  to  the  colon.  The 
vessels  and  the  ureter  are  tied  separately,  the  kidney  removed,  and 
the  peritoneum  drawn  together  by  sutures;  the  peritoneal  cavity 
sponged  dry,  and  the  abdominal  wound  closed  in  the  usual  way.  A 
drain-tube  may  be  passed  through  a  counter-opening  in  the  loin. 
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The  clange^^s  of  nephrectomy  arc— 1.  Severe  sliock.  2.  Excessive 
heemorrliaoe.  3.  Suppression  of  urine  from  disease  or  absence  ot 
the  opposfte  kidney.  4.  Septic  peritonitis.  5.  Laceration  of  the 
colon.  G.  IncUision  of  the  vena  cava  in  the  ligature  of  the  pedicle 
and  iniury  of  the  duodemini  in  operating  on  the  right  side. 

It  is  essential  that  the  renal  artery  should  be  secured  by  the 
ligature  before  cutting,  for  if  not,  and  it  retracts  it  is  most  difficult 
to  pick  it  up  again,  and  the  bleeding  cannot  be  controlled  by  plug- 
ging. If  the  ureter  is  much  diseased  its  upper  end  should  be  fixed 
in  the  wound  or  a  tube  tied  into  it. 

Nephropexy  or  nephrorrhaphy  is  an  operation  for  fixing  a 
floating  or  movable  kidney.  It  should  be  done  only  when  there  is 
much  pain  and  constant  suffering  which  palliatives,  such  as  wearing 
a  supporting  belt,  have  failed  to  relieve.  Edebohls  advises  that  the 
patient  should  lie  prone  over  an  air  bolster  eight  inches  in  diameter, 
in  order  to  get  the  kidney  well  back  into  the  loin.  The  kidney  is 
exposed  through  a  lumbar  incision  ;  the  fat  stripped  off,  and  three 
or  four  sutures  of  kangaroo-tail  tendon  passed  through  the  capsule 
and  cortex  of  the  organ,  and  then  through  the  cut  edges  of  the 
transversalis  fascia  and  aponeurosis  of  the  tranversalis  muscle.  The 
method  of  inserting  the  sutures  is  shown  in  Fig.  468.  The  sutures 
do  not  become  the  nuclei  of  calculi  as  was  anticipated  when  the 
method  was  first  introduced  by  Mr.  Henry  Morris.  The  wound 
may  either  be  completely  closed  or  the  hinder  end  plugged  with 
aseptic  gauze,  so  as  to  insure  a  thicker  scar  than  that  resulting  from 
primary  union.  Should  there  be  any  suspicion  that  the  symptoms 
m'ay  in  part  depend  on  uratic  deposit  or  possibly  on  a  small 
calculus,  an  incision  should  be  made  into  the  kidney,  and  the  pelvis 
explored  with  the  finger  and  a  sound,  and  washed  out.  Some  urine 
may  escape  at  first,  biit  soon  ceases  to  do  so.  If  nothing  is  found 
this  little  addition  will  do  no  harm,  and  will  tend  to  more  firmly 
fix  the  kidney.  The  patient  should  remain  in  the  recumbent  posture 
for  a  month.    If  the  foregoing  precautions  are  observed  failure  is  rare. 

Decapsulation  of  the  kidney  for  chronic  nephritis  (Edebohls). 
After  separation  of  the  kidney  the  capsule  is  incised  along  the 
convexity  of  the  kidney  and  then  stripped  of  the  kidney  towards  the 
renal  pelvis.  Both  kidneys  may  be  treated  at  the  same  operation, 
the  patient  being  laid  prone  across  sandbags. 
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Dilatation  of  the  ureter. — A  pelvic  tumour,  especially  a  large 
uterine  myoma  or  cancer,  may  compress  one  or  both  ureters  so  that 
they  may  be  dilated  up  to  the  size  of  a  coil  of  intestine.  When 
both  ureters  are  found  so  dilated  in  the  course  of  an  hysterectomy 
the  operation  had  better  be  abandoned  on  account  of  the  probable 
atrophy  of  the  cortex  of  the  two  kidneys,  and  of  the  likelihood  of 
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suppression  of  urine  being  excited  by  the  shock.  The  ureters  may 
also  become  dilated  subsequent  to  hypertrophy  of  the  bladder  and 
to  enlarged  prostate.  They  may  sometimes  be  felt  by  rectal 
examination  under  an  anassthetic,  or  hi  thin  subjects  through  the 
abdominal  wall,  by  rolling  them  on  the  psoas  muscle.  If  found 
dilated  all  operative  procedures  should  be  limited  to  what  is  abso- 
lutely necessary. 
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Fio.  467. — Transverse  seotion  tlirougli  the  intervertebral  disc  between  the  third  and 
foiirtli  lumbar  vertebra  (after  Braune).  1.  Spinous  process  of  the  fourth  lumbar 
vertebra.  2.  Lateral  portion  of  the  third  lumbar.  3.  Abdominal  aorta.  4.  Left 
quadratus  lumborum  muscle.  5.  Psoas  muscle.  6.  Descending  colon.  7.  External 
oblique  muscle.  8.  Internal  oblique  muscle.  9.  Omentum.  10.  Left  ureter. 
11.  Left  rectus  abdominis  muscle.  12.  Transverse  colon.  13.  Umbilicus.  14.  Right 
rectus  abdominis  muscle.  15.  Great  omentum.  16.  Right  ureter.  17.  Trans- 
versalis  muscle.  18.  Internal  oblique.  19.  External  oblique.  20.  Ascending 
colon.  21.  Quadratus  lumborum.  22.  Psoas  muscle.  23.  Inferior  vena  cava. 
24.  Cartilaginous  disc  between  the  third  and  the  fourth  lumbar  vertebras. 

A  stone  in  the  ureter  may  sometimes  be  felt  through  the  abdominal 
wall,  especially  by  bi-manual  examination  with  a  finger  in  the  vagina 
or  rectum.  It  can  be  felt  close  to  the  rectum  at  the  level  of  the 
spine  of  the  ischium  and  of  the  internal  iliac  artery.  It  may  also 
be  struck  when  a  probe  is  passed  downwards  from  the  pelvis  of  the 
kidney.  The  symptoms  to  which  it  gives  rise  and  the  method  for  its 
extraction  have  already  been  discussed  under  lienal  Calculi  (p.  98/ ). 

Tuberculous  disease  of  the  ureter  may  be  secondary  to  tuberculous 
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disease  of  the  kidney  or  of  the  bladder.  The  ureter  becomes 
thickened  and  its  mucous  membrane  converted  into  tuberculous 
granulation-tissue.  Where  the  tubercle  is  extending  down  the 
ureter  from  the  kidney  the  diseased  portion  should  be  cut  away 
in  order  to  prevent  the  disease  spreading  to  the  bladder  and  thence 

to  the  opposite  kidney.  ,      .  „  ^ 

Stricture  of  the  ureter,  as   the   result  of  the  contraction  of 

inflammatory  adhesions  or  of 
injury  during  a  pelvic  opera- 
tion, is  occasionally  met  with, 
and  may  give  rise  to  hydro- 
nephrosis or  pyonephrosis. 
When  situated  near  the  in- 
fuudibulum  the  stricture  has 
been  successfully  treated  by 
division  and  suture  (see 
Ureteroplastt/). 

Ureteral  fistuloe.  —  See 
Wounds  of  Ureter  (p.  568). 

Operations  on  the  Ureters 
(Fig.  467). 

Ureterotomy,  or  cutting  into 
the  ureter  for  the  purpose  of 
removing  a  stone  or  dividing 
a  stricture  has  been  suc- 
cessful in  recent  years  in 
obviating  the  sacrifice  of  the 
kidney  in  hydronephrosis  and 
pyonephrosis,  and  in  saving 

life  in  calculous  anuria.  The  ureter  is  exposed  behind  the  peri- 
toneum by  a  continuation  of  the  oblique  lumbar  incision  downwards 
into  the  iliac  region.  When  a  stone  is  lodged  in  the  lower  end 
of  the  ureter,  it  may  be  reached  by  performing  supra-pubic  cysto- 
tomy, exposing  the  mouth  of  the  ureter  and  slitting  it  up  from 
within  the  bladder.  It  may  also  be  reached,  when  in  this  situation 
in  a  woman,  per  vaginam,  but  there  is  then  a  liability  to  fistula, 
which  may  entail  a  further  plastic  operation. 

Ureterostomy  consists  in  dividing  the  ureter  and  suturing  the 
proximal  end  into  the  fundus  of  the  bladder.  It  has  been  employed 
where  ureterotomy  had  been  unsuccessful  in  clearing  the  ureter  from 
an  obstruction  low  down,  and  the  condition  of  the  opposite  kidney 
contra-indicated  nephrectomy. 

Ureteroplasty  consists  in  dividing  a  stricture  by  making  a  longi- 
tudinal incision,  and  closing  the  incision  with  Lembert's  sutures 
transversely,  after  the  manner  of  pyloroplasty  for  stricture  of  the 


Fia.  468.— Mr.  Henry  Morris's  raetliod  of  fixing 
a  movable  kidney.    (Morris's  Renal  Surgery. ) 
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pylorus  (p.  861).  By  its  means  strictures  of  the  upper  portion  of 
the  ureter  have  been  successfully  overcome,  and  in  hydronephrosis 
and  pyonephrosis,  kidneys  which  would  otlierwise  have  been 
sacrificed  have  been  saved. 

Ureteral  anastomosis. — Tlie  methods  for  restoring  a  divided  or 
ruptured  ureter  are  described  under  Injuries  of  the  Ureter  (p.  568). 

Ureterectomy  is  the  operation  of  removing  a  portion  or  the 
greater  part  of  the  ureter.  It  has  been  successfully  employed  in 
tuberculous  disease  extending  downwards  from  the  kidney  towards 
the  bladder. 


Urinary  deposits  are  divided  into  the  unorganised  and  the 
organised.  A.  The  unorganised  consist  of  the  urates,  the  uric  acid, 
the  oxalate  of  lime,  the  phosphates,  the  cystic  oxide,  the  xanthin  or 


uric  oxide  and  the  carbonate  of  lime.  Only  the  more  common  of 
these  ai'e  described. 

1.  The  urates  formerly  called  lithates,  are  the  most  common  of 
the  urinary  deposits,  and  are  formed  by  the  combination  of  uric 
acid  with  ammonia,  soda,  or  lime.  They  occur  in  acid  urine  sis  an 
amorphous  sediment,  varying  in  colour  from  a  white  or  a  pale  fawn 
to  a  brick-dust  red.  They  appear  only  as  the  urine  cools,  and 
disappear  again  on  the  application  of  heat,  or  on  adding  alkalies. 
Though  generally  amorphous  they  sometimes  present  the  crystalline 
forms  seen  in  Fig.  469.  The  urate  of  ammonia  occurs  in  alkaline 
urine. 

2.  The  uric  acid  deposits,  which  are  the  next  most  common,  occur 
only  in  very  acid  urine,  as  a  yellowish-pink,  rod,  or  brick-dust  red 
crystalline  sediment.  The  crystals  are  often  of  large  size,  and  the 
deposit  is  then  known  as  red  sand  or  gravel.  They  usually  occur  as 
rhombic  prisms,  or  long  oval  plates  with  acute  angles,  and  are  often 
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Fig.  470. — Uric  acid  crystals. 
(Bryant's  Surgery.) 


Fig.  469. — Urates.    (Bryant's  Surgery.) 
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mixed,  forming  rosettes.  The  various  kinds  are  seen  ni  hig  470. 
Tliey  are  soluble  in  alkalies.  The  causes  of  the  presence  of  uric 
acid,  as  well  as  of  the  urates,  are:— 1.  Rapid  tissue-waste  as  m 
fevers  -  2.  Over-indulgence  in  animal  food ;  3.  Dyspepsia;  4.  Con- 
aestioii  of  the  kidney;  5.  Gout;  and  6.  Deficient  action  of  the  skm. 
°  3.  The  oxalate  of  lime  is  a  crystalline  deposit  and  assumes  two 
forms,  the  octahedral  and  the  dumb-bell  crystals  (Fig.  471).  On 
holding  the  urine  up  to  the  light  the  crystals  are  seen  in  it  as 
minute  shining  particles.  The  causes  are  :-l.  Nervous  exhaustion 
from  overwork  or  sexual  excesses.  2.  Dyspepsia  induced  by 
saccharine  food,  excess  of  alcohol,  or  a  vegetable  diet. 

4.  Phosphatic  deposits  occur  in  three  forms,  (a)  phosphate  ot 
lime,  ib^  phosphate  of  ammonia  and  magnesia,  or  triple  phosphates, 
(c)  the  two  former  mixed,  or  the  fusible  phosphates,    (a)  Phosphate 


Fio.  471. — Crystals  of  oxalate  of  lime. 
(Bryant's  Surgery. ) 


Fio.  472.  — Phosphates  of  lime. 
(Bryant's  Surgery. ) 


of  lime  forms  a  white  cloud  or  amorphous  deposit  of  pale  granules 
or  spheroids,  two  of  which  adhering  form  the  so-called  false  dumb- 
bell ;  or  a  crystalline  deposit  of  six-sided  prisms  collected  into 
sheaths  or  bundles  (Fig.  472).  It  may  be  mistaken  for  albumin, 
or  when  in  considerable  quantities  for  pus  or  mucus.  The  urine  is 
usually  alkaline,  but  may  be  neutral  or  even  feebly  acid,  (b)  The 
ammonio-magnesium  phosjihates  occur  in  the  form  of  large  triangular 
prisms  with  truncated  extremities ;  as  four-sided  prisms ;  as  six- 
sided  plates ;  and  as  foliaceous  stellar  prisms  on  adding  ammonia 
(Fig.  473).  The  urine  is  natural  in  colour,  neutral  or  alkaline,  with 
a  foetid  ammoniacal  odour.  Causes. — Phosphatic  deposits  are  due 
to  local  disease  or  injury  of  the  urinary  organs,  such  as  may  be 
induced  by  spinal  disease,  a  foreign  body  in  the  bladder,  etc.  The 
mucus  or  bacteria  in  the  bladder  decompose  the  urea  into  carbonate 
of  ammonia,  which  converts  the  soluble  acid  phosphates  into 
insoluble  alkaline  phosphates. 
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Carbonate  of  lime,  cystic  oxide,  and  xanthin  or  uric  oxide,  are 
rare.  Cystic  calculi  form  in  connection  with  cystinuria.  Hexagonal 
crystals  of  cystin  are  deposited  in  the  urine  which  are  peculiar  in 
containing  sulphur. 

B.  The  organised  deposits. — To  these  belong  pus,  blood,  mucus, 
epithelium,  renal  casts,  spermatozoa,  and  organisms.  Pus  occurs  as 
a  thick  sediment,  and  may  be  recognised  by  the  urine  containing 
albumin,  and  by  the  microscopical  appearance  of  the  pus  cor- 
puscles (p.  22).  It  may  be  due  to  cystitis,  pyelitis,  gonorrhoea, 
leucorrhoea,  or  to  abscess  in  any  part  of  the  urinary  tract.  Urine 
containing  mucus  becomes  gelatinous  and  I'opy  on  adding  liquor 
potassEe.  Blood  may  be  recognised  by  the  urine  being  smoky  or 
red,  by  the  ozonic  ether  test,  and  by  the  microscope  and  spectro- 
scope, see  Hceniaturia  (p.  1054).  Epithelium,  renal  casts,  spermatozoa, 
and  organisms,  may  be  detected  by  the  microscope. 


Fig.  473. — Pbospliates  of  ammonia  and  magnesia  (triiile  pliospliates). 
(Bryant's  Surgery.) 

TJrinary  calculi  are  commonly  spoken  of  as  renal,  vesical  or 
prostatic,  according  as  they  occur  in  the  kidney,  bladder  or  prostate. 
Henal  calculi  are  formed  in  the  kidney,  and  have  already  been 
described  (p.  987).  Prostatic  calculi  are  formed  in  the  racemose 
glands  of  the  prostate,  and  will  be  further  referred  to  under  diseases 
of  that  organ  (Fig.  484,  p.  1025V  Vesical  calculi  may  originate  in 
the  bladder,  or,  as  is  more  commonly  the  case,  in  the  kidney,  whence 
they  pass  into  the  bladder,  and  there  increase  in  size  by  the  succes- 
sive deposit  upon  them  of  the  same  or  other  of  the  urinary  salts. 
The  calculi  most  frequently  met  with  in  this  situation  are  (1)  the 
uric  acid,  (2)  the  oxalate  of  lime,  and  (3)  the  fusible  or  mixed  phos- 
phates. The  rarer  forms  are  (4)  the  urate  of  ammonia;  (5)  the 
cystic  oxide  or  cystin  ;  (6)  the  phosphate  of  lime ;  (7)  the  plios- 
phate  of  ammonia  and  magnesia,  or  triple  phosphate ;  (8)  the  car- 
bonate of  lime;  (9)  the  xanthin  or  uric  oxide;  (10)  the  fibrinous; 


UKINAKY  CALCULI. 


1003 


(11)  the  blood  ;  (12)  the  uro-stealith ;  and  (13)  the  siHcious.  Tlie 
last  seven,  being  exoeedingly  rare,  are  not  described. 

1.  The  uric  acid  calculi  are  the  most  connnon.  They  are 
generally  of  moderate  size,  oval,  and  laterally  compressed,  of  a 
nut-brown  colour,  smooth  or  finely  granular,  moderately  heavy 
and  hard,  and  laminated  on  section.  They  are  completely  destroyed 
in  the  blow-pipe  flame,  giving  off  a  smell  of  burnt  feathers.  They 
are  insoluble  in  weak  hydrochloric  acid,  but  soluble  in  warm 
alkalies.  When  treated  by  nitric  acid  and  evaporated  to  dryness, 
on  the  addition  of  a  drop  of  ammonia  a  purple  colour  is  produced 
(murexide  test).  The  nucleus  is  usually  composed  of  uric^  acid, 
sometimes  of  oxalate  of  lime,  and  is  generally  formed  in  the  kidney. 
These  calcidi  occur  most  frequently  in  i/outh  and  middle  age. 

2.  The  oxalate  of  lime  or  mulberry  calculi  (Figs.  474,  475), 
as  they  are  often  called  from  their  resemblance  to  a  ripe  mulberry 
when  first  removed  covered  with  blood  from  the  bladder,  are  gene- 
rally of  moderate  size,  globular  in  shape,  usually  of  a  dark-brown  or 


Fio.  474. — Oxalate  of  lime 
calculus. 


Fig.  475. — Section  of  oxalate 
of  lime  calculus. 


mahogany  colour,  rough  and  tuberculated,  very  hard  and  heavy,  and 
crystalline  on  section.  They  are  only  partially  destroyed  in  the 
blow-pipe  flame,  the  residue  (carbonate  of  lime)  being  alkaline  and 
effervescing  with  an  acid.  They  are  insoluble  in  acetic  acid,  but 
soluble  in  hydrochloric  acid.  The  nucleus  is  generally  composed  of 
oxalate  of  lime,  but  may  consist  of  uric  acid  or  urate  of  ammonia. 
The  nucleus  is  \isually  formed  in  the  kidney.  These  calculi  are 
most  freq\ient  in  middle  age. 

3.  The  phosphatic  calculi  are  of  three  kinds  : — (a)  the  phos- 
phate of  lime  or  earthy  phosphate  ;  (6)  the  ammonio-magnesian  or 
triple  phosphate,  and  (c)  the  phosphate  of  lime  with  the  ammonio- 
magnesian  phosphate,  the  mixed  or  fusible  phosphate.  Of  these 
the  last  is  the  only  common  form.  It  is  usually  of  lai'ge  size  and 
of  white  colour,  smooth,  soft,  friable,  earthy  and  laminated  on 
section,  and  of  irregular  shape,  taking  that  of  the  nucleus  on 
which  it  is  formed ;  it  fuses  wlien  heated  in  the  blow-pipe  flame ; 
is  insoluble  in  warm  alkalies,  but  is  soluble  in  acetic  acid.  The 
nucleus  is  composed  of  uric  acid,  oxalate  of  lime,  or  of  some  foreign 
body  other  than  a  calculus,  as  a  piece  of  cathetei",  hairpin,  a  clot  of 
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blood,  or  fibrin.  It  occurs  most  frequently  in  the  later  periods  of 
life,  and  is  then  generally  produced  as  follows : — A  calculus  or 
other  foreign  body  irritates  the  mucous  membrane  of  the  bladder, 
and  a  secretion  of  mucus  is,  in  consequence,  poured  out.  The 
urea  contained  in  the  urine  decomposes  into  carbonate  of  ammonia. 
The  carbonate  of  ammonia  unites  with  the  acid  phosphates,,  and  an 
insoluble  mixed  phosphate  of  ammonia,  magnesia  and  lime  is  thrown 
down  and  deposited  on  the  foreign  body.  Heuce  these  calculi  are 
only  met  with  in  alkaline  conditions  of  the  urine. 

Although  calculi  may  be  chiefly  composed  of  one  constituent,  they 
are  more  often  composed  of  several,  which  may  be  arranged  in  alter- 
nate layers  {alternating  calczdus).  The  formation  of  these  layers  is 
due  to  the  varying  state  of  the  patient's  health  and  to  the  condition 
of  tbe  mucous  membrane  of  the  bladder. 

DISiBASES  OP  THE  BLADDER. 

Examination  of  the  bladder. — In  all  cases  of  suspected  dis- 
ease a  systematic  examination  of  the  bladder  should  be  made. — 
1.  By  percussion  and  2}al2^cition  above  the  p>uhes  a  distended  bladder 
and,  in  some  cases,  a  tumour  or  thickening  of  its  walls  may  be 
discovered.  2.  By  catheterisation  (p.  1049)  a  stricture  or  an  enlarged 
prostate  may  be  detected  and  the  amount  of  any  residual  urine  ascer- 
tained, whilst  in  the  eye  of  the  catheter  a  portion  of  growth  may  come 
away,  and  then  be  examined  microscopically ;  lastly  a  specimen  of 
urine  uncontaminated  by  urethral  or  vaginal  secretions  may  be 
drawn  off.  3.  By  sounding,  a  stone  may  be  detected,  and  its  size, 
situation,  and  character  estimated,  or  a  rugose  condition  of  the 
bladder-walls,  phosphatic  deposits,  or  the  presence  of  a  tumour 
disclosed.  4.  By  paljtation  with  the  finger  in  the  rectum  or  vagina 
and  a  hand  on  the  hypogastrium  a  bulging  of  the  trigone  and  some 
forms  of  tumour  may  be  detected,  and  the  condition  of  the  prostate 
and  of  the  vesiculse  seminales  may  be  made  out;  whilst  with  the 
sound  at  the  same  time  in  the  bladder  an  estimate  may  be  made  of 
the  thickness  of  the  bladder-wall,  or  with  the  other  hand  above  the 
pubes  a  stone,  especially  in  children,  or  a  tumour  may  be  felt.  5.  By 
the  chemical  and  microscopical  examination  of  the  urine  (p.  1000) 
urinary  deposits,  fragments  of  growth,  tubercle  bacilli  and  other 
organisms,  ropy  mucus,  albumin,  blood,  pus,  and  other  abnormal 
conditions  may  be  detected.  6.  By  the  cystoscope  a  tumour, 
stone,  or  foreign  body,  or  an  ulcerated,  rugose,  or  sacculated  condi- 
tion of  the  bladder-walls  may  be  seen,  as  may  also  the  apertures  of 
the  ureters,  and  blood  or  pus  coming  from  one  or  both  observed.  By 
the  aid  of  the  cystoscope  ureteral  catheters  may  be  passed.  7.  By 
division  of  the  urine  in  the  bladder  by  a  separater  (Fig.  461).  8.  By 
an  incision  in  the  perineum  in  the  male,  or  by  the  dilatation  of  the 
urethra  in  the  female,  the  bladder  may  be  explored  by  the  finger  as 


EXAMINATION  OF  THE  BLADDER. 


1005 


to  the  condition  of  its  wall,  the  presence  of  a  tumour  or  a  stone,  and 
ureteral  catheters  passed.  9.  By  suprapubic  cystotomy  and  illumina- 
tion by  a  speculum  and  an  electric  gloiv-lamp,  a  still  more  thorough 
exploration  can  be  gained.  10.  By  the  x  rays  a  hairpm  or  other 
metalHc  foreign  body,  or  calculi,  may  be  revealed. 

The  cystoscope  is  a  hollow  tube  bent  at  an  angle  at  its  distal 
end  (Fig.  476),  in  which  is  an  electric  glow-lamp  for  lighting  up  the 
bladder,  and  lenses  for  transmitting  a  picture  of  the  parts  visible 
through  the  window  to  the  eye-piece  at  the  proximal  end.  Insulated 
wires  pass  up  the  tube  from  the  lamp  and  are  attached  to  the  cables 
from  the  battery.  By  means  of  a  switch  the  circuit  is  completed 
and  the  lamp  made  to  glow.    It  is  rendered  aseptic  by  1  in  20 


Fig.  476. — Cystoscope  for  examining  the  interior  of  the  bladder. 

carbolic  acid.  The  instrument  is  soon  destroyed  by  boiling, 
steaming,  and  mercury.  In  order  to  use  the  apparatus,  the 
urethra  must  be  of  full  size,  any  stricture  that  may  be  present, 
therefore,  must  first  be  dilated.  The  bladder  should  be  distended 
with  clear  water  after  it  has  been  washed  out.  A  general  anajsthetic 
is  as  a  rule  desirable,  but  cocain  may  be  used  if  the  urethra  is 
tolerant  of  instrumentation.  Not  more  than  0'05  gm.,  i.e.,  5  cgni., 
in  a  2  per  cent,  solution  should  be  injected,  since  it  is  rapidly  absorbed 
from  the  urethra  and  fatal  poisoning  has  attended  the  employment  of 
more.  It  is  best  to  prepare  the  patient  by  rest  for  a  day  in  bed,  or 
for  a  longer  period  if  the  urine  contains  blood.  The  tube  of  the 
cystoscope  should  be  warmed  and  lubricated  with  glycerine,  and  the 
lamp  not  made  to  glow  till  the  instrument  is  in  the  bladder.  Whilst 
glowing  it  should  not  be  brought  into  contact  with  the  bladder-walls, 


1006 


DISEASES  OF  REGIONS. 


and  should  only  be  kept  glowing  for  a  few  minutes  at  a  time.  It 
should  be  extinguished  and  time  given  for  it  to  cool  before  the 
instrument  is  withdrawn,  so  as  not  to  burn  the  urethra.  The  mucous 
membrane  is  got  into  focus  and  the  tube  rotated  on  the  eye-piece  to 
get  the  ureteral  orifices  into  view,  from  which  the  urine  may  be  seen 
to  be  expelled  in  jets,  and  perhaps  on  one  side  tinged  with  blood. 
The  fundus  is  next  inspected  and  then  the  tube  is  turned  round  to 
examine  behind  the  prostate.  In  this  way  the  floating  villous  pro- 
cesses of  a  growth  may  be  seen,  or  a  small  stone  may  be  detected  in 
a  pouch  or  an  ulcer  discovered.  A  prominent  fold  of  the  normal 
mucous  membrane  is  not  likely  to  be  mistaken  for  disease  if  a  good 
cystoscope  is  used  and  some  experience  has  been  acquired. 

For  catheterising  the  ureters  the  cystoscope  is  fitted  with  a  fine 
catheter,  so  that  when  the  orifice  of  the  lu-eter  is  in  view  the 
catheter  may  be  pushed  on  into  the  opening. 

Cystitis,  or  Inflammation  of  the  Bladder,  may  vary  from  the 
mildest  catarrh  to  the  most  intense  inflammation,  involving  not  only 
the  mucous  membrane  but  the  other  coats  of  the  organ  as  well. 
For  the  purpose  of  description,  however,  it  may  be  divided  into  the 
Acute  and  Chronic  (see  also  Injuries  of  the  Bladder,  p.  570). 

Acute  cystitis. — Causes. — In  its  most  intense  form  it  is  nearly 
always  the  result  of  septic  injury,  as  the  passage  of  instruments,  the 
retention  of  a  catheter  in  the  bladder,  or  the  irritation  of  sharp 
fragments  of  a  crushed  calculus.  The  most  frequent  cause  in  the 
male  is  the  extension  of  inflammation  from  the  urethra  in  gonorrhoea, 
in  the  female  puerperal  infections.  In  all  of  these  the  cystitis 
depends  upon  the  introduction  of  infective  micro-organisms  into  the 
bladder.  In  its  milder  forms  it  may  be  due  to  the  exhibition  of 
certain  medicines,  as  cantharides ;  and  occasionally  in  gouty  subjects 
to  exposure  to  cold. 

Pathology. — In  the  milder  forms  the  inflammation  is  limited  to 
the  neck  of  the  bladder  and  to  the  mucous  membrane  only.  In  the 
worst  forms  it  involves  the  whole  bladder,  and  extends  to  the 
muscular  or  even  the  peritoneal  coat.  In  addition  to  the  ordinary 
cocci  of  suppuration,  the  bacillus  coli,  the  bacillus  of  typhoid,  and 
some  other  organisms  have  been  met  with.  In  gonorrha?a  it  may  be 
the  gonococcus  alone  or  a  mixed  infection  that  produces  the  cystitis. 
It  may  terminate  in  1,  resolution;  2,  chronic  cystitis;  3,  ulceration 
or  gangrene  of  the  mucous  membrane ;  4,  abscess  in  the  walls  of 
the  bladder ;  5,  inflammation  of  the  kidneys,  or  more  rarely  of  the 
peritoneum ;  and  6,  toxintemia,  produced  by  the  absorption  of  the 
products  of  the  decomposing  urine. 

Symptoms. — In  the  acutest  forms  there  is  intense  pain  in  the 
perineum  and  above  the  pubcs,  and  strangury,  i.e.,  a  continual 
desire  to  void  \u-inc,  which  is  passed  drop  by  drop  in  a  spsusmodic 
manner;  whilst  there  is  high  fever,  rapidly  running  into  a  typhoid 
type.    In  tho  less  acute  or  more  common  forms  micturition  is  still 
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very  frequent,  occurring  witli  increased  pain  as  soon  as  a  little  urine 
has  collected  in  the  bladder,  in  consequence  of  the  stretching  of  the 
inflamed  mucous  membrane.  The  urine  is  scanty,  high-coloured, 
often  blood-stained,  and  mixed  with  mucus  and  pus.  The  fever 
is  less  marked  than  in  the  acuter  cases,  and  may  be  of  a  mere 
transitory  character. 

Treatment. — The  cause,  if  possible,  should  be  removed.  Thus,  if 
there  are  fragments  of  calculus  in  the  bladder,  they  should  at  once 
be  extracted  by  the  large  evacuating  catheter,  any  that  cannot  be 
got  away  being  crushed ;  or  perhaps  better,  the  bladder  may  be 
opened  by  a  median  incision  in  the  perineum  and  thoroughly  washed 
out.  If  a  catheter  has  been  tied  in,  it  should  at  once  be  withdrawn. 
Hot  sitz-baths  should  be  given  night  and  morning,  leeches  applied 
to  the  perineum,  suppositories  of  morphia  (gr.  \)  placed  in  the 
rectum,  and  salicylate  of  soda  (grs.  x.),  salol  (grs.  x.),  urotropin 
(grs.  v.),  hyoscyamus  and,  if  the  urine  be  acid,  alkalies,  administered 
to  relieve  strangury.  All  stimulants  shovxld  be  avoided,  the  diet 
restricted  to  milk,  and  the  bladder  washed  out  with  hot  water,  or 
when  the  urine  is  decomposed,  with  a  weak  antiseptic  lotion  as 
boric  acid,  salol,  permanganate  of  potash  or  sulphocarbolate  of 
zinc  (2  per  cent.),  etc.  If  washing  out  increases  the  irritation,  the 
bladder  in  severe  cases  should  be  drained  by  an  incision  in  the 
perineum,  or  above  the  pubes. 

Chronic  cystitis  is  much  more  frequent  than  the  acute  variety, 
and  in  its  mildest  form  is  known  as  catarrh  of  the  bladder. 
Catises. — It  may  be  a  sequel  to  an  acute  attack ;  or  it  may  be 
chronic  from  the  commencement,  and  may  then  be  due  to  a  stone 
or  other  foreign  body  or  a  growth  in  the  bladder,  obstruction  to 
the  urinary  outflow,  as  from  •  an  enlarged  prostate  or  stricture  of 
the  urethra,  the  extension  of  gonorrhoea,  paralysis,  over-distension 
or  atony  of  the  bladder,  or  the  spread  of  inflammation  from  the 
neighbouring  organs.  It  is  common  after  fracture  of  the  spine 
involving  the  cord.  Like  the  acute,  it  may  be  set  up  by  a  septic 
instrument.  In  the  female  it  follows  puerperal  and  other  pelvic 
infections  including  the  rupture  of  an  abscess  into  the  bladder. 

Pathology.  —  The  mucous  membrane  is  thickened,  velvety, 
mottled  with  patches  of  a  dark-slate  or  red  colour,  and  may  be 
covered  with  muco-pus  and  sometimes  with  a  deposit  of  phosphates, 
or  it  may  even,  in  places,  be  destroyed  by  ulceration.  The 
muscular  coat,  where  there  has  been  obstruction  to  .  the  outflow, 
becomes  thickened  and  fasciculated,  the  hypertrophied  fibres  giving 
the  interior  of  the"  bladder  a  columnar  and  rugose  appearance. 
In  places  the  mucous  membrane  may  protrude  between  the  fasciculi 
of  the  muscular  coat,  forming  sacculi,  in  which  stale  urine  may 
accumulate,  and  in  which  calculi  may  form  or  become  lodged. 
If  the  cystitis  is  allowed  to  continue,  the  kidneys  become  affected 
(  pyelonephritis) . 
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The  symptoms  are  similar  to  those  of  acute  cystitis,  but  are  mucli 
milder  in  intensity.  Tims,  there  is  increased  frequency  of  micturi- 
tion, the  patient,  perhaps,  having  to  make  water  every  hour  or 
half-hour,  the  desire  to  do  so  being  generally  so  urgent  that  he  is 
unable  to  control  it.  This,  as  in  the  acute  variety,  is  due  to  spasm 
from  the  stretching  of  the  inflamed  mucous  membrane  as  soon  as  a 
few  ounces  of  urine  collect.  The  pain  usually  ceases  immediately 
the  bladder  is  relieved.  The  urine  is  characteristic;  it  generally 
contains  large  quantities  of  ropy  mucus,  pus,  and  phosphates  of 
lime,  which  form,  on  standing,  a  thick  deposit  at  the  bottom  of  the 
containing  vessel.  It  is  often  alkaline,  and  sometimes  highly 
ammoniacal  and  offensive  from  the  decomposition  of  the  urea  into 
carbonate  of  ammonia.  This  decomposition  is  brought  about  by 
fermentation,  probably  set  up  by  the  presence  of  micro-organisms 
that  have  gained  admission  either  by  the  use  of  a  contaminated 
catheter,  or  by  making  their  way  along  the  stringy  mucus  that  may 
hang  about  the  urethra. 

Treatment. — As  in  the  acute  form  the  cause,  as  stricture,  stone,  etc., 
must  first  be  removed,  as  where  this  is  impracticable  the  treatment 
at  best  can  only  be  palliative.  The  diet  should  be  unstimulating, 
and  alcohol  in  any  form,  as  a  rule,  forbidden.  A  purely  milk  diet 
is  at  times  most  successful.  Internally,  besides  those  mentioned 
for  acute  cystitis,  such  medicines  as  buchu,  uva  ursi,  balsam  of 
copaiba,  cubebs  and  belladonna  should  be  given  where  thick  ropy 
mucus  is  passed  with  the  urine;  and  benzoic  acid,  which  m  its 
passage  through  the  system  is  converted  into  hippuric  acid,  or  boric 
acid  (gr.  xv.  to  ^j.),  or  acid  sodium  phosphate  (NaHoPO^  5j.  to  Oj.), 
may  be  tried  when  the  urine  is  alkaline.  Locally,  the  bladder  should 
be  washed  out  twice  a  day  with  some,  antiseptic  solution,  as  of  boric 
acid  (gr,  xx.  to  sj.),  permanganate,  corrosive  subhmate  (1  in  2,000), 
quinine  (gr.  ii.  to  5]),  nitrate  of  silver  (gr.  i.  to  Bj.).  etc.  The 
best  results  are  mostly  obtained  from  water  as  hot  as  can  be 
•  borne.  Great  care  should  be  taken  that  all  instruments  are  rendered 
thoroughly  aseptic  before  use.  In  severe  male  cases,  where  other 
means  have  failed,  the  bladder  should  be  placed  at  rest  by  perineal  or 
suprapubic  cystotomy  and  subsequent  drainage  for  some  weeks  as 
described  under  Acute  cystitis. 

Irritability  of  the  bladder,  by  whicli  is  meant  a  too  frequent 
passing  of  water,  is  often  spoken  of  as  a  disease  ;  but  is  no  more  so 
than  is  pain,  since  it  is  only  a  symptom  either  of  disease  of  the 
urinary  organs,  or  of  some  general  state  of  the  system,  as  hysteria, 
Bright's  disease,  etc.    The  cause  should  be  sought  and  treated. 

Inversion  of  the  bladder  only  occurs  in  the  female  (see  Female 
urethra),  and  in  males  with  hypospadias. 

Atony  and  paralysis  of  the  bladder.  Both  these  terms  are 
applied  to  a  want  of  sufficient  contractile  power  in  the  muscular  coat 
to  expel  the  contents  of  the  bladder  ;  but  in  atony  the  want  of  power 
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is  the  result  of  loss  of  tone  in  the  muscular  fibres,  while  2Mralysis 
is  duo  to  the  failure  of  nervous  inEuence.  Both  couditions  must  be 
distinguished  from  the  mere  inability  of  the  bladder  to  empty  itself 
on  account  of  obstruction  to  its  outlet.     (See  Retention  of  Urine.) 

Atony  may  be  due  to— L  Simple  over-distension,  consequent 
upon  the  patient  having  voluntarily  or  compulsorily  held  urine 
for  too  long  a  period,  especially  females,  whereby  the  muscular  fibres 
are  over-stretched  and  unable  to  recover  themselves.  2.  It  may  be, 
in  the  male,  the  result  of  gradual  distension  owing  to  enlarged 
prostate  or  stricture.  In  consequence  of  the  obstruction,  the  bladder 
does  not  empty  itself,  but  some  urine  remains  after  every  act  of 
micturition;  the  amount  retained  gradually  increases,  the  bladder 
becomes  distended,  and  its  fibres,  if  the  patient  is  old,  become 
stretched,  and  lose  their  tone  instead  of  becoming  hypertrophied  as 
would  happen  in  a  young  and  healthy  person.  3.  Again,  atony  may 
be  increased  by  cystitis,  owing  to  the  inflammation  having  spread  to 
the  muscular  coat,  which  then  undergoes  fibroid  or  fatty  changes. 

Synqjtoms. — The  patient  complains  of  inability  to  hold  his  urine, 
or  that  it  constantly  dribbles  away,  or  that  he  has  to  pass  it  very 
frequently.  The  involuntary  flow  occurs  at  first  during  sleep ; 
afterwards  on  any  exertion  causing  contraction  of  the  abdominal 
muscles.  These  symptoms,  although  often  improperly  spoken  of  as 
incontinence,  are  really  those  of  retention,  the  bladder  being  fully 
distended,  but  unable  to  empty  itself,  and  the  excess  flowing 
involuntarily  away. 

The  treatment  consists  in  passing  a  catheter  at  regular  intervals 
and  as  often  as  may  be  necessary  to  completely  empty  the  bladder  j 
whilst  in  the  meantime,  the  condition  leading  to  the  atony  must 
be  treated  by  appropriate  means.  Thus,  if  the  result  of  over- 
distension, strychnine  or  ergot  (ext.  ergot,  liq.  5js.  vel  5j.)  and 
galvanism  may  be  tried  ;  if  the  result  of  gradual  distension  from 
enlarged  prostate  or  stricture,  these  conditions  must  be  treated  in 
the  way  mentioned  uuder  their  respective  heads.  In  both  paralysis 
and  atony,  cystitis,  dilatation  of  the  ureters,  pyelitis,  and  disorgani- 
sation of  the  kidney  rapidly  ensue  if  the  cause  of  the  bladder 
trouble  cannot  be  relieved. 

True  paralysis  of  the  bladder  is  nearly  always  the  result  of  disease 
or  injury  of  the  brain  or  spinal  cord,  and  is  not  met  with  except  in 
general  paralysis.  The  bladder  being  paralysed  cannot  empty 
itself,  and  becomes  distended  as  in  atony  ;  and  when  it  can  hold  no 
more,  the  excess  overflows  through  the  sphincter,  which  is  also 
paralysed.  liejlex  x>aralysis,  however,  often  occurs  after  an  injury 
or  surgical  operation,  especially  that  for  htcmorrhoids.  The  local 
treatment  consists  in  the  regular  passage  of  an  aseptic  catheter  two 
or  three  times  daily. 

Tubercle  of  the  bladder  is  very  intractable.    It  may  be  primary 
or  secondary  to  tubercle  in  other  parts  of  the  genito-urinary  tract 
w.  64 
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especially  the  testicle  and  prostate.  It  is  most  often  met  with  in 
boys  and  young  adult  males.  The  tubercle  which  is  deposited  in 
the  submucous  tissue  soon  caseates,  leading  to  small  multiple 
circular  ulcers  with  undermined  edges.  There  is  pain,  hajmorrhage, 
irritability  of  the  bladder  and  other  signs  of  chronic  cystitis ;  but 
the  diagnosis  will  depend  on  the  exclusion  of  other  diseases  such  as 
stone,  tumours,  etc.,  and  the  presence  of  tubercle  in  other  organs, 


Fig.  477. — Myxomatous  polypi  of  the  bladder  from  a  cbild  two  years  old.  The 
bladder  has  been  everted  and  is  almost  completely  occupied  by  partly  sessile, 
partly  stalked,  transparent  myxomatous  polypi.  Bristles  are  passed  into  the 
ureters  which  are  dilated  and  thickened.  The  kidneys  are  hydrouephrotic.  (St. 
Bartholomew's  Hospital  Museum.) 

and  of  the  tubercte  bacillus  in  the  urine.  With  the  cystoscope  the 
ulcers  may  be  seen.  Treatment.  —  The  genei'al  constitutional 
remedies  for  tubercle  should  be  employed ;  together  with  such 
local  remedies  as  are  indicated  for  cystitis,  and  for  the  assuaging 
of  the  pain.  Iodoform  emulsion  may  be  injected  into  the  bladder 
or  lactic  acid  up  to  20  per  cent.  These  failing  to  relieve,  supra- 
pubic-cystotomy may  be  done  and  the  bladder  washed  out,  and  such 
caseous  masses  of  tubercle  as  permit  of  it  scraped  away.  In  the 
female  this  may  be  done  through  the  dilated  urethra.    Koch's  new 
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tuberculin  has  afforded  relief  when  injected  into  the  bladder  (see  also 
p.  95). 

Single  simple  ulcers  have  been  discovered  by  the  cystoscope, 
and  at  the  neck  of  the  bladder  cause  a  painful  spasmodic  fissure. 
As  liealing  readily  follows,  tuberculous  disease  may  be  excluded. 
Treatment— AY>i^\icAtions  and  irrigations  of  nitrate  of  silver. 

Vesico-intestinal  fistula  may  be  known  by  the  occasional 
passage  of  fa3cal  matter  and  gas  by  the  urethra,  and  is  usually  a 
source  of  great  discomfort.  It  depends  on  inflammatory  or  malignant 
ulceration  of  the  intestine  involving  the  bladder,  but  may  be  due  to 
the  extension  of  malignant  disease  from  the  bladder.  Treatment. — 
When  the  fistula  is  thought  to  be  low  down  in  the  intestine  the 
abdomen  may  be  explored,  and  the  colon  above  the  fistula  united  to 
the  abdominal  wall  and  then 
opened,  or  if  higher  up  an 
anastomosis  may  be  made  be- 
tween the  gut  above  and  that 
below. 

The  tumours  that  may  be 
met  with  in  the  bladder  are  : — 
1.  The  fihroiis.  2.  The  myxo- 
matous. 3.  The  villous  or 
papillomatous.  4.  The  malig- 
nant. The  fih^ous  and  myxo- 
matous spring  from  the  sub- 
mucous coat,  and  protruding 
the  mucous  membrane  in  front 
of  them  assume  a  polypoid  or 
warty  shape  (Fig.  477).  They 
are  very  rare.  The  villous  or 
paptillomatous  spring  from  the 
mucous  membrane  and  appear 

as  soft,  flocculent  growths  resembling  the  villi  of  the  chorion.  They 
may  be  single,  as  in  Fig.  478,  or  multiple,  studding  the  greater  part 
of  the.  bladder.  They  are  the  most  common  of  the  innocent  growths. 
The  malignant  either  spring  from  the  mucous  or  the  submucous  coat, 
and  may  form  a  large  mass  nearly  filling  the  bladder,  or  assume  a 
villous  appearance,  or  merely  infiltrate  the  walls.  ^  They  have  either 
a  carcinomatous  or  sarcomatous  structure.  Cysts,  hydatid  or  dermoid, 
may  communicate  with  the  bladder.  Pelvic,  abdominal,  a  psoas  or 
hip-joint  abscess,  also  a  suppurating  extra-uterine  foetation,  may  rupture 
into  the  bladder. 

The  symptoms  common  to  all  tiunours  are  those  of  a  mass  in  the 
wall  of  the  bladder,  and  absence  on  sounding  of  stone.  In  the 
fibrous  and  myxomatous  there  are  signs  of  obstruction  to  the  iirinary 
outlet,  pain  and  increased  micturition,  but  little  or  no  hreraaturia, 
and  the  tumour  may  sometimes  be  felt  with  the  sound.    In  the 
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Fio.  478. — Villous  tumour  of  the  bladder. 
(St.  Bartbolomew's  Hospital  Museum.) 
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villous  (Fig.  478)  there  is  at  first  intermittent  bnt  later  more  or 
less  continnous  liscmorrhage  without  any  other  cause  being  dis- 
coverable to  account  for  it.    The  blood  is  of  a  bright  red  colour. 
There  may  be  considerable  irritability  of  the  bladder,  but  there 
is  seldom  any  marked  obstruction  to  the  urinary  outflow.  Shreds 
of  the  growth  may  come  away  spontaneously  or  in  the  ej^e  of  the 
catheter.    In  the  malignant  there  are  usually  sudden  attacks  of 
severe  hasmorrhage  from  time  to  time ;  and  a  growth  may  be  felt 
by  the  sound,  or  by  the  finger  in  the  rectum  or  vagina,  and  by 
palpation  above  the  pubes.    There  are  in  the  later  stages,  moreover, 
other  signs  of  malignancy,  such  as  rapid  growth  of  the  tumour, 
cachexia,  ulceration  into  the  rectum  or  vagina,  enlargement  of  the 
lumbar  glands,  pain  in  the  kidneys  from  obstruction  of  the  ureters, 
and  dissemination  in  internal  organs.     Obstruction  to  the  urinary 
outlet  may  occur.    Tumours  of  the  bladder,  however,  especially  the 
villous,  are  often  difficult  to  diagnose ;  some  aid,  it  is  true,  may  be 
gained  by  the  cystoscope,  but  a  diagnosis  cannot  always  be  made 
without  a  digital  exploration  of  the  bladder,  which  should  be  under- 
taken early  where  symptoms  such  as  the  above  are  persistent,  espe- 
cially when  they  point  to  a  malignant  growth.    If  the  urine  contains 
much  blood  the  patient  should  be  kept  at  rest  in  bed  before  using 
the  cystoscope  till  the  haemorrhage  has  ceased  and  fluid  returns 
clear.    Fragments  of  hydatid  membrane,  or  fat  and  hair  in  the  urine 
will  indicate  a  communication  with  an  hydatid  or  dermoid  cyst,  and 
pus  may  appear  continuously  or  intermittently  when  an  abscess  has 
ruptured  into  the  bladder. 

Treatment. — The  removal  of  a  tumour  should  generally  be 
attempted-  by  a  suprapubic  operation  (see  Cystectomy,  p.  1022). 
When  on  palpation  a  fixed,  widely-infiltrating  mass  is  discovered, 
suprapubic  or  perineal  drainage,  or  the  passage  of  a  tube  right 
through  from  one  wound  to  the  other  and  continuous  irrigation  may 
afford  temporary  relief  to  a  man.  A  woman  may  have  the  bladder 
often  washed  out  or  sit  in  a  bath  with  a  catheter  in  the  urethra. 
Cysts  and  abscesses  should  be  reached,  if  possible,  by  an  extra- 
peritoneal incision,  in  the  hypogastric  or  iliac  region,  the  fingers 
pushing  back  the  peritoneum  and  seeking  for  the  cyst  wall.  When 
the  peritoneal  cavity  has  to  be  opened,  general  infection  must  be 
prevented  by  packing  with  sponges  or  gauze  before  proceeding  to 
open  the  cyst  or  abscess. 

Foreign  bodies  in  bladder  (see  Injuries  of  the  Bladder, 
pp.  575,  579). 

Stone  in  the  bladder  may  occur  at  any  age,  but  is  said  to  be 
most  frequent  between  the  ages  of  fifty  and  seventy ;  next,  between 
the  ages  of  two  and  six ;  whilst,  between  the  ages  of  twenty-six 
and  thirty-six  it  is  rare.  It  may  occur  in  both  males  and  females, 
but  is  decidedly  more  connnon  in  the  former.  It  is  most  frequently 
met  with,  wlierc  not  endemic,  in  the  children  of  the  poor  and  in  old 


men 


STONE  IN  THE  BLADDER.  1013 

of  the  upper  classes  with  more  or  less  enlargement  of  the 

prostate  and  of  gouty  habit.  ^  •   j-  ,  • 

The  causes  are  but  little  known,  but  (1)  residence  m  certani  districts 
or  countries,  as  around  Norwich  and  in  the  North-West  Provinces 
of  India,  and  (2)  derangements  of  digestion  leading  to  an  excess  ot 
urates  in  the  urine  as  from  (a)  improper  feeding  or  poor  living  as 
evidenced  by  the  former  frequency  of  stone  in  tlie  children  of  the 
poor,  (b)  the  abuse  of  alcohol  especially  in  the  form  of  malt  liquor, 
c)  excess  of  nitrogenous  food,  (d)  want  of  sufficient  exercise,  etc., 
are  regarded  as  predisposing  causes.  Retention  of  urine  from 
prostatic  enlargement,  the  small  size  of  the  urinary  passages  in 
male  children,  and  the  presence  of  a  foreign  body  m  the  bladder 
are  exciting  causes.  The  causes  of  oxaluria  and  of  cystmuria  and 
the  consequent  formation  of  the  oxalate  of  lime  and  the  cystin 
calculus  are  quite  unknown.  In  a  few  cases  a  nucleus  has  been 
formed  for  a  calculus  by  a  piece  of  necrosed  bone  which  has  reached 
the  bladder  from  a  fractured  pelvis  or  carious  spine. 

Varieties.  The  three  most  common  varieties  of  calculi  met  with 

in  the  bladder  are  the  uric  acid,  the  oxalate  of  lime,  and  the  phos- 
phatic.  They  may  occur  almost  pure  or  they  may  be  mixed. 
According  to  Sir  Henry  Thompson  the  uric  acid  and  urates  form 
one  half  of  the  number  met  with  ;  the  phosphatic  one  quarter ;  the 
mixed  one  quarter;  and  the  oxalates  only  3  per  cent,  of  the 
whole.  The  uric  acid  and  the  oxalate  of  lime  are  generally  formed 
on  a  nucleus  of  one  of  these  substances  which  has  descended  from 
the  kidney.  The  phosphatic  is  formed  in  the  bladder  itself,  either 
on  a  nucleus  of  phosphates  deposited  on  some  inspissated  mucus  or 
a  foreign  body,  or  on  one  of  the  other  forms  of  stone  which  has 
descended  from  the  kidney  and  which  sooner  or  later  acts  as  a 
foreign  body.  The  oxalate  of  lime  is  the  most  slow  of  formation 
and  is  consequently  the  hardest  and  most  compact.  The  phosphatic 
forms  very  rapidly,  is  soft  and  friable,  and  often  of  very  large  size. 
Sometimes  alternate  layers  of  uric  acid,  oxalate  of  lime,  and  phos- 
phates occur  in  the  same  stone  (alternating  calculus),  a  condition 
probably  due  to  varying  states  of  the  patient's  health,  effects  of 
medicines,  bladder  irritation,  etc.  A  description  of  the  various  forms 
of  calculi  is  given  in  the  section  on  Urinary  Calculi  (p.  1000). 

The  character  of  the  stone  may  to  some  extent  be  guessed  at  by 
the  state  of  the  urine.  Thus  if  the  urine  is  acid  it  will  probably 
be  either  oxalate  of  lime  or  uric  acid  ;  if  alkaline,  phosphatic. 
Calculi  vary  in  size  from  that  of  a  hemp-seed  to  a  large  mass 
weighing  many  ounces ;  but  large  stones,  at  the  present  day,  in 
consequence  of  improved  diagnosis,  and  the  diminished  dread  a 
patient  has  of  an  operation,  are  the  exception.  They  generally 
occur  singly,  but  there  may  be  two,  or  even  more ;  they  are  then 
usually  facetted  from  rubbing  against  one  another. 

Spontaneous  fracture  sometimes  happens,  and  has  been  attributed — 
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1,  to  the  swelling  or  chemical  alteration  of  the  cementing  material 
with  which  the  particles  of  the  calculus  are  held  together  j  2,  to  two 
stones  coming  into  collision  ;  3,  to  the  compression  of  the  calculi 
by  the  hypertrophied  muscular  coat  of  the  bladder. 

The  calculus  is  usually  free  just  behind  the  prostate,  but  it  may 
be  in  the  upper  fundus  behind  the  pubes,  or  in  one  of  the  sacculi 
so  often  found  in  long-standing  disease  of  the  bladder  (encysted),  in 
a  patent  urachus,  or  in  an  inguinal  hernia.  Calculous  matter  may 
sometimes  be  deposited  upon  growths  in  the  bladder  or  upon  the 
ulcerated  mucous  membrane. 

The  terminations  of  stone. — If  neglected,  cystitis  is  set  up,  and 
inflammation  spreads  up  the  ureters  to  the  kidneys,  leading  to 
interstitial  nephritis,  multiple  abscesses,  pyonephi-osis,  and  in  the 
end  suppression  of  urine.  In  consequence,  moreover,  of  the  obstruc- 
tion of  the  urinary  outlet,  the  bladder  may  become  hypertrophied, 
and  the  ureters  and  kidneys  dilated  in  the  way  described  under 
Stricture  of  the  Urethra. 

Spontaneous  escape  of  a  stone. — This  may  take  place  by  the 
urethra,  or  by  ulceration  from  the  membranous  urethra  through  the 
perineum,  or  rarely  from  a  prostatic  pouch  into  the  rectum,  or  from 
a  sacculus  into  the  peritoneal  cavity  and  set  up  septic  peritonitis. 

Sym2itoms. — The  three  chief  symptoms  are— 1.  Pain,  generally 
referred  to  the  end  of  the  penis,  and  worse  after  micturition  on 
account  of  the  stone  then  resting  on  the  sensitive  trigone  and  the 
walls  of  the  bladder  contracting  upon  it.  2.  Frequent  micturition  ; 
and,  3.  A  little  blood  in  the  urine.  These  symptoms  are  increased 
on  exercise,  especially  riding,  and  after  the  jolting  of  a  railway 
journey,  etc.,  and  are  least  marked  at  night  when  the  patient  is  at 
rest.  Other  symptoms  that  may  be  present  are  the  passage  of 
gravel ;  sudden  stoppage  of  the  stream  during  micturition ;  the 
presence  of  muco-pus  in  the  urine  owing  to  cystitis ;  piles  in  adults 
and  prolapse  of  the  rectum  in  children,  due  to  straining ;  and 
elongation  of  the  prepuce  in  boys  caused  by  the  constant  pulling 
to  relieve  pain  after  micturition.  Stone  in  the  bladder  may  be 
simulated  by  cystitis,  an  enlarged  prostate,  a  long  or  adherent 
prepuce,  a  narrow  meatus,  a  growth  in  the  bladder,  calculous  or 
other  disease  of  the  kidney,  an  irregular  action  of  the  bladder 
(the  stammering  bladder,  as  it  was  called  by  Sir  James  Paget), 
tubercle  of  the  bladder,  and  ascarides  in  the  rectum.  An 
accurate  diagnosis,  however,  can  be  made  only  by  sounding  the 
bladder ;  though  when  large,  especially  in  boys,  the  stone  may  be 
felt  by  the  finger  in  the  rectum  whilst  pressure  is  made  with  the 
other  hand  above  the  pubes. 

Sounding  the  bladder. — The  ordinary  sound  (Fig..  479)  is  a  solid 
steel  instrument  with  a  short  bulbous  beak.  Thompson's  sound  is 
hollow  to  allow  some  of  the  urine  to  be  drawn  ofF  if  desired,  and 
has  a  handle  like  that  of  his  lithotrite,  to  facilitate  the  necessary 
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movements  in  the  bladder.    Haying    warmed    the    sound  and 
hibricated  it  with  glycerine,  pass  it  bke  a  catheter,  letting  it  g  ide 
into  the  bladder  by  its  own  weight  without  using  any  force.  When 
the  sound  is  in,  gently  push  it  onwards  to  examine  the  posterior 
part  of  the  bladder.    Then  turn  the  beak  alternately    o  eithei 
side:  and  depress  the  handle  between  the  patients  thighs  to 
search  the  upper  fundus.    Then  turn  the  beak  downwards  to 
examine  the  base  or  lower  fundus.    If  the  stone  is  not  detected, 
let  out  a  little  of  the  urine,  or  change  the  patients  position,  or 
raise  his  pelvis  and  try  again.    The  stone  may  not  be  felt,  because 
it  is  of  so  small  a  size,  or  has  become  encysted,  or  entangled  in  a 
fold  of  mucous  membrane.    In  many  cases  the  stone  is  not  found 
until  the  patient  is  anaesthetised.      A  stone  may  be  knomi  to  be 
present  by  the  peculiar  ring  which  is  both  felt  and  heard  on 
strikino-  it.      This  ring   is    quite    unlike  the    sensation  given 
to    the   sound   by    its   coming   into    contact   with  phosphatic 
deposits  on  a  roughened  or  fasciculated  bladder,  or  with  a  growth, 
or  with  one  of  the  pelvic  bones.      Having  discovered  a  stone, 
the  next  care  should  be   to   determine  approximately— 1,  its 
probable  size  and  composition ;  2,  whether  it  is  free  or  encysted ; 
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Fig.  479. — Bladder  sound. 

3,  whether  there  is  one  stone  or  more ;  and,  4,  the  condition  of 
the  bladder  and  urethra.    1.  The  size  of  the  stone  can  be  roughly 
estimated  by  the  amount  of  resistance  offered  on  pushing  it  before 
the  sound  or  by  passing  the  sound  over  it,  and  by  feeling  it 
through  the  rectimi  with  the  other  hand  pressing  on  the  hypo- 
gastrium.    Its  size  can  be  estimated  by  seizing  it  with  the  lithotrite, 
the  distance  the  blades  are  then  apart  being  indicated  by  the 
scale  on  the  handle.    If  this  is  repeated  it  will  be  seen  whether 
the  diameter  of  the  stone  is  constant,  or  whether  one  diameter  is 
much  more  than  the  other,  whether  its  shape  is  approximately 
spherical,  or  oval.    These  measurements  can  be  compared  with 
those  of  the  stones  preserved  in  museums,  and  with  the  results  of 
bimanual  examination.   The  composition  of  the  stone  may  be  approxi- 
mately arrived  at  by   (a)  the  character  of  the  ring  on  striking 
it — the  clearer  the  ring  the  harder  the  stone,  (b)  the  condition 
of  the   surface,  which    is  rough    in   the  oxalate  of  lime  and 
smooth  in  the  phosphatic,  (c)  the  reaction   of  the  urine,  and 
(d)  the  general  hcaltli  of  the  patient.    2.  A  stone,  when  encysted, 
is  always  felt  at  the  same  spot  in  the  bladder,  generally  near  the 
trigone,  and  when  seized  with  the  lithotrite  cannot  be  moved.  The 
sound  cannot  be  passed  all  round  it.    There  is  no  blood  present, 
and  the  symptoms  arc  usually  less  severe,  and  are  not  increased  by 
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exercise.  3.  The  presence  of  a  second  stone  can  only  be  determined 
with  certainty  by  seizing  one  stone  with  the  lithotrite,  and  then 
striking  the  other.  X  ray  examination  has  hitherto  been  somewhat 
uncertain,  partly  owing  to  the  intervention  of  the  pelvic  bones 
(Plate  XXII.) 

Treatment. — The  stone  may  be  removed  by  crushing  {lithotrity), 
or  cutting  {lithotomy),  but  lithotrity  should  be  the  rule.  In  adults 
suprapubic  lithotomy  should  be  practised  in  place  of  lithotrity,  1,  when 
the  stone  is  very  large  and  hard ;  2,  when  the  iirethra  is  the  seat  of 
intractable  stricture ;  3,  when  the  stone  is  encysted ;  and,  4,  Avhen 
the  bladder  is  sacculated.  A  large  stone,  if  soft,  should  be  crushed  ; 
and  a  hard  stone,  if  not  too  large,  is  no  bar  to  the  operation. 
A  soft  stone  of  more  than  three  ounces  (90  grms.)  may  be  crushed, 
and  an  oxalate  calculus  of  more  than  one  ounce  (30  grms.).  A  stone 
has  been  crushed  successfully  in  a  child  of  fifteen  months.  Hard 
stones,  however,  weighing  above  an  oimce,  and  especially  in  boys,  had 
better  be  removed  by  suprapubic  lithotomy,  luiless  the  surgeon  is 
experienced  in  lithotrity.  Cystitis  and  kidney  disease  render  the 
prognosis  of  both  operations  unfavovirable  ;  but  in  these  affections  it 
does  not  appear  that  crushing,  with  complete  removal  of  the  frag- 
ments, is  attended  with  more  risk  than  is  lithotomy.  A  large 
prostate  renders  lithotrity  difficult  no  doubt,  but  does  not,  as  a  rule, 
contra-indicate  it.  Stricture  of  the  urethra  is  only  an  impediment  to 
lithotrity  when  the  stricture  cannot  be  dilated.  The  conditions, 
however,  most  favourable  for  success  in  lithotrity  are,  as  well 
expressed  by  Sir  Henry  Thompson,  "  a  capacious  ui-ethra,  a  bladder 
capable  of  retaining  three  or  four  ounces  of  urine,  absence  of 
ordinai-y  signs  of  renal  disease,  and  fair  general  health." 

Calculus  in  the  female  bladder  is  much  less  common  than 
in  the  male,  a  fact  in  great  part  due  to  the  shorter  and  more 
dilatable  urethra  in  women,  to  the  absence  of  a  prostate  and  con- 
seqiient  exemption  of  the  female  from  chronic  retention  and  phos- 
phatic  deposits,  except  from  the  latter  forming  roiind  a  foreign  body. 
The  symptoms  are  similar  to  those  in  the  male,  but  are  sometimes  apt 
to  be  accompanied  by  incontinence  of  urine.  They  may,  at  times, 
be  simulated  by  vascular  growths  in  the  urethra,  by  uterine  disease, 
and  by  hysteria. 

Treatment. — 1.  "When  the  stone  is  small  gentle  dilatation  of  the 
urethra  under  an  antcsthetic  is  the  best  method  of  extraction. 
2.  When  of  larger  size,  after  dilatation,  lithotrity  with  removal  of  all 
the  fragments  at  one  sitting  should  be  done.  3.  When  too  large 
for  removtil  by  dilatation,  and  the  bladder  is  too  contracted  to  allow 
of  crushing,  the  suprapubic  operation  is  called  for. 

Forcible  dilatation,  or  dilatation  with  incision  {urethral  litlwtomy), 
is  very  liable  to  be  followed  by  incontinence  of  urine,  especially  in 
children.  Incision  through  the  vagina,  vaginal  lithotomy,  is  likely 
to  be  followed  by  fistula,  and  should  not  be  performed. 
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Operations  on  the  bladder. 

Lithotrity,  Litholapaxy,  or  Bigelow's  operation  consists  in 
crashing  the  stone  in  the  bladder,  and  removing  tlie  whole  of  the 
frao-ments  at  the  same  sitting  through  a  large  evacuatmg  catheter. 

The  operatio7i.— The  patient,  having  been  prepared  for  the  opera- 
tion by  careful  attention  to  the  general  health,  rest,  and  such  local 
means  for  allaying  chronic  cystitis  as  are  pointed  out  under  that 
head  should  be  placed  under  an  anaesthetic,  with  the  pelvis  raised 
a  few  inches,  the  thighs  slightly  apart,  the  knees  supported  on  a 
pillow,  and  the  body  and  legs  well  wrapped  up  in  blankets  to  avoid 
a  chill.  The  rectum  should  be  emptied  by  a  purge  the  day  before, 
and  by  an  enema  on  the  morning  of  the  operation.  A  few  ounces 
of  urine  in  the  bladder  is  desirable.  If  necessary,  incise  the  meatus 
(a  stricture,  if  present,  should  have  previously  been  dilated).  The 
lithotrite  (Fig.  480)  is  sterilised  by  placing  it  in  1  in  20  carbolic 
acid ;  this  is  washed  off  with  water,  and  the  lithotrite,  lubricated 
with' sterilised  glycerine,  is  passed  with  all  gentleness,  letting  it 


Fia.  480. — Thompson's  lithotrite. 

glide  by  its  own  weight  through  the  spongy  and  membranous 
portion  of  the  urethra,  and  do  not  depress  the  handle  till  the 
blades  have  reached  the  prostate.     Then  bring  the  shaft  to  an 
angle  of  35  degrees  with  the  horizon,  and  it  will  glide  through  the 
prostatic  urethra,  over  the  trigone  of  the  bladder,  and  may  possibly 
be  felt  to  graze  the  stone.    The  blades  now  rest  in  the  lower  part 
of  the  bladder  and  point  upwards.     Hold  the  handle  tightly  with 
the  left  hand,  and,  without  moving  the  instrument,  open  the  male 
blade  by  drawing  out  the  wheel-shaped  end  with  the  right  hand. 
Pause  a  few  seconds  to  allow  the  currents  set  up  in  the  mine 
by  this  movement  to  subside.    Then  gently  press  in  the  male  blade, 
and  the  stone  will  probably  be  caught  (Fig.  481).    If  so,  continue 
the  pressure  on  the  wheel  to  retain  the  stone  between  the  blades, 
whilst  the  button  is  moved  by  the  thumb  to  convert  the  sliding 
into  the  screw  movement.    Rotate  the  instrument  slightly  to  make 
sure  that  the  mucous  membrane  is  not  caught  by  the  blades ; 
slightly  depress  the  handle  to  raise  the  blades  from  the  wall  of  the 
bladder,  and  screw  home.    The  stone  will  probably  be  felt  to  crack 
and  break  into  fragments.    If  the  stone  cannot  be  seized  in  this 
way,  systematically  explore  the  bladder  thus  : — Open  the  blades 
and  rotate  45  degrees ;  pause  and  close.    Do  this  first  to  the  right, 
then  to  the  left.    Then  raise  the  blades  slightly  by  depressing  the 
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handle ;  rotate  alternately  to  right  and  left  90  degrees ;  further 
raise  the  blades  and  rotate  135  degrees.  Finally,  reverse  the 
blades  by  rotating  half  a  circle.  In  this  way  the  stone  will  pro- 
bably be  found.  In  these  mana3uvres  the  blades  should  be  opened 
before  rotating  them  in  order  that  the  stone  may  not  be  displaced 
by  the  male  blade,  and,  after  rotating,  a  pause  should  be  made 
before  closing  them  to  allow  the  currents  to  subside.  Having 
crushed  the  stone  and  larger  fragments,  withdraw  the  lithotrite, 
first  screwing  tight  home  to  ensure  complete  closure  of  the  blades 
in  order  to  prevent  laceration  of  the  urethra.  Next  introduce  a 
large  evacuating  catheter  (No.  10  (English  gauge),  or  larger);  let 
all  the  urine  escape  and  inject  two  or  three  ounces  of  warm  water. 
Attach  the  aspirator,  previously  filled  with  water  at  a  temperature 


Fig.  481.— Lithotrite  m  siYw.    a.  Prostate.    6.  Vesicula.    c.  Vas  deferens. 

d.  Ureter. 

of  98  degrees,  and  compress  the  india-rubber  bulb,  driving  some  of 
the  water  into  the  bladder.  Let  the  bulb  expand  and  the  outward 
current  will  bring  away  some  of  the  fragments  and  debris  which  will 
fall  into  the  receiver  and  be  prevented  from  running  back  into  the 
bladder  by  the  trap  (see  Fig.  482)  on  again  compressing  the  bulb. 
Continue  compressing  and  relaxing  till  fragments  cease  to  come 
away.  Then,  if  any  are  felt  by  the  evacuating  catheter,  reintroduce 
the  lithotrite,  or  a  smaller  one,  and  crush  again  and  aspirate  as  before, 
•  repeating  this  till  all  the  fragments  are  removed.  This  should  be 
confirmed  by  a  final  sounding.  The  operation  frequently  lasts  for 
an  hour  to  an  hour  and  a  half  or  longer. 

After-treatment. — Opium,  if  no  serious  kidney  disease  is  present, 
may  be  given ;  and  hot  hip-baths  if  there  is  much  pain.  If  there 
is  retention  the  catheter  should  be  used  at  regular  times,  or  tied  in 
if  its  passage  causes  much  irritation  and  pain.    Complete  rest  in 
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bed  for  a  few  days  or  longer  should  be  enjoined.  As  a  rule  how- 
ever, no  after-treatment,  is  required,  even  m  young  boys.  Indeed 
in  several  cases  the  child  has  been  up  and  playing  about  the  day 

after  the  operation.  .  ^      .  a  ■ 

After.complications.--l,  Rigors  and  fever,  2,  retention  of  ^rine 
3,  acute  cystitis,  4,  prostatitis  and  abscess,  and  5,  orchitis  and 
epididymitis,  occasionally  occur.  More  rarely,  6,  haemorrhage 
7,  suppression  of  urine,  and  8,  phlebitis  of  the  prostatic  P  exus  of 
veins  followed  by  pyemia.  The  impaction  of  a  fragment  of  the 
calculus  in  the  urethra  (formerly  common  when  the  fragments  were 
left  in  the  bladder)  cannot  occur  if  the  bladder  has  been  thoroughly 

evacuated.  .     j_         i  -i- 

Causes  of  death.— De^t^  may  occur  from  1.  Acute  nephritis; 
2.  Pyelitis ;  3.  Cystitis  ;  4.  Perforation  or  rupture  of  the  bladder  ; 
5^  Peritonitis  ;  6.  Septicsemia  or  pytemia;  or  7.  Exhaustion.    But  a 
fatal  termination  is  rare  except  when 
there  is  some  chronic  kidney  disease. 

Lithotomy,  or  "cutting  for  the 
stone,"  may  be  performed  through  the 
j)erineum  or  above  the  puhes. 

Lateral  lithotomy,  at  one  time  the 
premier  operation  in  surgery,  is  no 
longer  performed.  As  far  as  the  opera- 
tion was  really  a  lateral  one  (for  many 
modifications  of  it  rendered  it  practi- 
cally median)  and  done  for  a  stone  of 
any  size,  it  was  gravely  dangerous.  The  neck  of  the  bladder  was 
torn  through  into  the  pelvic  connective  tissue,  and  from  this  the 
septic  inflammation  spread  to  the  peritoneum.  This  was  done  not 
only  in  cutting,  especially  when  a  cutting  gorget  like  a  ploughshare 
was  used,  but  also  by  the  finger  or  other  dilator,  and  in  the  extrac- 
tion of  the  stone  force  was  often  employed  Uke  that  put  on  midwifery 
forceps.  Besides  this  many  died  of  hasmorrhage  from  wound  of  the 
bulbar  artery  or  other  vessel.  The  operation  had  a  most  injurious 
effect  upon  the  patient's  kidneys.  A  fistula  often  persisted,  and 
boys  were  said  to  be  rendered  sterile  from  injury  to  the  seminal 
ducts. 

Median  cystotomy  and  lithotomy. — Pass  a  staff,  grooved  on 
its  convexity,  into  the  bladder,  and,  with  the  left  forefinger  in  the 
rectum,  feel  for  the  apex  of  the  prostate.  Make  an  incision  with  a 
straight  bistoury,  with  its  back  towards  the  rectum,  in  the  median 
line  of  the  perineum,  beginning  about  half  an  inch  in  front  of  the 
anus.  Insert  the  point  of  the  knife  guided  by  the  left  forefinger 
(Fig.  483)  into  the  groove  of  the  staff  just  in  front  of  the  prostate, 
notching  the  apex,  and  cut  a  little  upwards,  opening  the  membranous 
portion  of  the  urethra.  Withdraw  the  knife,  slightly  enlarging  the 
external  incision  upwards  if  necessary,  and  pass  a  probe-gorget 


Fig. 


482.— Thompson's  improved 
evacuator  and  trap. 
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(Fig.  495)  along  the  groove  of  the  staff  into  the  bladder.  Remove 
the  staff,  and  gently  insert  the  forefinger  into  the  bladder,  withdraw 
the  gorget,  pass  small  calculus  forceps  along  the  finger,  seize  and 
extract  the  stone.  The  operation  is  suitable — 1.  For  small  stones 
or  foreign  bodies;  2.  When  it  is  important  that  there  should  be 
little  loss  of  blood ;  3.  For  the  removal  of  small  growths ;  and 
4.  For  exploring  the  bladder  in  doubtful  cases  of  disease.  All  the 
cutting  is  done  entirely  in  the  median  line  where  no  vessels  exist ; 
the  deeper  parts  of  the  wound  are  gently  dilated,  not  cut  nor 
ruptured.  Median  lithotomy  may  be  combined  with  lithotrity 
through  the  wound  {perineal  lithotrity),  a  straight  lithotrite  being 
then  used.  The  operation  is  rendered  more  efficacious  for  larger 
stones  by  employing  a  super-Jicial  t7-ansverse  semihonar  incision, 


Fig.  483.— Perineal  cystotomy.    The  point  of  the  knife  inserted  into  the  groove  of 
the  staff  under  the  guidcance  o£  the  forefinger. 

retracting  and  clamping  vessels,  then  cutting  into  the  urethra 
longitudinally,  exactly  in  the  middle  line  (see  p.  1030).  This  latter 
is  the  safest  operation  when  the  bladder  is  small  and  contracted, 
closely  enveloping  the  stone. 

Puncture  of  the  bladder  above  the  pubes  (Fig.  396,  b,  p.  849). 
— Make  a  small  incision  through  the  skin  immediately  above  the 
pubes,  having  first  ascertained  by  percussion  that  the  bladder 
has  risen  well  out  of  the  pelvis,  and  thrust  a  trocar  and 
cannula  downwards  and  backwards  into  the  bladder.  Withdraw 
the  trocar,  secure  the  cannula  in  sitii,  and  pass  through  it  a  soft 
catheter  connected  w^ith  a  long  rubber  tuoe  to  carry  away  the 
urine.  In  a  few  days,  when  the  parts  are  consolidated,  the  cannula 
should  be  changed.  When  the  bladder  is  distended,  a  good  inch 
rises  above  the  pubes  uncovered  by  peritoneum,  but  when  con- 
tracted and  hypertrophied  it  may  rise  but  little  if  at  all.  Under 
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these  latter  circumstances  the  trocar  and  cannula  cannot  be  passed 
for  fear  of  wounding  the  peritoneum  close  behind  the  pubes. 

Aspiration  is  performed  in  a  similar  way,  except  that  the 
aspirating  needle  or  trocar  is  thrust  in  without  any  prehmmaiT 
incision  of  the  skin.  If  a  small  aspirating  needle  or  cannula  is 
used  there  is  no  danger  of  extravasation,  as  on  its  withdrawal  the 
puncture  in  the  bladder  is  closed  by  the  contraction  of  the 
muscular  fibres;  and  even  should  a  drop  or  two  of  urme  escape 
no  harm  will  ensue  provided  the  urine  is  healthy.  It  is  a  most 
useful  emergency  operation,  and,  if  necessary,  may  be  repeated 
on  several  successive  occasions.  If  the  urine  is  ammoniacal  and 
loaded  with  pus  it  should  not  be  performed. 

If  the  bladder  is  large  and  the  patient  can  be  well  nursed,  supra- 
pubic drainage  may  be  instituted.    A  small  hypogastric  incision  is 
made  into  the  bladder  and  a  rubber  tube  large  enough  to  fit  tightly 
in  the  wound  inserted  which  is  connected  by  glass  junctions  and 
tubing  with  a  vessel  under  the  bed.     Continuous  suction  may 
be   kept   up   on  the   principle  of    Sprengel's    pump:    a  glass 
T-piece  has  its  vertical  arm  joined  to  the  tube  in  the  bladder, 
whilst  through  the  cross  fluid  is  made  to  flow  from  an  irrigating 
vessel  above  the  head  of  the  patient  into  a  vessel  under  the 
bed,  and  when  this  flow  is  regulated,  urine  will  be  sucked  out 
of  the  bladder  as  fast  as  it  enters.    The  pubic  hair  must  first  be 
shaved  and  the  abdominal  wall  frequently  washed  with  soap  and 
water  and  dusted  with  zinc  and  starch  powder,  or  wiped  over  with 
olive  oil  and  then  dusted  with  dermatol ;  whilst  little  pads  of  peat 
moss  or  other  absorbent  material  are  packed  round  the  tube  to  soak 
up  any  urine  which  leaks  out  beside  it.    In  this  way  eczema, 
ulceration  and  sloughing  from  the  irritation  of  leaking  urine  in  a 
weakly  patient  may  be  prevented. 

Suprapubic  cystotomy  and  lithotomy  consists  in  opening  the 
bladder  between  the  pubes  and  the  peritoneal  fold.  It  is  the  method 
that  should  be  employed  for  the  removal  of  very  large  stones,  encysted 
stones,  and  for  tumours  of  the  bladder  and  prostate  or  intractable 
stricture  of  the  urethra.   It  should  7iot  be  performed  where  the  bladder 
is  greatly  contracted.    The  bladder  having  been  washed  out  with 
warm  boric-acid  lotion,  some  pass  a  Petersen's  indiarubber  bag  into 
the  rectum  and  moderately  dilate  it  with  air  or  insert  a  sponge ; 
next  slowly  and  gently  distend  the  bladder  with  air  or  boric-acid 
lotion  till  it  rises  well  into  the  abdomen  and  appears  as  a  prominent 
tumour  above  the  pubes.    Prevent  the  escape  of  the  lotion  or  air 
by  tying  a  piece  oE  rubber  tube  round  the  penis.    Make  an  incision 
in  the  middle  line  immediately  above  the  symphysis  (Fig.  396,  b, 
p.  849),  and  having  divided  the  tissues  forming  the  linea  alba,  expose 
the  wall  of  the  bladder  by  gently  separating  the  fatty  tissue  that  lies 
in  front  of  it  with  the  finger  and  anatomy  forceps,  avoiding  the 
peritoneal  fold,  and,  if  possible,  the  large  veins  which  ramify  in  this 
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situation.  Now  raise  the  patient's  pelvis,  and  the  bladder  having  been 
fixed  by  inserting  a  sharp  hook  into  its  walls,  make  an  incision  into  it ; 
introduce  the  finger  to  ascertain  the  size  of  the  stone  :  enlarge  the 
wound,  if '  necessary,  by  cutting  towards  the  pubes,  and  extract  the 
stone  with  the  finger  and  scoop,  or  with  the  forceps.  If  the  stone 
is  encysted  it  may  be  removed  with  the  scoop,  aided  by  slightly 
notching  the  margins  of  the  aperture  of  the  saccule,  or  the 
stone  may  be  extruded  from  the  cyst  by  pressure  with  the  finger  in 
the  rectum,  a  rubber  glove  being  put  on  for  this  purpose.  If  the 
stone  is  very  large  it  may  be  broken  by  using  a  hammer  and  chisel, 
or  indeed  the  peritoneal  cavity  may  be  freely  opened  and  guarded 
with  sponges,  after  which  the  bladder  can  be  laid  widely  open. 

The  site  of  a  growth  may  be  lighted  up  by  passing  a  large  silvered- 
glass  vaginal  speculum  into  the  bladder  so  that  the  tumour  may  lie 
included  in  its  lumen.  If  more  light  is  required  a  small  electric 
lamp  on  a  slender  handle  can  be  passed  down  the  speculum.  Villous 
papillomata  and  polypi  involving  the  mucous  membrane  have  been 
removed  by  the  cold  wire  or  galvano-caiitery  loop,  or  by  forceps. 
If  a  villous  tumour  is  simply  torn  off  by  forceps,  severe  hEemorrhage 
may  ensue.  If  the  base  of  a  polypoid  growth  is  left,  recurrence  soon 
takes  place,  and  this  happened  in  many  cases  so  treated.  Hence 
partial  cystectomy  is  much  better. 

Cystectomy. — 1.  Partial  cystectomy. — The  bladder  being  opened 
and  the  polypus  drawn  forwards  from  within,  the  mucous  membrane 
well  beyond  the  growth  is  cut  round  with  scissors.  Then  a  ligature 
of  kangaroo  tendon  or  catgut  is  put  round  the  base,  the  polypus 
cut  away  beyond,  and  the  mucous  membrane  sutured  over  the  spot 
by  using  a  needle  on  a  handle.  If  this  cannot  well  be  done  the 
base  is  burnt  through  with  the  cautery.  To  remove  a  villous  growth 
which  extends  deeper,  but  is  still  probably  benign,  after  cutting 
through  the  mucous  membrane  in  a  wide  circle  around,  the  growth 
is  drawn  fvirther  forwards,  and  the  tumour  removed  with  as  much 
of  the  muscular  wall  as  seems  affected ;  animal  sutures  are  inserted 
from  within  the  bladder  through  the  mucous  and  muscular  coats, 
which  are  then  drawn  together,  and  the  wound  in  the  bladder  wall 
thus  closed.  When  the  growth  appears  malignant  the  peritoneum 
is  stripped  off  until  the  base  of  the  tumour  is  reached,  when  the 
whole  thickness  of  the  bladder  wall  is  excised  so  as  to  include  the 
base  of  the  tumour,  after  which  the  gap  is  tinited  by  inserting 
sutui-es  from  without,  as  described  for  Rurpture  of  the  Bladder. 

2.  Complete  cystectomy  is  an  operation  on  trial.  It  is  performed 
by  stripping  off  the  peritoneum  or  by  opening  the  peritoneal  cavity 
and  protecting  the  intestines  by  sponges.  The  ureters,  and  also  the 
trigone  around  their  orifices,  if  free  from  disease,  are  raised  and 
inserted  into  the  sigmoid  flexui-e  or  recfum,  and  the  remainder  of  the 
bladder  up  to  the  sphincter  dissected  out.  After  arresting  hfcmor- 
rhage  the  peritoneal  cavity  is  closed.    If  the  trigone  is  involved  the 


DISEASES  OF  THE  PROSTATE. 


1023 


ureters  must  be  divided  above  the  bladder  aud  iusertcd  iuto  the 
sigmoid  ;  but  there  is  then  more  likelihood  of  regurgitation  up  to 
the  kidney  of  septic  material.  _  . 

The  raised  pelvis  or  Trendelenburg's  position  is  of  good  service  m 
preventing  the  intestines  from  bulging  forwards,  and  m  afFordi  nga 

better  view.  ,  r 

Treatment  after  supra-20uhic  cystotomy.— MiQV  removal  of  a  stone 
or  tumour,  the  bladder  may  be  closed  after  all  haemorrhage  has  been 
arrested.  If  the  peritoneal  cavity  has  been  opened,  it  must  be  carefully 
sutured  after  removing  the  sponges  or  gauze  protecting  the  intes- 
tines. Then  the  upper  part  of  the  wound  in  the  abdominal  parietes 
is  closed,  and  a  strip  of  gauze  inserted  behind  the  pubes,  for  the 
wound  has  been  soiled  with  urine,  and  thus  cannot  be  rendered 
aseptic,  and  urine  may  leak,  so  that  were  the  skin  entirely  sutured 
suppuration  and  extravasation  into  the  prevesical  tissue  would  be 
likely.  A  catheter  may  be  passed  every  four  hours,  or  be  tied  in 
and  connected  with  a  tube  emptying  into  a  vessel  under  the  bed, 
which  will  also  serve  to  irrigate  the  bladder  at  any  time.  Or  it 
may  be  thought  best  to  drain  above  the  pubes  as  described  above. 
This  should  be  done  when  the  urine  is  ammoniacal  with  much  ropy 
pus,  and  where  there  is  a  prostatic  pouch  or  sacculi. 

Complications. — Increase  of  pre-existing  kidney  disease ;  basic 
pneumonia.  Other  complications  are  avoided  by  following  the 
methods  above  indicated,  provided  that  they  are  carried  out  before 
complications  due  to  the  disease  have  set  in. 


DISEASES  OF  THE  PROSTATE  AND  VESICULiE  SEMINALES. 

Acute  prostatitis. — Causes. — Generally,  gonorrhoea,  or  stricture 
of  the  urethra ;  less  frequently  cystitis,  impacted  calculus,  passage 
of  instruments,  and  occasionally  in  gouty  subjects.  Symptoms. — 
Micturition  is  frequent,  and  attended  with  pain,  especially  at  the 
end  of  the  act ;  there  is  throbbing  and  continuous  pain  in  the  peri- 
neum and  neck  of  the  bladder,  and  pain  during  defsecation.  When 
examined  by  the  finger  in  the  rectum,  the  prostate  is  found  hot, 
swollen,  and  tender,  and  the  passage  of  a  catheter  causes  great  pain. 
The  febrile  disturbance  which  accompanies  it  is  perhaps  ushered  in 
by  rigors.  Terminations. — Resolution,  abscess,  or  chronic  inflam- 
mation. Treatment. — Six  or  more  leeches  to  the  perineum  ;  hot 
hip-baths  ;  hot  boric  poultices  to  the  perineum  ;  morphia  suppo- 
sitories ;  and  a  purgative  at  the  onset,  followed  by  alkaline  medicines. 
A  catheter  is  to  be  passed  only  if  there  is  retention  of  urine. 

Acute  abscess  of  the  prostate. — Acute  abscess  may  be  suspected, 
when,  in  the  course  of  acute  prostatitis,  rigors  and  retention  of  urine 
supervene.  Fluctuation  cah  rtt  times  be  felt  through  the  rectum, 
but  the  abscess  is  generally  first  discovered  on  passing  a  catheter 
for  the  relief  of  the  retention  of  urine,  when  a  quantity  of  pus 
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escapes  from  the  urethra.  At  times  the  abscess  may  burst  into 
tlie  rectum  or  perineum  and  give  rise  to  a  sinus.  Treatment. — An 
incision  in  the  middle  line  of  the  perineum,  or  in  some  cases  thi'ough 
the  rectum,  to  let  out  the  pus.  When  the  pus  forms  around  the 
prostate  instead  of  in  its  substance,  a  peri2)rostaiic  abscess  is  said  to 
have  occurred.    The  cause,  symptoms,  and  treatment  are  similar. 

Chronic  prostatitis  generally  occurs  as  a  sequel  to  the  acute. 
The  symptoms  are  similar  but  of  much  less  intensity  ;  and  there  is 
a  glairy  discharge  with,  sometimes,  a  drop  or  two  of  blood  in  it. 
The  urine  is  cloudy  and  contains  pus  and  prostatic  casts.  Nocturnal 
emissions  are  painful. 

Pus  escapes  from  dilated  alveoli  of  the  prostate  into  the  urethra 
during  defascation  and  at  night.  If  the  urethra  is  cleared  by  passing 
water,  or  by  wiping  it  out  through  an  urethroscope,  then  when  the 
prostate  is  pressed  upon  by  a  finger  in  the  rectum,  muco-pus  escapes 
into  the  urethra.  As  quacks  find  this  disease  one  profitable  for 
exploitation,  it  should  be  clearly  explained  to  the  patient  that  he  is 
passing  muco-pus,  and  that  there  is  no  such  thing  as  a  paralytic 
flow  of  semen.  Treatment. — Absolute  avoidance  of  alcohol,  and  of 
sexual  indulgence,  also  at  first  of  horse  and  bicycle  exercise.  Tonics, 
change  of  air,  sea  voyage,  walking  exercise,  aperients.  All  local 
ti-eatment  should  be  dispensed  with  except  when  there  is  clearly  a 
chronic  abscess  which  intermittently  discharges,  or  a  distended 
vesicula  seminalis  which  persists  and  causes  recurring  inflammation. 
The  disease  should  then  be  laid  open  through  the  perineum,  scraped 
and  filled  with  gauze.  A  semilunar  incision  is  made  across  the 
perineum,  as  described  on  p.  1030.  The  rectum  is  then  carefully 
retracted  and  the  under  surface  of  the  prostate,  and  above  it  the 
vesiculte,  are  exposed  without  opening  the  urethra  or  bladder. 

Tubercle  of  the  prostate  and  vesicula  seminalis,  though 
occasionally  primary  in  the  prostate,  is  more  often  secondary  to 
tubercle  of  the  epididymis.  It  may  also  occur  in  the  course  of 
general  tuberculosis.  The  tubercle  occurs  as  caseous  nodules, 
which  may  often  be  felt  on  palpation  through  the  rectum.  Later 
the  nodules  break  down  into  abscesses  which  leave  sinuses  riddling 
the  organ,  and  the  tubercle  spreads  to  the  bladder,  ureters,  and 
kidneys,  and  to  the  epididymes  if  not  primarily  affected.  The 
disease  is  attended  by  pain,  hecmorrhage,  irritation  of  the  bladder 
and  pus  in  the  urine ;  but  its  diagnosis  will  depend  on  the  presence 
of  tubercle  in  other  parts ;  on  the  detection  of  nodules  in  the 
prostate  on  palpation  by  the  rectum,  and  of  the  tubercle  bacillus  in 
the  urine.  The  caseous  material  may  be  removed  through  the 
semilunar  incision  in  the  perineum  and  the  cavity  filled  with  gauze. 
By  further  retraction  of  the  rectum,  the  vesiculce  senmtales  can  be 
exposed  or  removed. 

Prostatic  calculi  arc  sometimes  found  in  abundance  in  the  pros- 
tate of  old  men  in  the  form  of  small,  brown,  seed-like  bodies.  They 
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are  composed  of  phosphates,  Avith  a  little  carbonate  of  lime  and  a 
large  proportion  of  animal  matter,  and  are  believed  to  be  formed  by 
the^'inspissation  of  the  prostatic  secretion,  and  the  subsequent  deposit 
upon  it  of  the  earthy  salts,  possibly  as  the  result  of  chronic 
prostatitis.  Usually  they  give  rise  to  no  symptomst  ;  but  occasion- 
ally one  or  more  encroach  upon  the  urethra,  and  may  attain  such  a 
size  as  to  project  into  the  bladder,  then  causing  painful  and  frequent 
micturition,  involuntary  erections  and  escape  of  semen,  or  perhaps 
retention  or  incontinence  of  urine.  A  grating  sensation,  but  no 
true  ring,  may  be  elicited  on  the  passage  of  a  sound.  At  other 
times  the  calculi  may  escape  into  the  bladder  and  there  collecting 


Fig.  484. — Prostatic  calculi.  Photograph  of  a  section  through  a  fibro-adenomatous 
prostate  ;  dilated  alveolus  contains  small  concentric  masses  of  in.spissated  mucus,  in 
which  lime  salts  are  being  deposited  to  form  calculi. 

in  considerable  numbers,  give  rise  to  symptoms  of  stone.  More- 
over, one  or  more  may  be  periodically  passed  by  the  urethra. 
Treatment. — Unless  the  symptoms  are  severe,  the  calculi  are  better 
left  alone  ;  but  should  they  attain  a  large  size,  or  give  rise  to 
retention,  etc.,  they  should  be  removed  through  an  incision  in  the 
perineum. 

Senile  hypertrophy  or  enlargement  of  the  prostate. — 

Fatholofiy. — Writers  on  the  subject  differ  very  widely,  but  con- 
siderable information  has  been  obtained  by  the  performance 
of  prostatectomy.  It  has  been  known  from  ancient  times  that  in 
the  course  of  perineal  lithotomy  small  tumours  like  marbles  may  be 
shelled  out  from  the  prostate.  McGill,  of  Leeds,  commenced  the 
practice  of  partly  plucking  away  the  projecting  enlargement  through 
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a  suprapubic  wound,  the  operation  being,  attended  with  some 
liability  to  primary  and  recurrent  hfcmorrhage.  Dr.  Fuller,  of  New 
York,  and  later  Mr.  Freyer,  in  London,  found  that  many  prostatic 
enlargements  can  be  shelled  out  from  within  the  prostatic  sheatli 
with  only  a  small  amount  of  hasmorrhage,  resembling  in  this 
respect  other  encapsuled  tumours. 

The  prostate  gland  (Fig.  485)  is  enclosed  in  a  sheath  of  fibro-muscular 
tissue  derived  from  the  rectovesical  segment  of  the  pelvic  fascia, 
in  the  layers  of  which  are  large  veins  and  numerous  small  arteries. 
Through  the  gland  runs  the  urethra,  the  wall  of  the  canal  being 
continuous  above  with  the  muscular  and  mucous  coat  of  the 
bladder,  and  below  with  the  walls  of  the  membranous  m-ethra.  The 


Fia.  485. — Anatomical  relations  of  an  enlarged  prostate.  1.  Tbe  prostatic  sheath 
formed  by  tbe  recto-vesical  fascia,  in  which  are  large  veins.  2.  The  portion  of  the 
prostate  lying  in  front  of  Ihe  urethra.  3.  Tbe  prostate  behind  and  above  the 
urethra.    4.  Vesicula  seminalis.    5.  Vas  deferens.    6.  Triangular  ligament. 

substance  of  the  gland  is  composed  (Fig.  486)  of  lobules  of  gland 
substance,  each  lobule  being  surrounded  by  a  fibro-muscular  substance 
which  also  separates  the  alveoli  (Fig.  50,  p.  140),  and  forms  a  con- 
tinuous layer  immediately  beneath  the  sheath  to  which  it  is  normally 
closely  adherent.  But  as  the  prostate  enlarges  (and  especially  in 
the  case  of  the  softer  enlargements)  this  fibro-muscular  tissue  becomes 
separable  without  great  force  from  the  sheath,  and  forms  the  capsule 
of  the  tumour  as  seen  when  shelled  out.  The  tumour  is  composed 
of  a  conglomerate  of  enlarged  lobules,  each  of  which  fonns  a  spherical 
mass  varying  in  size  from  a  pea  to  a  walnut. 

Each  little  tumour  is  composed  of  a  glandular  tissue  (Fig.  484, 
p.  1025)  with  an  increased  amount  of  fibro-muscular  tissue  aromid  it, 
thus  forming  a  fibro-adenoma,  or  the  gland  substance  mainly  dis- 
appears as  the  mass  becomes  a  fibro-myoma.    In  the  hai'der  smaller 
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enlargements  the  growth  is  diffuse,  and  the  attachment  to  the 
prostatic  sheath  denser. 

The  tumour  (Fig.  485)  is  prevented  by  the  trianguhir  hgament 
from  cnharging  in  a  downward  direction,  and  owing  to  the  greater 
resistance  of  the  sheath  from  euUxrging  markedly  backwards.  It 
therefore  chiefly  enlarges  towards  the  bladder,  rendering  that  part  of 
its  sheath  thinner  and  raising  the  bladder  and  stretching  backwards 
the  urethra.  As  viewed  from  the  interior  of  the  bladder  it  may  first 
appear  like  a  cervix  uteri,  with  the  urethral  orifice  nearly  central. 
Further  enlargement  takes  place  behind  the  urethra,  and  hardly  at 
all  in  front.  The  enlargement  when  in  the  middle  line  forms  the 
so-called  middle  lobe  (Fig.  487),  which  makes  the  axis  of  the 
urethra  curve  to  a  right  angle  (Fig.  485),  or  takes  place  sym- 
metrically to  either  side  of  the  middle  line,  forming  the  so-called 


Fig.  486. — Diagram  of  a  fibro-adenomatous  enlargement  of  the  prostate  (after  Fuller). 
A.  A  vertical  section  through  the  prostatic  urethra.  B.  A  vertical  section  where 
the  urethra  forms  a  gioove  at  its  junction  with  the  trigone,  ai?'.  Urethra. 
b.  Mucous  membrane  of  bladder,  c.  Sheath  of  prostate  containing  large  vessels, 
from  which  soft  fibro-adenomatous  enlargements  are  easily  separable. 

lateral  lobes,  when  the  urethra  lies  in  a  deep  groove  between.  Or 
the  growth  may  be  asymmetrical,  mainly  to  one  side,  deviating  the 
axis  of  the  urethra  laterally.  The  middle  lobe  and  lateral  lobes  do 
not  appear  to  have  any  normal  anatomical  existence,  but  arise  by 
the  bulging  of  tumours,  as  in  the  closely  analogous  development  of 
uterine  fibroids. 

The  cause,  as  in  the  case  of  other  tumours,  is  unknown.  It  is  an 
affection  of  later  life  which  does  not  give  rise  to  trouble  before  fifty, 
and  usually  not  until  after  sixty.  It  appears  to  develop  slowly  to 
a  certain  stage,  and  then  come  to  a  standstill,  except  for  temporary 
periods  of  congestion.  As  such  it  may  give  rise  to  no  trouble ; 
indeed,  some  enlargement  of  the  prostate  may  be  said  to  be  very 
prevalent  in  old  age,  but  is  not  by  any  means  universal. 

The  effects  of  chronic  enlargement  of  the  prostate  are  very  serious 
when  the  outflow  of  urine  is  impeded,  similar  changes  occurring  in 
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the  bladder,  ureters,  and  kidneys  as  described  under  Stricture  of  the 
Urethra.  The  prostatic  urethra  in  all  cases  becomes  elorigated ; 
compressed  when  the  lateral  lobes  are  enlarged  ;  deflected  to  the 
rio-ht  or  left  if  only  one  lateral  lobe  is  affected  ;  or  obstructed  at  its 
junction  with  the  bladder  if  the  middle  lobe  is  chiefly  at  fault  (see 
Fig.  487).  The  bladder  behind  the  enlargement  forms  a  pouch  in 
which  some  urine  may  remain  after  each  act  of  micturition  unexpelled, 
and  there,  mixed  vnth  pus  and  mucus  from  the  walls  of  the  inflamed 
bladder,  undergo  decomposition,  owing  to  the  action  of  micro- 
organisms, the  urea  being  converted  into  ammonium  carbonate,  and 
the  phosphates  in  consequence  precipitated.  A  stone  may  be  thus 
formed  or  the  bladder-walls  become  encrusted. 

Symptoms. — Increased  frequency  of  micturition,  especially  at 
night ;  inability  to  propel  the  stream  to 
the  same  distance  as  formerly,  owing  to  the 
muscvilar  fibres  of  the  bladder  being  involved 
in  the  disease ;  and  difficulty  in  commencing 
the  act.  Later,  the  bladder  is  imperfectly 
emptied  or  it  becomes  distended  and  the 
urine  constantly  dribbles  away  :  the  retained 
urine  becomes  ammoniacal  and  alkaline  in 
reaction  ;  cystitis  is  set  up,  and  retention  of 
urine  may  occur,  or  a  stone  form.  If  the 
condition  is  not  relieved  the  ureters  and 
pelves  of  both  kidneys  become  dilated  and 
inflamed  and  the  patient  dies  of  exhaustion, 
septic  absorption  or  lu-semia. 

Diagnosis. — These  symptoms  may  depend 
upon  causes  other  than  enlarged  prostate. 
It  is  only  by  a  physical  examination  that  the 
nature  of  the  disease  can  be  accurately  made 


Fia.  487.  —  Enlargement 
of  the  so-called  middle 
lobe  of  the  prostate.  (St. 
Bartholomew's  Hospital 
Museum.) 


out.  On  introducing  the  finger  into  the 
rectum  the  prostate  is  felt  enlarged.  On  passing  a  silver  catheter 
no  obstruction  is  met  with  in  the  urethra,  i.e.,  the  catheter  passes 
six  or  seven  inches  without  meeting  with  any,  and  then  has  to  be 
well  depressed  before  it  can  be  made  to  enter  the  bladder.  Hence, 
one  with  a  longer  curve  than  normal  is  required,  and  the  enlarge- 
ment can  be  felt  between  the  catheter  and  the  finger  in  the  rectum. 
The  cystoscope  may  be  also  used. 

Treatment.— In  the  early  stages  the  patient  is  instructed  not  to  go 
longer  than  four  hours  during  the  day  without  making  water  and  to 
avoid  drinking  much  fluid  late  at  night,  also  to  eschew  dnnks  and 
medicines  likely  to  irritate  the  bladder  (gin,  diuretics,  etc.),  and  to 
keep  himself  warmly  clad.  The  necessity  for  catheterism  may  arise 
owing  to  the  irritation  and  frequent  micturition,  the  result  of  decom- 
positTon  of  the  residual  urine,  or  to  acute  retention  from  spasm  follow- 
ing neglect  of  passing  water  or  of  drinking  more  than  usual.  A 
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laro-e-size  soft  rubber  or  gum-elastic  coude  catheter  {Fig.  488)  should 
bo  passed  with  all  gentleness,  the  patient  lying  in  bed  for  the  purpose 
A  small  catheter  nmat  not  be  used,  for  there  is  no  stricture,  and 
the  point  will  only  penetrate  the  vascular  mucous  membrane  and 
cause  ha3morrhage.  Spasm  may  be  overcome  by  a  rectal  supposi- 
tory, by  an  anaesthetic,  or  by  using  a  silver  prostatic  catheter  with 
a  long  curve.  The  patient  should  remain  in  bed  for  a  day  or  two 
afterwards.  If  there  is  decomposition  of  residual  urine,  catheterism 
every  six  hours,  combined  or  not  with  irrigation,  is  necessary,  or  a 
catheter  may  be  tied  in  and  the  bladder  thus  drained  for  a  few  days 
until  its  contractile  power  has  increased.  If  there  is  recurrence  of 
retention,  or  of  cystitis  from  decomposition  of  the  residual  urine,  or  if 
there  is  continuous  dribbling  away  from  an  over-full  bladder,  regular 
catheterism  or  "catheter  life  "  may  be  started.  This  may  prove  a 
success  in  a  patient  who  has  no  occupation  and  is  not  susceptible  to 
septic  infection,  or  who  can  engage  a  nurse  (male  or  female)  to 
attend  to  the  cleaning  and  sterihzation  of  liis  catheters.  But 
patients  are  apt  to  neglect  the  antiseptic  directions  given  them 
to  prevent  haemorrhage  and  cystitis  ;  nor  can  regular  aseptic 
catheterism  be  carried  out  by  a  working  man. 


Fig.  488.— Coude  (elbowed)  catheter. 

Palliative  measures. — Suprapubic  drainage  through  a  cannula 
and  perineal  drainage  (Harrison's  operation)  are  open  to  numerous 
objections  previously  mentioned.  They  are  inconsistent  with  active 
life,  the  suprapubic  more  than  the  perineal,  and  may  be  reserved  for 
malignant  cases. 

Cauterisation  of  the  prostate. — Bottini's  operation.  The  prostate 
has  been  punctured  through  the  rectum  or  through  the  urethra. 
These  procedures  are  open  to  the  danger  of  septic  inflammation  and 
sloughing,  involve  an  operation  in  the  dark,  and  may  produce  little 
or  no  benefit. 

Castration,  orchectomy,  or  division  of  the  vas  deferens,  vasectomy. — 
This  treatment  was  introduced  in  order  to  cause  the  prostate 
enlarged  by  new  growth  in  an  old  patient  to  undergo  the  atrophy 
which  the  normal  prostate  does  when  young  animals  and  boys  are 
castrated.  Obviously  there  is  no  necessary  analogy.  Moreover, 
some  patients  have  become  disturbed  mentally,  owing  to  the  loss  of 
sexual  power ;  others  have  rapidly  aged  or  become  demented  from 
this  loss,  it  has  been  conjectured,  of  the  stimulating  influence  of 
testicular  secretion  (Brown-Sequard's  spermin).  Stones  have  been 
overlooked  and  the  effects  of  an  ill-drained  bladder  have  spread  to 
the  kidneys.    This  treatment  is  already  obsolete. 

Suprapubic  prostatectomy,  sheliing-out  or  excochleatiou  of 
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the  prostate  is  now,  regarded  as  by  far  the  best  treatment.    It  is 
particularly  suited  for  large  soft  growths  with  a  large  bladder,  and 
now  that  its  safety  is  proved  should  be  advised  before  septic  cystitis 
and  pyelitis  have  set  in.    The  pelvis  being  raised,  the  prostate  is 
exposed  by  suprapubic  cystotomy  (see  p.  1021).    Pouches  and  sacculi 
are  sought  for  and  cleared  of  stone  and  debris.    Then  with  the  finger- 
nail or  blunt-pointed  scissors,  tlie  mucous  membrane  covering  the  pros- 
tate (Fig.  485.)  is  cut  through  above  and  behind  the  ending  of  the 
urethra,  the  finger  inserted,  and  the  tumour  gradually  separated 
and  shelled  out  from  its  sheath,   aided  by  the  surgeon  or  his 
assistant's  gloved  finger  in  the  rectum  pushing  up  the  prostate,  or 
by  a  fist  pressing  on  the  perineum.   •  The  tumour  having  thus  been 
loosened  from  its  attachments,  the  urethra,  where  it  runs  in  a 
groove  between  the  lateral  lobes,  is  raised  Avith  the  prostate,  and 
is  torn  from  its  junction  with  the  bladder  mucous  membrane 
above  and  from  its  continuation  with  the  membranous  urethra  below. 
The  tumour  is  now  loose  in  a  pocket  under  the  bladder  mucosa, 
from  which  it  is  withdrawn  with  the  finger,  aided  by  lithotomy 
forceps.    The  htemorrhage  is  not  great,  because  the  sheath  is  not 
widely  torn.     The  operation   thus  differs  from  the  earlier  one, 
McGill's,    which  consisted  in  plucking  off  with  forceps  the  pro- 
jecting portions  of  the  tumour,  including  the  bladder  mucous  mem- 
brane and  the  prostatic  sheath  stretched  over  the  tumour.    In  this 
procedure  the  large  veins  and  numerous  arteries  which  run  in  the 
sheath  were  injured,  and  there  was  much  more  primary  hsemorrhage 
and  a  danger  of  its  recurrence,  whilst  a  portion  of  the  tumour  was 
left  behind  torn  across  and  oozing  freely.    After  pressure  with  a  hot 
sponge  the  bladder  is  partly  closed,  and  suprapubic  drainage  (p.  1021), 
using  a  large  rubber  tube,  closely  fitting,  kept  up  for  a  few  days.  The 
bladder  is  frequently  washed  out  through  a  catheter.    After  this  the 
patient  begins  to  pass  water  and  regains  full  power  over  his  bladder. 

Perineal  prostatectomy. — This  is  the  operation  suitable  for 
small,  hard  prostates,  composed  mainly  of  fibrous  tissue  closely 
adherent  to  the  sheath,  also  when  the  bladder  is  small,  much  hyper- 
trophied  and  contracted,  and  the  prostate  bulges  especially  down- 
wards ;  it  also  affords  better  drainage.  The  patient  is  placed  in  the 
lithotomy  position,  with  a  pillow  under  the  sacrum.  A  semi-lunar 
incision  is  made  across  the  central  point  of  the  perineum,  the  two  honis 
ending  on  either  side  of  the  anus,  the  incision  deepened  at  the  sides, 
the  transverse  perineal  and  bulbar  arteries  being  clamped  as  divided 
and  later  tied,  and  the  anus  and  rectum  gently  pushed  backwards. 
The  bulb  and  membranous  urethra  will  now  be  exposed.  The 
membranous  urethra  is  next  opened  by  an  exactly  median  incision 
as  in  median  cystotomy,  back  to  thxi  prostate.  Then  the  enlarge- 
ment may  be  shelled  out  from  within  the  sheath,  commencing 
from  above,  and  working  downwards.  Meanwhile  the  prostate  may 
V)e  drawn  down  by  a  volsclla,  or  hook,  or  by  inserting  a  rubber  bag 
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into  the  bladder,  inflating  it,  and  drawing  on  the  stem.  One  should 
not  disturb  the  under  rectal  aspect  of  the  prostate  and  its  sheath, 
so  that  the  seminal  ducts  and  the  large  veins  are  not  mjured.  Ihe 
bladder  is  next  explored  for  stone,  all  bleeding  except  oozmg  stopped  by 
lio-atures,  which  can  readily  be  done,  as  the  parts  are  completely  ni 
view.  A  rubber  tube  is  finally  inserted  and  packed  round  with  gauze. 
After  twenty-four  hours  the  oozing  has  stopped,  and  the  tube  being 
removed,  the  urethra  falls  naturally  together,  and  the  patient  in 
a  day  or  two  will  begin  to  pass  water  through  the  penis,  and  m  a 
week  or  two  there  will  be  no  further  leakage  from  the  perineum. 
For  the  skin  wound  also  falls  naturally  together  when  the  legs  are 
brought  down,  as  can  be  seen  by  turning  the  patient  on  his  side  j 
heahng  follows  by  second  intention,  leaving  a  short  ridge  across  the 
centre  of  the  perineum.  There  is  no  tendency  to  contraction,  when 
the  neck  of  the  bladder  and  the  urethra  are  cut  by  a  median  incision, 
not  torn.  But  a  bougie  may  be  passed  once  or  twice  after  healing 
to  make  certain. 

Malignant  disease. — Carcinoma  in  the  old,  and  sarcoma  in  the 
young,  may  occur  in  the  prostate,  the  former  is  more  rare 
than  simple  enlargement,  and  the  latter  is  very  rare.  Pain, 
increased  frequency  of  micturition,  with  passage  of  blood,  often 
pure,  at  the  end  of  the  act ;  the  presence  in  the  urine  of  shreds  of 
the  growth;  the  detection  in  the  rectum  of  a  swelling  of  the 
prostate  of  unequal  consistency  and  of  rapid  growth ;  enlargement 
of  the  lumbar  and  often  also  of  the  inguinal  glands  ;  and  wasting 
and  cachexia,  are  the  symptoms  by  which  a  soft  rapidly-grown 
cancer  may  be  known.  Scirrhous  carcinoma  may  be  quite  insidious 
in  onset,  and  only  become  apparent  when  a  metastatic  tumour  forms, 
e.g.,  in  a  long  bone.  Also  it  may  follow  on  a  small  hard  fibromatous 
prostate.  The  treatment  is  generally  palliative  ;  i.e.,  morphia  to 
subdue  pain,  astringents  to  check  hcemorrhage,  and  catheterism  or 
suprapubic  drainage  to  relieve  retention.  The  operation  of  removal 
by  way  of  the  perineum  is  on  trial. 


Malformation  of  the  Bladder  and  Urethra. 

Extroversion  or  ectopia  vesicae  is  a  malformation  in  which,  in 
consequence  of  an  arrest  in  the  development  of  the  anterior  wall  of  the 
allantois  which  forms  the  front  of  the  bladder  and  of  the  correspond- 
ing part  of  the  abdominal  parietes,  the  posterior  wall  of  the  bladder  is 
pushed  forward  by  the  pressure  of  the  abdominal  viscera,  and  pro- 
trudes as  a  red  velvety  tumour.  It  usually  occurs  in  males  and  is 
associated  witli  epispadias,  or  al)scnce  of  the  upper  wall  of  the  uretiira, 
and  with  failure  of  union  of  tlic  ]jubic  bones  at  the  symphysis.  The 
testicles  are  frequently  retained  in  folds  like  the  labia  on  either 
side.  It  is  attended  with  extreme  discomfort  from  the  constant 
dribbling  away  of  the  urine  from  the  mouths  of  the  ureters,  which 
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cau  be  seen  on  the  surface  of  the  tumour  when  the  trigone  is  exposed 
by  pulUng  down  the  penis.  There  is  no  umbilicus,  but  at  birth  the 
lower  part  of  the  cord  is  stretched  over  the  bladder  forming  the 
anterior  wall.  Treatment. — Many  operations,  having  for  their  object 
the  closing  in  of  the  bladder  by  turning  inwards  flaps  of  skin  taken 
from  the  adjacent  abdominal  wall,  have  been  performed  for  the  relief 
or  cure  of  the  deformity.  The  objection  to  the  skin  flap  is  the 
growth  of  hair  into  tlie  bladder  at  puberty  and  its  incrustation  with 
phosphates.  Trendeleubui-g  reduced  the  gap  between  the  pubic  bones 
by  separating  the  sacro-iliac  syuchondi'oses  from  behind,  so  that  at  a 
subsequ.ent  sitting  the  margins  of  the  mucous  surface  of  the  bladder 
could  be  brought  into  contact  and  united  by  sutures.  The  newly- 
formed  bladder  is  in  this  way  lined  with  mucous  membrane  instead  of 
having  its  front  wall  closed  in  by  skin.  Mikulicz  attained  the  same 
end  by  detaching  the  pubic  crests  with  the  insertion  of  the  recti 
muscles  and  carrying  them  into  contact  in  the  middle  line.  But  no 
patient  has  been  able  to  do  without  a  urinal,  and  in  many  cases  a 
prolapse  of  the  mucous  membrane  of  the  bladder  has  re-established 
the  deformity.  Moreover  the  mortality  from  septic  inflammation 
after  this  operation  has  been  very  great.  Another  plan  tried  has 
been  to  dissect  away  the  bladder  and  join  the  two  ureters  to  the  upper 
end  of  the  urethral  groove,  which  is  then  closed,  so  that  the  patient 
can  more  easily  wear  a  urinal  since  the  urine  is  conducted  to  the 
end  of  the  penis. 

MaydPs  operation  is  perhaps  at  present  the  most  successful  one. 
The  trigone  with  the  iireters  attached  to  it  is  raised  and  implanted 
into  the  sigmoid  flexure  or  beginning  of  the  rectum,  which  lies 
immediately  behind.  This  can  be  done  without  opening  the 
peritoneal  cavity  at  all,  or  only  to  a  limited  extent.  The  skin  can 
be  brought  together  and  the  urethra  covered  in  to  form  a  penis  at 
a  subsequent  operation.  The  ureteral  valve  at  the  junction  of  the 
trigone  protects  against  regurgitation  and  so  prevents  the  septic 
pyelitis  which  followed  the  implantation  of  the  ureters  alone.  The 
patients  have  continued  in  comparative  comfort  years  after  the 
operation,  the  bowels  being  moved  every  two  to  four  hours. 

If  no  operation  be  undertaken  a  properly  shaped  urinal  must  be 
worn,  to  hide  which  the  boy  may  wear  a  kilt. 

Epispadias  and  Hypospadias  arc  congenital  deformities  of 
the  urethra  in  which  the  upper  or  lower  wall  respectively  is  partly 
or  wholly  defective.  Epispadias  is  generally  associated  with  extro- 
version of  the  bladder,  or  the  bladder  may  have  a  front  wall,  but 
tlie  pubic  bones  be  ununited  at  the  symphysis.  In  epispadias  the 
corpora  cavernosa  are  separated  along  the  dorsum,  and  the  urethra 
forms  a  gutter.  In  hypiospadias  the  urethra  may  open  just  below 
the  glans,  or  somewhere  on  the  under  surface  of  the  penis  or  in  the 
perineum.  The  penis  is  usually  small,  especially  in  the  last  variety, 
in  which  moreover  it  is  bound  down  by  adhesions,  so  that  during 
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attempts  at  erection  it  swells  up  like  a  ball.  The  plastic  operations 
are  troublesome  and'  may  be  unsuccessful  owing  to  relapse,  formation 
of  a  fistula  or  limitation  of  erection.  Thus,  a  urethra  may  be  formed 
by  converting  the  existing  groove  into  a  cylinder  by  infolding  a 
strip  of  skin  raised  from  each  margin.  Over  the  connective- 
tissue  external  surface  of  the  cylinder  the  skin  is  united,  or  epidermal 
grafts  are  applied.  The  glans  may  be  perforated  by  a  trocar  and  a 
track  established  by  drawing  a  drainage  tube  through,  the  track 
being  afterwards  lined  with  epidermis  either  by  raising  and  drawing 
through  it  the  urethral  groove,  or  by  inserting  a  strip  of  epidermis 
having  its  surface  turned  inwards  so  as  to  line  the  track. 

DISEASES  OP  THE  URETHRA. 

Simple  or  non-gonorrhoeal  urethritis  is  a  mucopurulent 
inflammation  which  may  be  set  up  by  injury,  catheterism,  the  inser- 
tion of  a  foreign  body,  the  impaction  of  a  stone,  or,  in  a  milder 
form,  by  gout,  alcoholism,  and  the  contact  with  leucorrhoeal  and 
menstrual  discharges ;  or  it  may  follow  upon  an  acute  specific  fever 
such  as  typhoid  or  mumps  when  complicated  by  testicular  inflamma- 
tion, or  it  may  be  caused  by  the  bursting  of  an  abscess.  But,  it 
must  be  remembered,  gonorrhoea,  besides  being  slight  at  the  onset, 
may  remain  latent  for  years,  and  yet  be  lighted  up  again  by  one  of 
the  above  causes  "without  any  fresh  exposure  to  gonorrhceal  infection. 
The  finding  of  gonococci  is  pi'oof  of  gonorrhceal  infection,  but  the 
converse  does  not  hold,  for  gonococci  are  often  not  found  in  old-standing 
infections.  Urethritis  produced  by  injury  or  catheterism  is  due  to 
infection  by  pyogenic  organisms,  and  as  a  consequence  of  septic 
catheterism  cystitis  and  nephritis  may  follow.  The  treatment  is 
similar  to  that  for  gonorrhceal  urethritis. 

GonorrhcBal  urethritis. — For  a  general  description  of  gonorrhojal 
infection  and  of  the  gonococcus,  see  p.  70  and  Figs.  18  and  19. 

Symptoms. — In  the  first  stage,  usually  lasting  from  a  few  days 
to  a  week,  there  is  some  itching  about  the  external  meatus  followed 
by  a  yellowish-white  discharge.  In  the  secmid-  or  acute  stage,  there 
is  great  pain  on  urination,  a  thick  yellowish-green  discharge,  redness 
and  swelling  about  the  lips  of  the  meatus,  and  often  fever  and 
constitutional  disturbance.  In  the  third  or  chronic  stage,  which, 
when  prolonged,  is  known  as  gleet,  the  discharge  becomes  thin  and 
watery,  and  there  is  no  longer  pain  on  urination. 

The  treatment  varies  according  to  the  stage  of  the  disease. 
Generally  it  may  be  said  that  at  the  onset  a  smart  purge  should 
be  given  and  the  bowels  subsequently  kept  slightly  relaxed  by  saline 
aperients  ;  whilst,  throughout  its  course,  stimulants  of  all  kinds 
must  be  withheld,  demulcent  drinks  freely  taken  to  dilute  the 
urine,  the  parts  kept  scrupulously  clean,  the  testicles  supported  in 
a  suspensory  bandage,  and  active  exercise  and  exposure  to  cold  and 
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wet  avoided.    Attempts  should  be  made  to  confine  the  inflammation 
to  the  anterior  part  of  the  urethra  by  getting '  the  patient  to  pass 
water,  and  thus  irrigate  his  urethra  before  any  local  application  is 
made.    In  the  first  stage  the  so-called  abortive  treatment  is  by  some 
held  to  be  successful.    It  consists  in  injecting  solutions  having 
antigonococcal  and  astringent  actions.    A  4  per  cent,  solution  of 
cocain  and  eucain,  not  exceeding  \  grain,  0-03  grm.  of  the  former, 
is  first  injected,  and  this  is  followed  after  a  few  minutes  by  nitrate 
of  silver  (1  per  cent.)  or  mercury  perchloride  (1  in  1,000).    Also  a 
number  of  proteid  compounds  with  silver  or  mercury  are  in  use.  An 
inflating  urethroscope  may  be  inserted  and  the  solution  applied  on  a 
swab,  or  a  long  nozzle  of  a  syringe  is  inserted  and  the  injection  made 
drop  by  drop  as  the  nozzle  is  withdrawn.    To  undergo  the  above  treat- 
ment the  patient  should  remain  in  bed  under  full  medical  control ; 
otherwise  it  is  better  to  select  a  milder  measure.    This  consists  for 
the  first  stage  of  the  insertion  of  a  bougie  of  iodoform,  oil  of  eucalyptus 
and  of  theobroma,  into  the  urethra  after  the  patient  has  passed  water, 
and  allowing  it  to  dissolve  there.  This  can  be  frequently  repeated.  In 
anterior  urethritis  care  should  be  taken  not  to  contaminate  the 
posterior  urethra.    Copaiba,  cubebs,  or  sandal-wood  oil  may  be  given 
internally.    In  the  second  stage  a  soothing  plan  of  treatment  is  to 
be  recommended  by  aperients  and  such  medicines  as  hyocyamus 
and  bicarbonate  of  potash,  or  salicylate  of  soda  or  salol  if  there  are 
any  rheumatic  symptoms,  or  urotropin  if  cystitis  threatens,  with 
non-irritating  drinks,  and  sitting  in  a  hot  bath.    In  the  third  stage, 
astringent  injections,  especially  chloride,  or  sulphate  or  sulpho- 
carbolate  of  zinc  (1  per  cent.),  and  nitrate  of  silver  (1  to  2  per  cent.), 
combined  with  the  internal  use  of  copaiba  i}\  x.  to  xx.,  0-6 
to  1-5  ccm.),  cubebs  (gr.  x.  to  xxx.,  0-6  to  2  grm.),  or  saudal  oil  {\\  x., 
0-6  ccm.),  in  the  form  of  capsules  or  cachets,  are  indicated.  This 
stage  is  often  very  diflicult  to  cure,  and  where  one  remedy  or  hijec- 
tioii  fails,  another  must  be  tried,  also  bougies  containing  nitrate 
of  silver  or  chloride  of  zinc.    The  passage  of  a  full-sized  bougie 
is  also  of  much  service.    In  very  obstinate  cases  the  urethra 
should  be  examined-  by  the  urethroscope,   and  with  its  aid  local 
applications  of  nitrate  of  silver  made  to  any  congested,  ulcerated,  or 
granular  surface  that  may  be  discovered.    When  the  inflammation 
has  extended  beyond  the  triangular  ligament  {posterior  gonorrhim) 
mild  antiseptic  irrigations,  permanganate  of  potash  (1  ni  600),  or 
boric  acid,  are  the  most  suitable. 

The  cure  of  gonorrhoeal  urethritis  is  a  matter  of  time,  varying 
greatly  with  the  individual.  Two  years  of  absolute  abstention  from 
coitus,  starting  from  the  disappearance  of  all  symptoms,  may  be 
given  as  a  rough  average.  Patients  are  often  said  to  be  cured  after 
a  course  of  treatment  when  there  is  no  discharge,  no  sticknig  of  the 
meatus  in  the  morning,  no  debris  in  the  urine,  no  gonococci ;  but 
such  a  statement  is  doubtful  in  the  extreme.    What  often  happens 
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is  that  the  patient  marries  and  frequent  coitus  sets  up  a  slight 
relapse,  which  may  be  unnoticed  by  the  patient,  but  the  wife  begins 
to  suffer,  after  or  apart  from  pregnancy,  from  one  of  the  many 
pelvic  complications  of  gonorrhoea,  slight  or  severe,  which  beset 
women,  the  result  being  partial  or  complete  sterility  or  some  definite 
lesion  (sec  Latent  Gonorrhoea,  p.  73). 

Complications  of  gonorrhoea. — Complications  of  some  kind 
frequently  occur  during  an  acute  attack  of  gonorrhoea.  They 
are  classified  on  p.  72.  Most  of  these  complications  are  described 
under  Diseases  of  the  Various  Organs  in  other  parts  of  the  book. 
Here  a  short  account  of  the  following,  only  will  be  given. 

Balanitis,  or  inflammation  of  the  glans  penis,  occurs  in 
gonorrhcea.  The  glans  is  red  and  swollen,  of  a  bright  red  colour, 
and  often  excoriated.  Cleanliness,  astringent  lotions,  and  rest  are 
all  that  is  necessary. 

Chordee,  or  painful  erection  of  the  penis,  is  common  in 
gonorrhoea.  The  erected  penis  is  curved  downward  or  to  one  side 
owing  to  the  inflammatory  products  in  the  corpus  spongiosum,  or 
in  the  corpus  cavernosum,  preventing  the  penis  from  becoming 
equally  distended.  It  occurs  chiefly  when  the  patient  is  warm  in 
bed,  and  greatly  disturbs  his  rest.  The  treatment  consists  in  the 
administration  of  a  purge  and  such  sedatives  as  potassium  bromide  or 
of  morphine  and  opium  in  the  form  of  a  suppository,  Dover's  powder, 
the  local  application  of  cold,  or  sitting  in  a  hot  bath  before  going 
to  bed. 

Inflammation  of  Cowper's  glands  sometimes  occurs,  and  then 
usually  late  in  the  second  stage  of  gonorrhoea.  It  may  be  known 
by  the  formation  of  a  painful  swelling  on  one  or  both  sides  of  the 
middle  line  of  the  perineum.  The  swelling,  at  first  hard,  subse- 
quently becomes  soft  and  fluctuating  as  pus  forms.  It  may  be 
distinguished  from  ordinary  perineal  abscess  by  not  being  in  the 
middle  line  of  the  perineum.  Treatment. — Warmth  to  the  perineum, 
and,  when  sxippuration  has  occurred,  a  free  incision. 

Lymphangitis  and  bubo.— The  inflamed  lymphatic  vessels 
appear  as  red  streaks  running  along  the  dorsum  of  the  penis  to 
the  inguinal  glands,  the  penis  itself,  especially  the  glans,  being 
swollen,  turgid,  and  dusky  red  in  colour.  It  may  terminate  in 
suppuration  of  the  inguinal  glands,  or  even  in  blood-poisoning. 
In  the  ordinary  gonorrhaeal  bubo,  inflamed  lymphatics  are  not  as  a 
rule  visible  on  the  penis,  and  the  inflammation  which  may  occur 
both  in  and  around  the  glands  generally  terminates  without 
suppuration. 

Treatment. — Rest,  and  attention  to  the  l)owels,  is  all  tliat 
is  usually  required.  If,  however,  suppuration  threatens,  a  free 
incision  must  be  made  and  hot  boric  acid  fomentations  applied. 
To  open  a  bubo  it  has  been  customary  to  make  a  vertical  incision 
by  puncturing  and  cutting  out  as  soon  as  pus  has  formed.  A 
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much  bettor  method  is  to  operate  as  soon  as  the  red  (Edematous 
skin  shows  that  suppuration  is  likely  to  occur.  The  patient  is  laid  on 
his  back,  nitrous  oxide  gas  given,  the  bubo  incised  parallel  to 
Poupart's  ligament,  the  softened  gland  scooped  out,  the  cavity 
wiped  with  an  antiseptic  and  filled  with  a  gauze  strip.  A  little  of 
this  is  pvdled  out  each  day,  and  soon  the  cavity  is  lined  with 
graimlation,  and  the  skin  falls  together  and  unites  by  second 
intention.  Thus  a  sinus  is  avoided  and  there  results  a  linear  scar 
hidden  in  the  skin  fold  of  the  groin.  A  sinus  follows  when  the 
bubo  is  allowed  to  remain  unopened  till  it  bursts,  or  is  aspirated  or 
merely  punctured.  It  may  be  treated  first  of  all  by  wiping  it  out 
with  pure  carbolic  acid.  This  failing,  the  sinus  must  be  laid  open, 
scraped  freely  and  stuffed  with  gauze. 

Chronically  inflamed,  indurated  indolent  glands  should  be  treated 
oy  rest  in  bed,  combined  with  pressure  by  a  pad  of  wool  and  spica 
bandage.  A  partly  indurated,  partly  suppurating  mass  of  glands 
is  treated  on  the  above  lines — by  scraping,  rest  and  pressure.  In 
neglected  cases  and  old-standing  sinuses,  it  may  be  necessary  to 
excise  the  whole  packet  of  glands,  but  healing  is  prolonged  and 
there  may  be  set  up  chronic  lymphatic  obstruction  (see  pp.  453,  454). 
Exceptionally  a  bubo  is  followed  by  phagedenic  ulceration,  which 
rapidly  eats  into  the  epigastric  or  even  the  iliacal  or  femoral  vessels, 
and  sets  up  fatal  hsemorrhage.  It  requires  energetic  treatment. 
See  Phagedenic  Ulcer,  p.  35. 


Stricture  of  the  Urethra. 

True,  or  organic  stricture  of  the  urethra  is  a  cicatricial 
narrowing  of  the  canal  at  one  or  more  spots,  due  to  disease,  injury, 
or  congenital  defect.  A  temporary  narrowing  of  the  urethra  may 
also  occur  from  spasm  of  the  muscular  tissue  surrounding  it,  or 
from  congestion  of  its  lining  membrane,  conditions  to  which  the 
terms  spasmodic  and  congestive  stricture  are  sometimes  applied. 
Obstruction  of  the  urethra  by  a  calculus,  an  enlarged  prostate, 
or  by  pressure  from  without,  as  from  an  abscess  or  fractured  pelvic 
bone,  should  not  be  spoken  of  as  stricture. 

Cause  and  formation  of  stricture.— k  stricture  is  generally  the 
result  of  a  neglected  gonorrhea  or  gleet.  In  such  cases  the  mucous 
and  sub-mucous  tissues  become  infiltrated  with  inflammatory  pro- 
ducts, which  are  ultimately  organised  into  fibrous  tissue  ;  and  this 
again  slowly  contracts,  narrowing  the  canal.  More  rarely  a  stricture 
may  be  caused  by  the  contraction  of  a  cicatrix  following  laceration 
or  rupture  of  the  urethra,  produced  by  injury  inflicted  either  from 
within,  by  tlie  careless  passage  of  instruments,  or  from  without,  by 
kicks,  falls,  etc.,  on  the  perineum.  Occasionally  it  may  be  due  to 
the  contraction  of  the  cicatrix  following  a  urethral  chancre.  In 
some  instances  no  cause  can  be  ascribed.    A  few  cases  are  congenital. 


STRICTURE  OF  THE  URETHRA. 


1037 


in  any  part  of  the  urethra 


Varieties. — Organic  strictures  have  been  divided  (1)  according  to 
their  cause,  into  idiopathic  and  traimatic ;  (2)  according  to  their 
anatomical  appearances,  into  linear,  annular,  irregular  or  tortuous, 
bi-idle  or  pack-thread,  and  tunnelled,  terms  which  sufficiently  explain 
themselves ;  (3)  according  to  whether  an  instrument  can  or  cannot 
be  passed,  into  permeable  and  im2JermeaMe ;  (4)  according  to  their 
behaviour,  into  simple,  sensitive,  or  irritable,  and  resilient,  contractile  or 
recumng  ;  and  (5)  according  to  their  structure,  into  _/i6rows,  elastic, 
and  cartilaginous. 

Situation. — Stricture  may  occur 
save  the  prostatic.  It  is  most 
common  in  the  bulbous  part  of 
the  urethra.  In  the  penile  por- 
tion of  the  urethra,  strictures  are 
usually  multiple,  in  the  mem- 
branous portion  tliey  are  especially 
traumatic. 

Results. — When  a  stricture,  or 
indeed  any  mechanical  obstruction 
to  the  free  flow  of  urine  from  the 
bladder,  such  as  a  long  prepuce, 
an  enlarged  prostate,  a  narrow 
meatus,  etc.,  has  existed  some 
time,  serious  structural  changes 
(Fig.  489)  occur  in  the  vmnary 
apparatus  on  the  proximal  side  of 
the  lesion,  i.e.,  in  1,  the  urethra 
behind  the  stricture  ;  2,  the 
bladder ;  3,  the  lureters ;  and 
4,  the  kidneys.    Thus  : — 

1.  The  wethra  behind  the 
stricture  becomes  dilated,  and 
ulceration  may  occur,  leading  to 
perforation,  urinary  abscess  and 
perineal  fistula ;  or  rupture  may 
take  place  suddenly  during  straining,  and  be  followed  by  extravasation 
of  urine. 

2.  The  bladder,  in  consequence  of  its  efforts  to  expel  the  iirine, 
becomes  thickened  from  hypertrophy  of  its  muscular  coat.  The 
mucous  membrane  may  become  inflamed  and  thickened ;  or  owing 
to  the  pressure  of  the  urine  may  be  protruded  between  the  muscular 
fasciculi,  forming  sacculi,  in  which  stale  urine  may  collect  or  a 
calculus  form  or  lodge. 

3.  The  ureters  become  dilated,  their  muscular  coats  hypertrophied, 
and  their  lining  membrane  sometimes  inflamed. 

4.  The  kidneys  become  disorganised,  in  part  from  the  backward 
pressure  of  the  retained  urine  and  in  part  from  the  spread  of 


Fio.  489. — The  effects  of  obstruction  to 
the  outflow  of  urine  from  the  bladder 
on  the  urinary  appai'atus. 
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inflammation  from  the  bladder  up  the  ureter  to  the  pelvis.  See 
Diseases  of  Kidneys,  p.  983. 

Symptoms. — A  gleety  discharge,  increased  frequency  of  micturi- 
tion, and  perhaps,  some  pain  in  the  act,  twisting  or  forking  of  the 
stream,  or  the  escape  of  a  few  drops  of  urine  after  the  stream  has 
ceased,  are  early  signs  of  stricture.  Then  the  stream  gets  gradually 
smaller,  and  is  passed  with  increasing  difficulty  and  straining,  till 
finally  the  urine  may  be  voided  only  drop  by  drop,  or  complete 
retention  may  set  in.  In  some  instances  an  attack  of  retention  is 
the  first  sign  of  the  disease.  In  neglected  cases  the  straining  may 
produce  piles  or  prolapse  of  the  rectum ;  or  cystitis  may  be  set  up 
and  the  urine  become  ammoniacal  and  turbid  from  the  presence 
of  mucus  and  pus ;  or  the  bladder  may  become  over-distended, 
and  the  urine  dribble  involuntarily  away.  This  condition  of  over- 
flow should  be  carefully  distinguished  from  incontinence  (see 
p.  1053).  At  first  there  are  usually  no  constitutional  symptoms ; 
but  as  the  obstruction  begins  to  tell  on  the  bladder  and  kidneys, 
dyspeptic  troubles  are  developed;  the  patient  loses  weight,  his 
countenance  becomes   anxious,    he   suffers   from   chilliness  and 


Fia.  490. — Bulbous  stem. 


occasional  rigors,  from  pain  in  the  loins,  and  later,  from  feverish 
attacks  and  unmistakable  signs  of  kidney  disease.  Thus  a  stricture 
which  in  itself,  if-  kept  properly  dilated,  is  not  a  serious  disease, 
becomes  so  when  neglected  and  chronic  bladder  and  kidney  trouble 
are  allowed  to  be  set  up.  It  may  then  end  fatally  from  an  inter- 
current attack  of  acute  cystitis  or  nephritis,  or  from  extravasation 
of  urine  and  its  consequences  occurring  dm-ing  an  attack  of 
retention. 

A  diagnosis  can  be  made  with  certainty  only  by  examining  the 
urethra  with  instruments.  First  take  a  No.  8  or  9  gum-elastic 
bougie  or  catheter,  and  if  this  passes  easily  try  successively  larger 
sizes  till  the  obstruction  is  met  with.  If,  on  the  other  hand,  it  will 
not  pass,  try  a  smaller  bougie  till  one  is  found  that  will  go  into  the 
bladder.  If  the  obstruction  to  the  passage  of  the  bougie  is  met 
with  within  six  inches  of  the  meatus,  a  stricture  exists :  but  if  it 
is  further  than  this  the  case  is  probably  one  of  enlarged  prostate. 
Do  not  mistake  the  catching  of  the  end  of  the  bougie  in  a  lacuna  or 
at  the  triangular  ligament,  or  the  spasm  that  may  be  present  on 
the  first  trial,  for  a  stricture.  Having  discovered  the  stricture, 
measure  the  distance  from  the  meatus  on  the  catheter  or  bougie. 
Next  pass  a  bulbous  stem  (Fig.  490)  through  the  stricture,  and 
then  withdraw  it,  noting  on  the  stem  where  the  bulb  is  caught  m 
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the  act  of  withdrawal.  Tliis,  wlien  compared  with  the  distance 
noted  on  the  catheter,  will  indicate  the  length  of  the  stricture.  In 
the  same  way  the  existence  of  other  strictures  can  be  discovered. 
The  calibre  of  the  stricture  may  be  measured  by  Otis'  urethrometer. 

The  treatment  of  organic  stricture  resolves  itself  into  restoring 
the  patency  of  the  urethra  and  subsequently  preventing  re-contrac- 
tion. Irritation  being  thus  removed,  the  cicatricial  tissue  under- 
goes absorption.  The  methods  employed  for  restoring  the  patency 
of  the  urethra  are:     1.  Sloiv  dilatation.     2.    Rapid  dilatation. 

3.  Division  of  the  strictwre  from  within  (internal  urethrotomy). 

4.  Division  of  the  stricture  from  ivithout  (external  urethrotomy). 
Forcible  dilatation  or  splitting  and  the  use  of  caustics  are  to  be 
entirely  condemned.  Electrolysis  within  limits  appears  to  have  no 
advantage  over  a  simple  bougie,  and  in  excess  is  equivalent  to 
caustics.  Of  these  methods  slow  dilatation  is  the  simplest  and 
safest,  and  is  the  one  that  in  the  large  majority  of  cases  should 
be  used.  Where,  however,  time  is  an  object,  or  the  stricture  cannot 
be  dilated  by  the  slow  method  beyond  the  size  of  a  No.  4  or  5 
catheter,  or  severe  constitutional  or  local  symptoms  are  set  up  on 
each  occasion  that  a  catheter  is  passed,  rapid  dilatation  under  an 
anaesthetic  may  be  tried  by  the  metal  bougie  (Fig.  497).  Where 
again  the  continual  pi-esence  of  a  catheter  in  the  urethra  cannot  be 
borne  on  account  of  the  local  irritation  which  it  causes,  or  the  stricture 
is  resilient  and  rapidly  re-contracts  after  it  has  been  fully  dilated, 
internal  iirethrotomy  may  be  practised,  especially  if  the  stricture  is 
in  the  penile  portion  of  the  urethra.  Further,  when  the  stricture 
is  of  cartilaginous  consistency,  and  will  not  yield  to  dilatation,  or  the 
perineum,  iu  addition,  is  riddled  with  sinuses,  external  urethrotomy 
by  Wheelhouse's  method  may  be  performed.  Lastly,  there  may  be 
urgent  symptoms  of  Extravasation  ©/  Urine,  or  of  Retention  of  Urine. 

Slow  or  intermittent  dilatation  is  a  simple  and  safe  method  of 
treatment  when  done  aseptically,  and  does  not  usually  necessitate  the 
patient  leaving  his  ordinary  employment.  The  various  catheters  and 
bougies  employed  hardly  require  description  here.  All  that  need 
be  said  is  that  the  soft,  flexible  bougie,  with  a  bulbous  end 
(Fig.  490),  is  specially  useful  for  noting  the  position  and  character 
of  the  stricture,  and  the  metal  bougie  (Fig.  497)  may  be  used  for 
dilating.  A  bougie  should  be  passed  once  or  twice  a  week, 
beginning  with  the  largest  instrument  that  can  be  introduced 
without  using  force.  On  the  next  occasion  the  same  instrument 
should  be  again  passed  and  at  once  withdrawn,  and  the  next  size 
substituted  for  it,  and  allowed  to  remain  for  a  few  minutes.  In 
this  way  the  urethra  is  gradually  dilated  to  its  full  size.  Formerly 
It  was  not  thought  necessary  to  pass  a  larger  instrument  than 
No.  12,  English  scale;  now,  however,  few  surgeons  are  satisfied 
till  the  dilatation  has  been  carried  to  the  size  of  No.  14.  To 
prevent  re-contraction  the  patient  should  be  taught  to  pass  a  bougie 
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for  himself,  and  instructed  to  do  so  at  first  once  a  week,  then 
every  month  or  six  weeks,  and  subsequently  two  or  three  times 
a  year,  according  to  the  tendency  the  stricture  may  show  to 

"^'^  Fermmble  or  im2oermeahle  stricture.— li  a  bougie  or  catheter  will 
not  nass  on  the  first  attempt  it  must  not  at  once  be  assumed 
that  the  stricture  is  impervious,  as  it  may  yield  on  a  future  ocmsion  ; 
but  gentle  and  persevering  attempts  with  fine   catgut,  filiform, 
silk   or  whalebone  bougies,  should  be  made.    The  patient,  presup- 
nosino-  there  is  no  retention,  may  be  asked  to  pass  water,  and 
whilst  the  urine  is  flowing,  and  the  stricture  is  m  consequence 
dilated  by  the  stream,  a  bougie  one  or  two  sizes  sma  ler  than  the 
^rfam  may  sometimes  be  slipped  in.     If  the  point  of  a  bougie  or 
catheTer  is  firmly  grasped,  indicating  that  it  is  m  the  mouth  of  the 
trt  ure  gentle'plssure  may  then  be  used  to  push  it  onwards.  If 
n  any  of  these  ways  a  fine  bougie  can  be  got  m,  it  should  not  be 
removed  till  the  patient  is  compelled  to  pass  water,  when  a  small 
aleter  may  be  subsequently  substituted  for  it  or  an  open-ended 
"  raflway    catheter  sUd  over  the  bougie  before  the  latter  is  removed. 
Tf  «  ter  nersevering  attempts,  even  with  the  patient  under  the 
i  flu  nce'^of  an  anesthetic,  success  is  not  attained,  the  patient 
^ay  be  prepared  for  a  further  trial  by  rest  in  bed  for  a  week  or  so. 
?nnt?nuous  or  rapid  dilatation  is  very  useful :  1,  when  time 
^n  oS    2,  when  much  difficulty  has  attended  the  introduc- 
on  of  an  nst«t  owing  to  the  tightness  of  the  stricture  or 
Presence  of  a  false  passage;  3,  when  the  passage  o  an  instrumen 
presence      a        ^      •      i^a^maturia,  or  rigors;  4,  when  gradual 

rrirh^xs'f^r  ---^^  ^^-^  '^.^ 

dilatation  has  tailed^  to  forty-eight  hours,  and,  on  removing  it, 
catheter  for  twenty  to  tor  y    g  ^.^^  ^^^^  ^^^^^^^  ^^^^^ 

l^fr  \::\ZrlZ^  i^o.^^  not  fit  the  stricture  too  tightl,, 
dilated.    The  instrume  ^^^^^^^  ^^^.^ 

and  its  end  ^^^^^^  °t  P^e^^^^  Zv  ten  days  or  a  fortnight,  and  is 
necessitates  confineme  t  to  bed   m  ^^^^ 

not  "^^-ttendedwith  _usk^   I    fieq^^^^^  l^,,r.^:^o.  of  the 

rigors,  fever,  -^^hri  ^^^^^^^^^  I  '^the  catheter  merely  causes 

bladder  may  ^'^^  the  urethra  be  injected  with  a 

^T'/^Z  cSn  \vhiM  'if  it  produces  rigors,  fever,  cystitis, 
solution  of  cocam  ,  ^^  n  j;,,^,,,!^  believed  that  the  mere 

etc.,  it  --^^^~1n  ti  e  st^Xtuve 'causes  the  absorption  of 
presence  of  ^  ^"^^^^^^^  -^^  the  submucous  tissue,  and  that 
the  "^fl-;;'^^^^^  .''"Xted  V  mechanical  stretching,  since  a 
''iv  r"^l  .t  do  s  not  fit  the  stricture  tightly  answers  better  than 
catheter  that  does  iiot  -Phe  method  of  tying  m  a 

one  that  ^^^^ e;ery  student  whilst  dressing.    In  place 

catheter  will       learnt  by       y        .^^^  accomplished  by 

1^^::^^^^!^-^  of  larger  and  larger  si.e  being 
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passed  at  each  sitting,  or  the  full  dilatation  carried  out  at  one 
sitting  under  an  anajsthetic. 

Internal  urethrotomy,  or  division  of  the  stricture  from  within 
tiio  urethra,  should  be  undertaken  only  when  tlie  simpler  and  safer 
method  of  treatment  by  dilatixtion  has  failed.  It  consists  in  making 
a  clean  longitudinal  cut,  with  a  guarded  knife,  completely  through 
the  stricture,  and  subsequently  in  keeping  the  edges  of  the  wound 
apart  by  the  passage  of  a  full-sized  bougie  till  the  ovoid  gap  thus 
left  has  been  filled  with  new  tissue — the  cicatricial  sjdice  of  the 
American  sui'geons.  The  cicatrix  following  a  clean  cut  shows  much 
less  tendency  to  contract  than  a  cicatrix  following  a  laceration  or 
rupture ;  hence  the  superiority  of  internal  urethrotomy  over  the 
method  of  siMtting  or  rupture.  The  cases  in  which  it  is  advocated 
are:  1.  Intractable  strictures  that  cannot  be  dilated  beyond  the 
size  of  a  No.  5  or  6  catheter.  2.  Strictures  which  rapidly  re-con- 
tract after  dilating  instruments  are  discontinued.  3.  Cases  in  which 
the  passage  of  instruments  is  constantly  followed  by  retention  of 


Fig.  491. — Berkeley  Hill'.s  urethrotome. 

urine,  h£ematuria,  rigors,  urethral  fever,  or  other  constitutional 
symptoms.  But  it  is  very  questionable  if  external  urethrotomy 
is  not  the  better  operation  for  these  last  conditions.  Internal 
ur-ethrotomy  is  especially  applicable  to  strictures  within  three  or 

four  inches  of  the  meatus.  The  operation  may  be  done  by  cutting  1 . 

From  before  backwards  ;  and  2.  From  behind  forwards.  The  Tatter 
method  requires  that  the  stricture  should  be  dilated  up  to  the  size  of 
a  No.  4  or  5  catheter,  to  enable  the  sheathed  blade  of  the  instrument 
to  be  passed  through  it ;  the  former  can  be  done  if  the  stricture 
will  admit  a  No.  2  catheter.  There  are  many  instruments  for 
performing  both  methods.    The  following  appear  to  be  the  best  :— 

1.  Internal  division  of  the  sto'icture  from  before  backwards.  If 

the  stricture  is  sufHoieutly  near  the  meatus  '  it  may  be  simply 
■divided  l)y  a  straight  blunt-pointed  bistoury  ;  otherwise  Berkeley 
Hills  mstrument  should  be  used  (Fig.  491).  After  rendering  the 
nistrument  aseptic  by  placing  it  in  1  in  20  carbolic  acid,  then  swilling 
It  with  water,  the  bougie  is  first  passed,  and  then  the  end  of  the 
urethrotome  screwed  on  to  it.  When  the  urethrotome  is  passed 
down  the  urethra  the  bougie  serves  as  a  guide,  and  its  end  coils  up 
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ill  the  bladder.  When  the  shoulder  of  the  urethrotome  reaches  the 
anterior  face  of  the  stricture,  the  concealed  blade  is  protruded  by  a 
spring  and  cuts  into  the  stricture.  This  allows  the  shoulder  of  the 
urethrotome  to  advance  a  little  more,  and  again  the  concealed  knife 
is  protruded.  This  notching  is  continued  until  the  stricture  is  cut 
through.  Then  a  full  size  bougie  is  passed.  A  catheter  is  only  tied 
in  if  there  is  free  haamorrhage. 

For  strictures  in  front  of  the  scrotum,  internal  urethrotomy  is  a 
very  successful  operation ;  but  in  deeper  situations  it  has  been 
followed  by  abscess,  severe  hasmorrhage,  extravasation  of  urine, 
cystitis,  nephritis,  pytemia,  shock,   also  sudden  death  from  heart 


Fig.  492.— Syme's  staff. 

failure.  It  would  appear  to  be  attended  with  a  mortality  ranging 
from  1  to  3  per  cent.  It  does  not  dispense  with  instrumentation 
afterwards. 

External  urethrotomy,  or  opening  the  urethra  from  the 
perineum,  may  be  required  for  two  distinct  conditions.  1.  For 
certain  strictures  which,  though  pervious  to  instruments,  are  of  an 
intractable  nature.  Here  the  operation  known  as  Syme's  should 
be  done.  2.  For  strictures  through  which,  even  after  the  utmost 
perseverance,  an  instrument  cannot  be  passed.  In  these  cases  the 
stricture  may  be  divided  by  Wheelhouse's  method  of  perineal 
section  ;  or  the  urethra  may  be  opened  in  cases  of  retention  by  Cock's 
method,  i.e.,  behind  the  stricture  at  the  apex  of  the  prostate. 


Fig.  493.— Wheelhouse's  staff. 


Syme's  method  of  external  urethrotomy  or  j^erineal  section. — Symc 
advises  this  operation  for— 1,  irritable,  and  2,  contractile  strictures 
"  that  are  indomitable  by  the  ordinary  means  of  treatment."  lor 
such,  however,  internal  urethrotomy  is  now  generally  preferred,  and 
Syme's  operation  reserved  for— 3,  indurated  and  cartilaginous  stric- 
tures, complicated  by  intractable  perineal  fistula  where  dilaUition 
has  failed.  Introduce  Syme's  shouldered  staff  (Fig.  492)  so  that 
the  slender  part  passes  through  the  stricture  into  the  bladder, 
and  the  shoulder  of  the  thicker  part  rests  ■  against  the  face  of  the 
stricture.  Place  tlie  patient  in  the  lithotomy  position,  and  make 
an  incision  one  inch  and  a  quarter  long  or  3  cm.  through  the  middle  line 
of  the  perineum,  over  the  stricture.  Having  felt  the  staff  distinctly 
in  the  wound,  take  it  in  the  left  hand,  "and  guarding  the  knife 
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with  the  right  forefinger,  insert  its  point  into  the  groove  on  the 
bladder  side  of  the  stricture,  and  divide  the  stricture  from  behind 
forward.  When  completely  divided,  the  thicker  part  of  the  staff 
can  be  pushed  on  into  the  bladder."  A.  full-sized  catheter  may  be 
tied  in  for  twenty-four  hours.  The  difficulties  attending  Syme's 
operatiori  are — 1,  to  be  svire  that  the  staff  is  in  the  bladder,  and 
not  in  a  false  passage ;  and  2,  to  pass  a  catheter  afterwards.  The 
first  is  obviated  by  keeping  exactly  in  the  middle  line,  the  second  by 
passing  a  small  probe-pointed  gorget.  Fig.  495,  along  the  groove  of 
the  staff-  into  the  bladder.  Then  the  staff  is  withdrawn  and  a 
catheter  passed,  the  way  for  it  being  kept  open  by  the  gorget.  Syme's 
operation  is  very  useful,  but  like  other  methods,  is  liable  to  be 
followed  by  re-contraction  if  a  bougie  is  not  occasionally  passed. 


Fig.  494. — Wheelliouse's  method  of  openiug  uretlirn. 
(Bryant's  Surgery.) 

Wheelhouse's  method  of  perineal  section. — Instead  of  cutting  down 
upon  the  end  of  the  staff  on  the  face  of  the  stricture,  the  urethra 
is  opened  half  an  inch  in  front  of  it,  and  through  the  opening 
thus  made  in  the  urethra  a  probe-pointed  director  is  passed,  guided 
by  the  eye,  into  the  stricture. 

Pass  Wheelhouse's  staff  (Fig.  493),  with  the  groove  downwards,  to 
the  stricture.  Place  the  patient  in  the  lithotomy  position  with  the 
pelvis  raised  so  that  light  may  fall  into  the  wound.  Make  an  incision 
in  the  middle  line  of  the  perineum,  and  open  tlie  urethra  on  the  groove 
(not  on  the  point  of  the  staff),  so  as  to  be  half  an  inch  in  front  of  the 
stricture.  Seize  the  edges  of  the  healtliy  urethra  on  each  side  by  artery 
forceps,  and  hold  them  apart.  Witlidraw  the  staff  a  little,  turn  it  so 
that  the  groove  looks  towards  the  pubes,  and  catch  up  tlie  upper  angle 
of  the  opened  urethra  by  the  hooked  end.  The  urethra  is  thus  held 
open  at  three  points  (Fig.  494).  Search  for  the  stricture,  and  pass  a 
slender  probe-pointed  director  through  it  into  the  bladder.  Divide 
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the  stricture  with  a  probe-pointed  bistoury  run  along  the  groove  in 
the  director.  Pass  the  point  of  the  probe-gorget  (Fig.  495)  along 
the  groove  of  the  director  towards  the  bladder,  dilating  the  divided 
stricture.  Introduce  a  gum-elastic  catheter  from  the  meatus  into 
the  wound,  and  guide  it  by  the  gorget  into  the  bladder.  Withdraw 
the  gorget,  and  retain  the  catheter  in  the  urethra  for  three  or  four 
days.  The  catheter  should  have  an  open  end  so  as  to  allow  a  catgut 
bougie  to  pass  through  it  to  act  as  a  guide  when  it  has  to  be 

changed.  .  j-       j  j 

Cock's  operation  of  perineal  section,  or  tapping  the  distended 
urethra  at  the  apex  of  the  prostate  "  unassisted  by  a  guide  staff. 
Secure  the  patient  in  the  lithotomy  position.  Pass  the  left  fore- 
finger into  the  rectum,  and  place  its  point  on  the  apex  of  the  prostate 
(Fi^g  496).  Plunge  a  double-edged  scalpel  (Cock's  knife),  or, 
better,  a  blunt-backed  knife,  with  its  back  downwards,  boldly  into  the 
median  line  of  the  perineum,  and  direct  it  forwards  between  the  tip  ot 
the  finger  in  the  rectum,  and  the  -arch  of  the  pubes  into  the  dilated 


Fig.  495. — WLeelhouse's  probe-gorget. 


prostatic  urethra  until  urine  comes  beside  the  knife.  Insert  a  probe- 
pointed  director  by  the  side  of  the  knife  blade  into  the  bladder,  with- 
draw the  knife,  and  pass  a  probe-pointed  gorget  along  the  groove  of  the 
director  into  the  bladder.  Then  as  before  pass  a  catheter  and  tie  it  m 
for  a  few  days,  or  when  extravasation  has  commenced  and  it  be  wished 
to  give  the  urethra  rest,  pass  a  rubber  tube  through  the  perineal 
wound.  This  is  a  good  operation  for  impervious  stricture  with 
■etention  of  urine  when  the  urethra  is  distended  behind  the  stricture. 


r 


ComjMcations  of  Stricture  of  the  Urethra. 

Urethral  or  urinary  abscesses  may  occur  at  any  part  of  the 
urethra,  but  the  most  common  situation  is  in  the  perineum. 
Cawse— They  are  most  often  formed  in  connection  with  stricture, 
and  are  then  due  to  ulceration  and  local  extravasation  of  urme 
behind  the  scat  of  obstruction.  They  may  also  result  from  mjury 
inflicted  eitlier  from  without  or  from  within,  as  passing  an  instru- 
ment along  the  urethra,  or  the  impaction  of  a  calculus  ;  or  they 
may  occur  during  an  attack  of   gonorrhoja  from  inflammatiou 


URINARY  FISTUL/E. 


1045 


extending  to  one  of  the  urethral  follicles  or  to  Cowper's  glands. 
The  si(/ns  of  a  urethral  abscess  in  the  perineum,  its  most  common 
situation,  are  the  presence  of  a  hard,  brawny,  deeply-seated  swelling, 
generally  beginning  in  the  middle  line  just  in  front  of  the  anus,  and 
as  it  increases  in  size,  making  its  way  to  one  or  other  side  of  the 
perineum  in  the  direction  of  the  groin.  At  first,  while  the  pus  is 
bound  down  by  the  deep  layer  of  the  superficial  fascia,  there  is  no 
fluctuation,  and  it  is  only  as  it  approaches  the  surface  that  this  sign 
of  abscess  can  be  detected.  The  abscess  is  attended  with  throbbing 
pain,  often  Avith  sharp  constitutional  disturbance,  and  occasionally 
-with  a  rigor;  it  may  also  catise  retention  of  urine.  Treatment. — 
Fluctuation  must  not  be  waited  for,  but  a  staff  passed  down  the 
urethra,  and  a  free  incision  made  in  the  median  line  of  the  perineum 
into  the  swelling,  and  the  finger  passed  into  the  bladder.  If  the 
abscess  is  not  opened,  it  may  break  externally  on  the  perineum,  or 


Fig.  496. — Cock's  operation  of  perineal  section. 


it  may  burrow  amongst  the  tissues  and  break  into  the  rectum  ;  and 
if  not  already  in  connection  with  the  urethra,  as  when  the  abscess 
forms  external  to  it,  it  may  break  into  that  canal. 

Urinary  fistiilse  are  generally  the  result  of  urinary  abscess  in 
connection  with  stricture  of  the  urethra.  They  may  also  be  due 
to  wounds  of  the  urethra,  made  accidentally,  or  by  surgical  opera- 
tion, or  to  ulceration  following  impaction  of  a  calculus.  They  are 
of  three  kinds  : — 1,  The  perineal  ;  2,  the  scrotal ;  and  3,  the  penile. 
The  perineal  may  be  single  or  multiple  ;  the  scrotal  are  nearly 
always  multiple ;  and  the  penile  single.  In  long-standing  cases 
the  fistula?  may  burrow  among  tlie  tissues  of  the  groin,  nates,  and 
thighs,  and  may  even  open  into  the  rectum. 

Treatment. — When  due  to  stricture,  the  fistulrc  will  generally 
readily  heal  when  the  stricture  is  cured  and  a  free  natural  passage 

is  established  for  the  escape  of  urine.    Should  they  not  do  so  

1.  k  perineal  fistula,  M'he»i  small,  may  be  induced  to  close  by  passing 


1046  DISEASES  OF  REGIONS. 

ca  soft  catheter  to  prevent  the  contact  of  urine  whenever  the  patient 
micturates,  or  by  inserting  into  the  fistula  a  hot  wire  or  a  probe 
coated  with  silver  nitrate.    If  these  means  fail,  the  edges  of  the 
fistula  may  be  pared  and  brought  together  by  sutures.    When  the 
parts  are  indirrated  and  the  stricture  is  of  the  cartilagnious  kmd, 
external  urethrotomy  and  laying  open  of  the  fistula  should  be 
practised.     2.  Scrotal  fistulce  nearly  always  require  freely  laymg 
open,  and  when  secondary  fistulaj  extend  to  the  groin  or  buttock, 
they'  should  also  be  treated  in  this  way ;  the  stricture  may  be 
treated  at  the  same  time  by  dividing  it  by  external  urethrotomy. 
3.  A  ^;em7e  fistula,  when  large,  and  especially  when  the  result  of 
slouc^hing  consequent  upon  the  impaction  of  a  calculus,  usually 
reqi^res  a  plastic  operation.     A  flap  of  skin  is  raised  on  one  side  of 
the  fistula;  the  margins  of  the  fistula  are  pared,  the  mucous 
membrane  is  invaginated  towards  the  urethra  and  sutured,  and 
finally  the  skin  flap  drawn  across  the  line  of  union  of  the  mucous 
membrane  and  fixed  to  the  skin  edge  on  the  opposite  side.  A 
catheter  is  then  tied  in  for  a  few  days. 

Extravasation  of  urine  following  disease  is  commonly  the 
result  of  stricture,  and  is  then  due  either  to  the  dilated  urethra 
behind  a  stricture  ulcerating  and  giving  way,  or  to  a  lacunar  abscess 
bursting  into  the  urethra.    In  either  case,  the  urine  is  forced  by  the 
contraction  of  the  bladder  into  the  siu-rounding  cellular  tissue.  Ihe 
urethra  may  give  way  (1)  in  front  of  the  anterior  layer,  (2)  between 
the  two  layers,  and  (3)  behind  the  posterior  layer  of  the  triangular 
ligament.    In  the  first,  and  by  far  the  most  common,  situation,  it  is 
the  bulbous  portion  of  the  urethra  that  gives  way.    Here  the  urme 
is  prevented  from  passing— 1,  backwards  into  the  pelvis  by  the 
anterior  layer  of  the  triangular  ligament  being  attached  to  the  rami 
of  the  pubes  and  ischium  and  sub-pubic  ligament;  2,  downwards 
into  the  ischio-rectal  fossa  by  the  anterior  layer  of  the  triangular 
ligament  being  continuous  around  the  transverse  perineal  muscle 
with  the  deep  layer  of  the  superficial  fascia  of  the  perineum; 
3,  laterally  on  to  the  thighs  by  the  deep  layer  of  the  superficial 
fascia  of  the  perineum  being  attached  to  the  rami  of  the  pubes 
and  ischium.    Hence  it  passes  in  the  middle  line  into  the  cellular 
tissue  of  the  scrotum  and  penis,  and  laterally  on  to  the  abdomen, 
where  it  is  prevented  from  passing  down  the  thigh  by  the  deep 
layer  of  the  superficial  fascia  of  the  groin  (which  is  continuous  ^^■lth 
the  deep  layer  of  the  superficial  fascia  of  the  penneum)  being 
attached  along  the  line  of  Poupart's  ligament.    When  the  mem- 
branous portion  of  the  urethra  is  ruptured,  the  urine  is  conhneri  at 
first  between  the  two  layers  of  the  triangular  ligament,  and  if  not, 
let  out  will  make  its  way  (1)  forwards,  through  the  anterior  layer, 
and  take  the  course  as  given  above,  or  rarely  (2)  backwaras, 
through  the  posterior  layer,  and  then,  as  when  the  Tircthra  gives 
way  behind  the  posterior  layer  will  mak(vits  way  around  the  neck 
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of  the  bladder,  and  will  almost  inevitably  cause  death.  Wherever 
stale  urine  spreads,  it  produces  inflammation  and  sloughing. 

Si/mptoms.— The  history  of  a  case  of  extravasation  is  not  un- 
commonly as  follows.    A  patient  with  a  tight  stricture  is  straining 
•   to  pass  water,  he  feels  something  give  way,  experiences  a  sensation 
of  relief,  and  perhaps  owing  to  the  tension  being  removed  by  some 
urine  being  forced  into  the  cellular  tissue,  the  superadded  spasm  for 
a  time  ceases,  and  a  few  ounces  of  urine  are  passed  through  the 
urethra.      In  half  an  hour  or  so  a  pricking  or  burning  sensation 
is  felt  in  the  perineum,  soon  followed  by  pain  and  by  rapidly 
increasing  swelling  of  the  perineum,  scrotum  and  penis.     If  the 
urine  is  not  let  out  by  timely  incisions  the  swelling  extends  to  the 
groin,  and  has  been  known  to  reach  as  high  as  the  axilla.    The  skin 
now  appears  dusky  or  purplish-red  and  oedematous,  and  sloughing 
of  the  infiltrated  tissues  rapidly  ensues.    The  absorption  of  the 
septic  products  gives  rise  to  constitutional  disturbance  and  fever  ; 
the  fever,  though  it  may  at  first  run  high,  soon  assumes  a  low 
typhoid  character,  and  the  patient,  especially  if  the  subject  of 
chronic  kidney  disease,  sinks  into  a  comatose  state  and  dies.  When 
the  extravasation  occurs  between  the  two  layers  of  the  triangular 
ligament,  it  may  remain  localised,  giving  rise  to  a  hard  circumscribed 
swelling  in  the  perineum,  which  may  slowly  make  its  way  towards 
the  scrotiim ;  and  lastly,  when  the  extravasation  occurs  behind  the 
posterior  layer  of  the  triangular  ligament  and  the  urine  is  extra va- 
sated  into  the  pelvic  cellular  tissue,  the  symptoms  resemble  those  of 
extra-peritoTieal  rupture  of  the  bladder. 

Treatment. — A  staff  should  be  passed  into  the  bladder  and  cut 
down  upon,  or  where  this  is  impossible,  Cock's  operation  is  done. 
It  is  absolutely  essential  that  the  finger  should  enter  the  bladder  so 
as  to  make  certain  that  there  is  a  free  outlet  for  the  urine,  or  the 
extravasation  will  continue.  Then  a  tube  is  passed  into  the  bladder. 
Free  incisions  through  the  skin  of  the  scrotum,  penis,  and  groins, 
in  fact,  wherever  the  lu-ine  has  penetrated,  should  likewise  be  made 
to  allow  of  its  draining  away,  and  the  woimds  rendered  as  far  as 
possible  aseptic  by  the  free  application  of  antiseptic  lotions.  The 
patient's  strength  at  the  same  time  must  be  supported  by  fluid 
nourishment  and  stimulants,  and  opium  given,  unless  contra-indicated 
on  account  of  kidney  disease.  If  the  patient  is  strong  enough  he 
may  sit  for  a  long  while  every  day  in  a  hip-bath  containing  per- 
manganate until  the  sloughs  have  separated. 

Retention  of  Urine  and  Cathetensation. 

Retention  of  nrine,  or  inability  to  pass  water,  must  be  distin- 
guished from  suppression  of  urine  in  whicli  none  is  secreted. 
Cause. — Retention  may  depend  upon  either  (a)  obstruction  to  the 
outflow  of  urine  from  the  bladder,  or  (I))  inability  of  the  bladder  to 
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expel  its  contents  consequent  upon  atony  of  its  muscular  coat  or 
paralysis.    Retention,  therefore,  is  a  symptom  of  several  diseases. 
1.  In  the  old,  it  is  commonly  due  to  enlarged  prostate  with  super- 
added congestion,  combined  with  atony  of  the  bladder  from  over- 
distension.    2.  In  adult  men  it  may  be.  due  to  organic  stricture  with 
temporary  spasm  of  the  unstriped  muscular  fibres  of  the  urethra, 
or  to  congestion  of  the  mucous  membrane  owing  to  gonorrhoea,  a 
drinking  bout,  or  cold  and  wet.    3.  In  ivomen  it  may  be  the  result 
of  hysteria,  or  the  pressure  of  an  enlarged  uterus  or  other  pelvic 
tumour  or  of  the  foetal  head  in  parturition.     4.  In  children  it  is 
commonly  caused  by  an  impacted  calculus  or  ligature  of  the  penis, 
and  more  rarely  by  phimosis.     5.  At  all  ages  and  in  both  sexes  it 
may  be  due  to  reflex  spasm  after  an  operation  on  the  rectum,  shock 
following  any  severe  injury  or  operation,  a  tumour  at  the  neck  of  the 
bladder  or  urethra,  and  an  abscess  involving  any  part  of  the  urethra. 
It  may  also  be  due  to  paralysis  consequent  upon  disease  or  injury  of 
the  brain  or  spinal  cord,  and  to  atony  of  the  muscular  coat  of  the 
bladder.    In  the  two  latter  conditions,  however,  after  the  bladder 
has  become  distended  and  will  hold  no  more,  the  excess  of  urine 
passively  overflows,  dribbling  constantly  away  ;  and  this  condition 
of  retention  with  incontinence  must  be  distinguished  from  simple 
incontinence,  in  which  the  urine  runs  away  from  the  bladder  as  fast 
as  it  is  secreted  by  the  kidneys. 

Symptoms  and  signs. — When  retention  has  come  on  slowly,  as 
from  the  gradual  contraction  of  an  organic  stricture,  there  may 
be  but  little  local  pain  and  no  constitutional  disturbance,  even 
although  the  bladder  may  be  distended  by  many  ounces  of  virme. 
Where,  however,  it  is  produced  suddenly,  there  is  usually  great 
pain  followed  by  severe  constitutional  symptoms — a  small  and 
frequent  pulse,  a  dry  and  brown  tongue,  and  perhaps  delirium, 
symptoms  probably  due  to  the  sudden  check  to  secretion  by  the 
kidneys,  and  to  the  stretching  of  the  bladder.    The  bladder  itself, 
unless  greatly  hypertrophied  and  contracted,  rises  o\it  of  the  pelvis, 
and  may  be  felt  as  a  distinct  tumour,  dull  to  percussion,  and  at 
times  extending  as  high  as  the  umbilicus,  or  in  extreme  cases  even 
to  the  ensiform  cartilage.    The  patient,  unless  drunk,  usually  com- 
plains of  inability  to  pass  water.    When,  however,  the  bladder  has 
become  gradually  distended  and  urine  is  passively  flowing  away,  he 
may  complain  of  inability  to  hold  his  water,  and  be  quite  unaware 
that  the  bladder  is  full,  and  may  object  to  have  a  catheter  passed 
till  the  condition  has  been  explained.    The  presence  of  a  swelling 
in  the  abdomen,  and  the  flowing  of  urine  through  the  catheter 
immediately  after  the  patient  has  passed  water  and  believes  that  lie 
has  emptied  his  bladder,   should  serve  for  the  diagnosis.  In 
suppression,  the  bladder  is  found  empty  on  passing  a  catheter. 
The  distended  bladder  may  be  mistaken  for  an  abdominal  tumour, 
'  in  a  woman  for  an  ovarian  cyst,  until  a  catheter  is  passed. 
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CATHETERISATION.  * 

Results  of  retention. — If  the  bladder  is  soon  relieved  no  apparent 
harm  may  ensue.  If  neglected,  however,  the  over-distension  may 
lead  to — 1,  atony  of  the  muscular  coat;  2,  cystitis;  3,  nephritis; 
4,  rupture  of  the  urethra  behind  the  obstruction;  5  (rarely), 
rupture  of  the  bladder  itself;  and,  6,  passive  overflow  of  urine, 
the  bladder  remaining  full. 

Treatment. — The  distended  bladder  must  be  relieved,  and  if  the 
distension  is  extreme  and  the  symptoms  urgent,  at  once.  The 
way  of  doing  this  will  vary  according  to  the  cause,  and  will  be 
considered  under  the  following  heads  : — 

Catheterisation. — Catheters  made  of  red  rubber  are  suitable  for 
every  male  case,  and  for  women.  For  the  latter  also  an  >S'-shaped  glass 
catheter  is  used.  Gum-elastic  catheters  are  made  of  various  degrees 
of  rigidity.  They  are  made  less  rigid  by  putting  in  warm  water  and 
more  rigid  by  a  stylet.  There  must  be  no  cul-de-sac  beyond  the  eye 
of  the  catheter  for  septic  material  to  collect  in.  Silver  catheters  have 
the  advantage  that  the  point  is  under  the  control  of  the  surgeon, 
but  they  require  more  skill  to  pass  pi-operly.  They  nnist  be  warmed 
to  prevent  discomfort  and  spasm. 

Catheters  must  be  aseptic  (see  p.  1 83)  to  avoid  septic  complications, 
the  so-called  catheter  fever.  Glycerine  is  the  best  lubricant,  because  it 
does  not  injure  rubber  like  oil,  washes  off  easily,  does  not  attack 
metal  like  mercury,  and  does  not  irritate  like  mercury  chloride.  To 
ensure  that  glycerine  is  sterile,  it  may  be  mixed  with  starch  and 
boric  acid  and  phenol  in  a  collapsible  tube — glycerine  35  ;  starch  4  ; 
boric  acid  2*5  ;  phenol  1  ;  water  8-5  (Martindale) . 

Carefully  examine  the  instrument  to  see  that  it  is  perfectly 
smooth,  not  defective  in  any  part,  and,  in  the  case  of  a  catheter, 
that  it  is  pervious,  in  order  to  avoid  respectively  the  dangers  of 
laceration  of  the  urethral  mucous  membrane,  the  breaking  off  of  the 
end  of  the  catheter  in  the  stricture,  and  the  annoyance  of  finding 
that  when  the  catheter  has  been  passed  it  is  choked  and  urine  will 
not  flow  through  it.  Place  the  patient  in  the  recumbent  position, 
lest  faintness  be  produced.  In  old-standing  cases,  where  the 
urethra  is  callous,  the  patient  may  not  be  disturbed.  Pass  the  instru- 
ment with  the  greatest  gentleness — use  no  force,  and  keep  the  beak 
of  a  silver  catheter  along  the  floor  of  the  penile  urethra  and  along 
the  roof  beyond. 

The  difficulties  that  may  he  met  tvith  in  passing  an  instrument, 
especially  a  silver  catheter,  are :  1 .  The  point  may  catch  in  a  lacinia  or 
fold  of  mucous  membrane.  This  is  best  avoided  by  keeping  the  point 
at  first  on  the  floor  of  the  urethra.  2.  It  may  hitch  where  the  urethra 
passes  through  the  triangular  ligament.  Should  it  do  so,  withdraw  it 
a  little,  and  direct  the  beak  along  the  roof  of  the  urethra.  Then 
depress  the  handle,  keeping  exactly  in  the  middle  line.  At  the 
same  time  pressure  may  be  applied  from  below  by  a  finger  upon 
the  perineum  or  just  within  the  anus.    3.  It  may  enter  a  false 
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passage.  This  may  be  known  to  have  occurred  (a)  by  the 
handle  being  deflected  from  the  middle  line,  (b)  by  the  catheter 
being  felt  to  be  out  of  the  right  passage  by  the  finger  in  the 
rectum,  (c)  by  free  bleeding  if  the  false  passage  is  recent,  (cZ)  by 
no  urine  escaping,  (e)  by  the  point  not  moving  freely  as  it  does  when 
in  the  bladder.  The  formation  of  a  false  passage  may  be  prevented 
by  using  no  force  ;  and  entering  an  old  one  may  be  avoided  by 
using  a  silver  catheter  and  directing  its  point  along  the  wall  of  the 
urethra  opposite  to  that  in  which  the  opening  into  the  false  passage 
is  situated.  This  means  practically  keeping  the  beak  of  the  catheter 
against  the  roof. 

The  local  and  general  effects  that  occasionally/  follow  the 
introduction  of  instruments. — Among  the  local  effects  may  be 
mentioned — 1,  hfemorrhage  ;  2,  false  passage ;  3,  abscess  ;  4,  ex- 
travasation of  urine,  and  5,  inflammation  of  the  prostate,  epididymis, 
or  bladder.  Among  the  general  effects — 1,  syncope  ;  2,  rigors  ; 
3,  urethral  fever  ;  4,  suppression  of  urine ;  and  5,  pyajmia.  Local 
effects. — 1.  HEemorrhage  may  be  due  to  laceration  of  the  mucous 


Fio.  497.— Metal  bougie  (Lister's).  It  is  highly  polished  and  without  chinks  to 
collect  septic  material,  has  aa  oli^e  head  to  avoid  perforating  the  urethra,  a  stem 
gradually  increasing  through  three  sizes,  and  shaped  to  correspoud  with  the  curve 
of  the  urethra  as  shown  in  frozen  sections. 

membrane  of  the  urethra  by  the  careless  passage  of  the  instrument, 
or  to   congestion   of   the   urethra  in  the  neighbourhood   of  the 
stricture  ;    in  either  of  these  cases  the  blood  may  flow  on  the 
removal  of   the  catheter,  the  point  of  which,  moreover,  will  be 
blood-stained.    Haemorrhage,  however,  may  come  from  the  kidney, 
consequent  upon  reflex  congestion  due  to  the  irritation  of  the  neck 
of  the  bladder  by  the  catheter.    The  blood  will  then  only  appear 
in  the  urine  after  some  time  has  elapsed  (see  Jlcematicria,  p.  1054). 
2.  A  false  passage  may  be  produced  by  using  too  much  force, 
or  by  applying  force  in  the  wrong  direction.    It  is  known  to  have 
been  made,  by  the  catheter  being  felt  to  slip  suddenly  onwai-ds, 
by  the  handle  deviating  from  the  middle  line,  by  the  point  being 
felt  out  of  the  urethra  by  the  finger  in  the  rectum,  and  by  the 
patient  complaining  of  severe  pain.    The  catheter  should  be  at  once 
withdrawn  and  not  passed  again  for  a  week  or  longer,  to  allow 
the  wound  to  heal.    3.  Abscess;  4,  extravasation  of  urine;  and 
5,  inflammation  of  the  prostate,  epididymis,  and  bladder  require  no 
comment  here.     General   effects. — 1.  Syncope    occasionally  occui-s 
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on  the  first  passage  of  a  catheter.  It  is  avoided  by  passing 
the  instrument  with  the  patient  lying  down.  2.  The  rigors  which 
sometimes  follow  the  first  introduction  of  an  instrument  appear  to 
depend  upon  some  nervous  shook,  and  may  occur  where  all  gentleness 
has  been  employed  and  no  local  injury  whatever  has  been  inflicted. 
It  is  therefore  wise  in  all  cases,  when  a  catheter  is  passed  for  the 
first  time,  to  put  the  patient  to  bed,  cover  him  up  well,  and  give  him 
a  hot  drink  to  make  him  sweat.  3.  Urethral  fever  is  most  frequent 
in  old  people,  and  may  supervene  within  a  day  or  two  of  the 
catheterisation.  It  begins  with  rigors  followed  by  high  fever,  and 
usually  terminates  in  a  few  days  with  profuse  sweating.  Occasionally, 
however,  it  may  end  fatally  by  suppression  or  by  pyeemia,  in  which 
case  there  is  nearly  always  some  chronic  kidney  disease  discovered 
at  the  autopsy.  Death  has  occurred  after  the  passage  of  an 
instrument  in  old  men  without  any  kidney  or  bladder  trouble  to 
account  for  it,  probably  from  septic  infection. 

Retention  from  spasm  of  the  unstriped  fibres  swrroi.inding  the 
urethra,  sometimes  called  spasmodic  stricture.  Spasm  is  rarely,  if 
ever,  sufficient,  alone,  to  cause  retention,  some  organic  narrowing  of 
the  urethra  being  nearly  always  present.  The  usual  history  of  , 
retention  from  spasm  is  a  drinking  bout,  or  exposure  to  cold  or  wet 
in  a  gouty  or  rheumatic  subject ;  while,  on  careful  questioning,  the 
patient  admits  that  the  stream  has  been  noticed  to  be  small  or 
forked,  or  that  a  similar  attack  of  retention  has  previously  occurred. 
If  the  retention  has  existed  for  some  time,  and  there  is  much  pain 
and  considerable  distension  of  the  bladder,  a  flexible  catheter  (No.  8 
or  9)  should  be  passed,  if  necessary  under  ana;sthesia.  When, 
however,  the  symptoms  are  not  urgent,  and  an  instrument  has  never 
been  passed,  a  hot  bath  and  a  full  dose  of  tincture  of  opium  will 
generally  suffice.  In  retention  due  to  spasm  following  operations,  a 
well-lubricated  soft-rubber  catheter  should  be  passed. 

Retention  from  congestion  of  the  mucous  membrane  of  the 
urethra,  sometimes  known  as  congestive  stricture.  Congestion,  like 
spasm,  is  seldom  sufficient  of  itself  to  produce  retention ;  and  is 
often  associated  with  at  least  a  slight  organic  stricture  or 
with  some  enlargement  of  the  prostate.  It  is  usually  the  result  of 
gonorrhoDa,  acute  inflammation  of  the  urethra,  especially  if  this  is 
becoming  complicated  by  a  prostatic  abscess,  or  by  alcoholism.  The 
treatment  is  that  of  retention  from  spasm. 

Retention  from  hypertroiihy  of  the  prostate.  It  is  generally  due  to 
congestion  induced  by  cold,  the  abuse  of  alcohol,  etc.,  causing  the 
already  existing  obstruction  to  become  complete.  First,  try  to  pass 
a  No.  9  silk  coude  catheter  (Fig.  488),  then  a  gum-elastic  catheter 
with  the  stylet  bent  to  a  large  curve.  Should  the  point  hitch  at 
the  middle  lobe  of  the  prostate,  withdrawing  the  stylet  for  half  an 
inch  will  cause  the  end  to  slightly  tilt  up,  and  it  will  tlien  often 
readily  glide  into  the  bladder.     If  not  successful  in  thi.s  way,  the 
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silver  prostatic  catheter  with  a  largo  curve  or  the  beaked  catheter 
shaped  like  a  sound  (Fig.  479)  must  next  be  tried,  but  serious 
mischief  may  be  done  by  these  instruments  unless  tlic  greatest 
gentleness  is  used.  They  should  never  be  emi^loyed  until  other 
forms  have  failed.  If  a  catheter  passes  easily  it  may  be  Avithdrawn 
after  the  bladder  is  relieved  ;  but  if  passed  with  difficulty  it  had 
better  be  left  in,  as  more  liarm  may  be  done  by  having  to  pass  it 
again  than  by  leaving  it  in  situ.  When  the  bladder  is  greatly  dis- 
tended the  urine  should  be  drawn  off  slowly  lest  syncope  be  induced, 
owing  to  diminished  pressure  on  the  abdominal  veins.  A  catheter 
failing,  the  retention  may  be  relieved  by  puncture  above  the  pubes. 
Puncture  through  the  rectum,  Harrison's  method  of  puncture  through 
the  perineum,  and  forced  catheterism  by  driving  a  silver  catheter 
through  an  enlarged  prostate,  "tunnelling"  the  prostate  are  no 
longer  used. 

detention  from  organic  stricture. — The  symptoms  and  diagnosis 
of  stricture  have  already  been  described.  Here  only  need 
be  mentioned  the  treatment  to  be  adopted  in  cases  of  reten- 
tion from  this  cause.  An  endeavour  should  first  be  made  to  pass 
a  catheter,  if  necessary  under  an  anesthetic.  If  this  fails,  and 
the  symptoms  are  not  urgent,  a  hot  bath  and  a  full  ^  dose  of 
tincture  of  opium  may  be  given,  and  another  trial  made  in  a  few 
hours.  Where,  however,  there  are  signs  of  grave  kidney  disease, 
opium  must  be  withheld  or  given  with  great  caution.  Should 
these  means  not  succeed,  or  if  from  the  first  the  symptoms  are 
urgent,  one  of  the  following  methods  may  be  resorted  to,  viz.  : 

1.  Aspiration,  or  puncture   of    the  bladder  above  the  pubes; 

2.  Wheelhouse's  operation;  3.  Cock's  operation  of  opening  the 
urethra  behind  the  stricture  through  an  incision  in  the  perineum. 

Retention  from  hysteria.— k  catheter  should  not  be  passed  if 
it  can  be  possibly  avoided.  A  hot  sponge  is  applied  above  the  pubes 
or  the  patient  is  set  in  a  hot  bath  and  a  smart  purge  given. 

If  the  retention  is  caused  hy  a  retroverted  gravid  uterus  or 
fibroid,  a  stiffish  gum-elastic  catheter  is  passed  through  the  urethra 
and  onwards  until  the  urine  is  drawn  off.  Then  the  patient  is 
placed  in  the  genupectoral  position  and  the  swelling  pushed  upwards 
from  the  rectum.  .  .  . 

Retention  frovi  paralysis  or  atony  of  the  bladder.— Aher  injuries 
of  the  spine  cystitis  is  very  liable  to  occur  even  where  aseptic 
catheters  are  employed.  In  such  cases  it  is  probable  that  the 
septic  organisms  make  their  way  along  stringy  mucus  adhering 
to  the  walls  of  tlic  urethra,  or  that  aseptic  catheters  are  fouled  by 
organisms  about  the  prepuce  and  meatus.  In  every  case,  therefore, 
before  an  instrument  is  passed  into  the  bladder,  the  glans,  meatus, 
and  prepuce  should  be  carefully  cleaned  by  antiseptic  lotions, 
and  in  fracture  of  the  spine  tlie  penis  sliould  be  kept  ui  an 
antiseptic  dressing. 
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Retention  from  stone  in  the  urethra. — A  small  calculus  or  fragment  of 
one  may  become  impacted  in  any  part  of  the  urethra,  but  most  fre- 
quently in  the  membranous  portion  (Fig.  498),  or  just  within  the 
meatus.  When  sharp  and  angular  it  causes  much  pain,  and  when 
large  enough  to  obstruct  the  urethra  gives  rise  to  retention,  and,  if 
not  soon  removed,  to  ulceration  followed  by  extravasation  of  urine. 
Treatment. — If  far  forward,  it  may  often  be  expelled,  whilst  the 
patient  is  straining  to  pass  water,  by  holding  the  meatus  and 
suddenly  letting  go  ;  or  gentle  manipu- 
lation, aided,  if  necessary,  by  a  down- 
ward incision  of  the  meatus,  may 
suffice.  Extraction  by  urethral  for- 
ceps should  next  be  tried,  but  with 
the  greatest  gentleness  for  fear  of 
lacerating  the  urethra ;  it  is  much 
better  to  cut  into  the  urethra  than  to 
lacerate  it  with  forceps.  The  forceps 
failing,  a  free  incision  over  the  stone 
must  be  made.  Thus,  if  impacted  in 
the  membranous  portion,  it  should 
be  removed  through  an  incision  in  the 
middle  line  of  the  perineum ;  if  in  the   Fig.  498.— Calculus  impacted  in 

penile  portion  just  in  front  of  the      T^^-?',  m^^'' 
^  ^ .      ,111  1    1  1     1    -ff      Hospital  Museum.) 

scrotum,  it  should  be  pushed  back  ii 

possible  into  the  membranous  portion  and  removed  through  the 
perineum,  as  an  incision  in  the  penile  portion  of  the  urethra  is  apt 
to  be  followed  by  a  fistula,  and  should  therefore  be  avoided.  If 
compelled  to  incise  the  penile  urethra  the  incision  should  be  free  so 
as  to  prevent  laceration  of  the  tissues  in  extracting  the  stone. 
The  edges  of  the  wound  should  then  be  united  by  suture,  and  a 
soft  catheter  tied  in  the  ui'ethra  for  a  few  days  till  the  incision 
has  hea.led. 

Urinary  Symptoms. 

Incontinence  of  urine  or  enairesis. — Involuntary  escajie  of 
urine  from  the  bladder  may  occur  under  several  conditions.  Thus 
— 1.  The  urine  may  dribble  away  as  fast  as  it  enters  the  bladder, 
in  consequence  of  paralysis  of  the  sphincter  vesicas  and  inability  to 
close  the  urinary  outlet  (simple  or  true  incontinence).  2.  The  urine 
may  be  passed  involuntarily  during  sleep  without  any  organic  change 
in  the  urinary  apparatus  being  discoverable  {nocturnal  reflex  or  active 
incontinence).  .3.  The  urine  may  constantly  How  away,  in  consequence 
of  the  bladder  being  over-distended  and  capaljlc  of  holding  no  more 
{retention  with  incontinence,  or  false  incontinence).  This  last  con- 
dition, which  usually  depends  on  obstruction  to  the  outflow,  is 
described  under  Retention  of  Urine.  The  importance  of  recog- 
nising   that   it  is  of    the  nature  of   retention   rather  than  of 
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iucontinence  cannot  be  too  strongly  insisted  upon.  Whenever, 
therefore,  an  adult  patient  complains  that  he  is  unable  to  hold 
his  water,  or  that  it  is  continually  dribbling  away,  an  over-dis- 
tended bladder  should  be  suspected,  the  abdomen  examined  for 
such,  and  a  catheter  passed. 

1.  Simple  or  true  incontinence  of  urine. — In  males,  it  may  be 
due— (a)  to  a  peculiar  form  of  enlargement  of  the  middle  lobe  of 
the  prostate,  whereby  the  urethra  is  rendered  patent  instead  of 
being  obstructed  as  is  more  commonly  the  case  in  enlarged  pros- 
tate'- {b)  to  a  like  patency  of  the  urethra  from  the  impaction  of  a 
calculus  at  the  neck  of  the  bladder  or  from' a 'prostatic  calculus; 
(c)  to  malformation  (as  a  spina  bifida),  disease  or  injury  of  the 
spinal  cord,  implicating  the  lumbar  enlargement,  and  inducing  the 
bladder  to  become  so  contracted  and  thickened  that  it  cannot  hold 
any  urine.  In  females  it  may  be  due— (a)  to  congenital  patency  or 
over-dilatation  of  the  urethra,  as  in  extracting  a  calculus  from  the 
bladder;  (&)  to  prolapse  of  the  mucous  membrane  through  the 
urethra ;  or  (c)  to  injury  of  the  parts  during  parturition,  causing  a 
vesico-vaginal  fistula.  The  treatment  consists  in  removing  the 
cause,  or  if  this  is  impracticable,  in  rendering  the  patient's  con- 
dition as  comfortable  as  possible  under  the  circumstances  by  a 
lu-inary  convenience. 

2.  Nocturnal  reflex  or  active  incontinence  generally  occurs  in 
children,  especially  boys,  and  one  must  distinguish  the  involuntary 
passa<^e  of  urine  which  is  an  occasional  symptom  of  thread-worms, 
calcafus,  long  prepuce,  or  growth  in  the  bladder.  In  noctiurnal 
incontinence  the  child  wets  his  bed,  yet  no  sign  of  disease  of  any 
kind  may  be  discoverable.  ^Trea^mmi.— Presupposing  the  removal 
of  thread-worms,  calculus,  long  prepuce,  and  growth  in  the  bladder 
the  treatment  should  consist  in  tonics,  cold  baths,  and  the  administration 
of  belladonna  in  increasing  doses  till  symptoms  of  belladonna-poisomng 
appear.  The  child  should  be  made  to  lie  on  his  side,  not  on  his  back, 
by  fixing  a  block  of  wood,  for  example,  over  the  lumbar  spine  at  night, 
and  he  should  be  awakened  at  regular  intervals  to  pass  water.  W  e 
have  found  the  continuous  galvanic  current  of  service,  one  pole 
applied  over  the  urinary  centre  in  the  lumbar  region,  the  otlier 
to  the  perineum.  In  obstinate  cases,  Sir  Henry  Thompson  advised 
the  application  of  a  solution  of  silver  nitrate  (gr.  x.  to  5J.)  to  the 
neck  of  the  bladder. 

Hsematuria,  or  bloody  urine,  is  generally  a  symptom  of  disease 
or  injury  of  the  urinary  organs,  but  may  also  occur  in  certain  con- 
stitutional conditions,  as  scurvy,  acute  rickets,  purpura,  mahma, 
the  lucmorrhagic  diathesis,  and  in  some  fevers,  ^^  hen  blood  is 
present  in  large  (luantitics,  the  urine  is  bright  red  or  coffee-  or 
porter-coloured;  when  in  smaller  quantities,  of  various  shades  ot 
brown  to  which  the  term  "smoky"  is  applied.  Blood  may  be 
simulated  by  urates,  indican,  bile,  or  rhubarb  or  other  colouring 


HyEMATUKIA. 


1055 


matter  wliicli  may  have  been  introduced  by  iinjjostors.  Tlie  dark 
greenish  colour  of  the  urine  which  is  produced  by  the  absorption 
of  carbolic  acid  from  a  wound  must  not  be  mistaken  for  blood. 
Blood  may  be  distinguished  by  blood-globules  being  seen  under 
the  microscope,  by  the  spectroscope,  or  by  the  ozonic  ether  test 
The  last  reaction  occurs  if  the  patieut  is  taking  potassium  iodide. 
Albumin  will  be  detected  in  the  urine  if  blood  is  present  in 
quantity.    For  Hcematinuria,  see  a  work  on  Medicine. 

Source  of  the  blood. — The  blood  may  come  from — 1,  the  kidney 
or  ureter ;  2,  the  bladder  or  prostate  ;  or,  3,  the  urethra.  When 
from  the  kidney  or  ureter  it  may  be  diie  to  (a)  injury,  {b)  congestion 
or  inflammation,  (c)  Bright's  disease,,  {d)  the  administration  of  turpen- 
tine or  the  application  of  a  cantharides  blister,  (e)  the  presence  of  a 
parasite,  the  Bilharzia  hcBmatobia  (p.  1 1 5),  in  the  pelvis  of  the  kidney 
in  persons  who  have  been  in  Africa,  (/)  the  impaction  or  passage  of 
a  calculus,  {g)  tubercle,  {h)  the  passing  of  a  catheter  up  the  ureter, 
or  (^)  malignant  disease.  When  from  the  bladder  or  prostate  it 
may  be  due  to  {a)  injury,  including  catheterism,  (6)  calculus, 
(c)  cystitis  or  prostatitis,  {d)  tubercle,  (e)  prostatic  enlargement, 
or  (/)  villous  or  malignant  growths.  When  from  the  urethra  it 
may  be  due  to  {a)  injury,  {b)  gonorrhoea  or  chancre,  (c)  erectile 
growths,  {d)  calculus,  (e)  rupture  of  corpus  spongiosum  in  chordee 
or  sexual  intercourse. 

Diagnosis. — Blood  from  the  urethra  comes  before  the  urine,  is 
frequently  pure,  and  may  continue  flowing  between  the  acts  of 
micturition.  From  the  bladder  or  prostate,  it  generally  comes 
after  the  urine,  or  the  urine  contains  more  blood  at  the  end  than 
at  the  beginning  of  micturition ;  it  is  often  clotted  from  remaining 
some  time  in  the  bladder,  and  the  urine  then  is  of  a  porter-like 
colour.  From  the  kidney  it  comes  with  the  urine,  with  which  it  is 
intimately  mixed  {sinoky  urine).  The  urine  may  then  contain  blood- 
casts  of  the  renal  tubes,  or  when  it  comes  from  the  ureter,  fibrinous 
casts  of  the  ureter. 

The  treatment  resolves  itself  into  remedying  where  possible  the 
cause  (see  Diseases  of  Kidney,  Bladder,  etc.).  When  clots  have 
collected  m  the  bladder,  they  may  be  allowed  to  dissolve  spon- 
taneously or  be  washed  out  with  an  evacuator  and  a  stream  of 
warm  water ;  but  when  they  are  decomposing,  it  may  be  necessary 
to  open  the  bladder  through  the  perineum  or  above  tlie  pubes  and 
remove  them. 

Chyluria  is  usually  endemic  in  origin  (see  Filariasis,  p.  113) 
but  occasionally  occurs  after  a  strain,  or  in  women  during  piLnancy 
fi-om  unexplamed  causes.  It  may  come  on  suddenly ;  it  \nay  pas^ 
off  or  persist  or  recur  when  a  fulness  or  dragging  in  the  pelvic 
organs  may  be  noted  beforehaiul.  Tiie  urine  whet  passed  h!as  a 
milky  appearance  with  a  pinkish  tinge.  On  standing  it  generally 
undergoes  rapid  spontaneous  coagulation,  separating  into  three 
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layers,  the  uppermost  whitish  and  fatty,  the  lowest  reddish  formed 
by  blood  debris,  and  the  middle  layer  consisting  of  pmkish-red  fibrm. 
Filarial  embryos  are  mainly  found  in  the  sediment,  derived  from 
parent  worms  in  the  thoracic  duct  and  tributaries.  The  urine 
contains  a  large  amount  of  albumin.  The  chylnria  may  spontane- 
ously cease  ;  if  not  the  patient  may  gradually  become  exhausted  and 
develop  amyloid  disease.  Chylous  hydrocele,  peritoneal  or  pleural 
exudation  of  chyle,  or  elephantiasis  may  accompany  the  chyluria. 


Diseases  of  the  Male  Genital  Organs. 

diseases  of  the  fenis. 

Paraphimosis  is  the  strangulation  of  the  glans  penis  by  a 
tight  prepuce  which  has  been  drawn  back  over  it,  and  cannot  be 


Fig.  499.-Director  inserted  when  dividing  tlie  coustriction  in  paraphimosis. 


replaced.    Thus,  it  is  not  infrequently  met  with  in  boys  from  the 
accidental  unco^4ring  of  the  glans  and  neglect  to  di;aw  the  prepuce 
forward  again.    In  adults  it  is  generally  due  to  swe  ling,  caused  by 
™rhcea  or  venereal  sores,  but  it  may  simply  follow  coitus  apart 
from  a  y  infection.    It  is  attended  with  great  CBdema  of  the  glans  and 
pZuc    and  if  not  soon  reduced  may  lead  to  ulceration  at  the  Ime  of 
SnEtion,  or  even  to  sloughing  of  the  penis. 
the  penis  between  the  first  and  second  fingers  of  each  l^and  press 
he  blood  and  c^dema  out  of  the  glans  with  the  thumbs  ai^  at  the 
same   time    push    the  glans   backwards  =-cl    t,y    o   dia.  the 
prepuce  forward  over  it.     If  this  fails,  divide  (Fig    -1:99)  the 
cons  ricting  band,  which  is  f.n-med  by  the  orifice  of  the  prepuce, 
anf  h  r  lies    ust  behind  the  fold  of  the  CBdematous  mucous 
lining  of  the  prepuce  at  the  bottom  of  the  furrow  on  the  dorsum 
0  "be  penis,  taking  care  to  avoid  the  subcut.ieous  veins,  le  t 
extensive  subcutaneous  extravasation  of  blood  folio.,    lo  avoid 
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wounding  the  penis  pass  a  fine  director  under  the  band  and  cut 
down  upon  it.  This  is  better  than  passing  under  the  band  a  curved 
pointed  bistoury. 

Phimosis  is  a  condition  in  which  the  prepuce  is  elongated,  and 
its  orifice  contracted,  so  that  it  cannot  be  drawn  back  over  the  glans. 
It  may  occur  as  a  congenital  affection ;  or  it  may  be  acquired, 
and  is  then  usually  due  to  the  cicatricial  contraction  of  the  orifice 
following  syphilitic  ulceration  or  repeated  attacks  of  gonorrhoea. 
The  orifice  when  very  small  may  cause  difficulty  of  micturition  or 
even  retention  of  urine ;  whilst  the  straining  to  pass  water  may 
induce  prolapse  of  the  rectum,  hernia,  irritation  of  the  bladder  and 
symptoms  of  stone,  nocturnal  incontinence,  and  sometimes  even 
hsematuria  or  symptoms  of  hip  disease  or  spastic  contraction  of  the 
lower  limbs,  and  if  not  relieved  may  produce  the  harmful  effects  on 


Fig.  500. — Davies-Colley's  incision  in  perfoiming  circumcision.  a  b.  Line  of 
incision  for  removing  prepuce,  c.  Point  of  constriction  of  tbe  mucous  membrane 
wbicii  causes  phimosis.  The  fine  dotted  line  indicates  position  of  the  mucous 
membrane  lining  the  prepuce  and  reflected  over  the  glans.  (Guy's  Hospital 
Reports. ) 

the  urinary  organs  described  under  Stricture  of  the  Urethra  ;  or  the 
deposit  of  the  urinary  salts  beneath  the  prepuce  may  lead  to  the  forma- 
tion of  preputial  calculi.  The  inability  to  uncover  the  glans  may  cause 
pain  and  difficulty  in  coitus,  impotence  or  sterility,  and,  by  favouring 
eczema  and  small  sores  predispose  to  venereal  infection  ;  whilst  the 
secretion  which  collects  beneath  the  prepuce  may,  in  consequence  of 
the  irritation  it  is  apt  to  set  up,  induce  priapism,  habits  of  masturba- 
tion, inflammation  somewhat  simulating  gonorrhoea,  adhesion  of  tlic 
glans  to  the  prepuce,  retention  of  urine  and  pressure  backwards  on 
the  bladder  and  kidney,  or  even,  as  age  advances  lead  to  elephantiasis 
or  the  formation  of  an  epithelioma.  The  treatment  may  be  considered 
under  the  heads  of — 1,  circumcision;  2,  slitting  the  prepuce;  aiid 
3,  dilatation  of  the  preputial  orifice. 

1. — Circumcision. — Circumcision  should  be  performed — 1.  If  the 
preputial  orifice  is  greatly  contracted  ;  2.  If  the  prepuce  is  very  long  ; 
3.  If  inflammatory  changes  are  occurring  beneath  it;  4.  If  it  is 
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adherent  to  the  glans  so  that  it  cannot  be  retracted,  especially  when  any 
of  the  usual  sequelae,  as  hernia,  or  prolapse  of  the  rectum,  are  present. 
Having  separated  the  prepuce  from  the  glans  as  much  as  possible, 
with  the  fingers  or  a  probe,  lay  hold  of  it  with  thumb  and  finger  or 
between  the  blades  of  forceps,  on  a  level  shown  by  the  Ime  a  b  m 
Fic.  500     Let  the  glans  slip  back  behind  the  fingers  or  forceps, 
and  shave  off  the  prepuce  in  front  of  them  with  a  clean  sweep 
of  the  knife.    The  advantage  of  this  incision  is  that  a  pointed  flap 
of  skin  is  left  on  the  under  surface  of  the  penis  and  fills  up  the 
triangular  interval  that  results  when  the  mucous^membrane  forming 
the  frenum  is  subsequently  removed  (Fig.  501)    Remove  the  forceps 
slit  up  the  mucous  lining  of  the  prepuce  in  the  middle  hue  qmte  to 
but  not  beyond  the  corona,  separate  any  adhesions  between  the 

prepuce  and  glans,  wash  away  the  secre- 
tion, remove  the  mucous  membrane  to 
within  an  eighth  of  an  inch  of  the  corona, 
twist  or  tie  any  spurting  vessels,  and  stitch 
the  remaining  frill  of  mucous  membrane 
to  the  skin  with  interrupted  or  continu- 
ous sutures  (Fig.  502).    In  infants  no 
dressings  are  needed,  simply  a  pad  of 
wool  to  cover  the  genitals  within  the 
napkin.    For  this  is  readily  changed,  and 
so  much  trouble  arises  from  the  sticking 
of  collodion  or  strapping,  which  has  to 
be  soaked  off  in  a  bath.    Dress  adults  by 
winding  a  strip  of  gauze  round  the  corona, 
and  redress  with  boric  acid  ointment  on 
the  gauze.    If  the  meatus  is  found  small 
at  the  time  of  the  operation  or  subse- 
quently, it  should  be  enlarged  by  an 
incision  in  a  downward  direction. 

2.  Slitting  the  prepuce  may  be  done  with  scissors,  or  with  a  curved 
bistoury  guided  by  a  director,  introduced  between  the  glans  and 
prepuce.  The  wound  is  held  apart  and  the  mucous  membrane 
united  to  the  skin-flaps  by  fine  sutures  so  that  the  line  of  union  is 
transverse.  Care  should  be  taken  not  to  pass  the  director  into  the 
meatus,  and  to  ensure  that  the  mucous  membrane  is  sht  quite  bacK 
to  the  corona.     This  operation  is  inferior  to  circumcision,  but  none 

of  the  prepuce  is  removed.  ,   ^  .     v  ^o=« 

3.  Dilatation  of  the  prepuce  may  be  accomplished  m  slight  cases 
by  a  daily  endeavour  to  draw  back  the  contracted  prepuce  over  the 
glans.  It  may  also  be  done  by  the  preputial  dilator,  or  by  forcible 
separation  of  the  blades  of  the  dressing  forceps,  though  such  means 
are  not  often  successful.  Circumcision,  or  slitting  and  suturing, 
much  better,  for  there  is  always  a  danger  of  relapse.  •  .  ■  „p 

Primary  venereal  sores  or  clianore8.^Two  chief  Vc^rieties  ox 


Fig.  501.  —  Davies  -  Colley's 
method  of  circumcision. 
b.  Pointed  flap  of  skin  fill- 
ing up  triangular  interval  b 
d  e  which  is  left  on  removing 
the  mucous  membrane  of  the 
frenum.  This  interval,  if 
not  thus  closed,  heals  slowly 
by  granulation. 
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venereal  sore  or  chancre  occur,  the  syphilitic  or  infecting,  and  the 
local  contagious  or  non-infecting.  Either  of  these  may  be  accom- 
panied by  sloughing  or  pliagedsena,  and  is  then  spoken  of  as  a 
sloughing  or  phagedsenic  sore  or  chancre. 

1.  The  primary  syphilitic  chancre  has  already  been  described  in 
the  section  on  Syphilis  (p.  77). 

2.  The  local  contagious  or  non-infecting  sore,  the  soft  chancre  or 
chancroid,  as  it- is  sometimes  called  to  distinguish  it  from  the  hard 
or  syphilitic  chancre,  is  described  at  p.  73. 

Diagnosis. — The  main  differences  between  a  non-infecting  or  soft 
sore,  and  an  infecting  or  hard,  are  the  following  :  The  soft  sore 
is  generally  unattended  with  induration  ;  in  the  hard  the  induration 
is  generally  well  marked.  The  soft  occurs  within  a  few  days  of 
inoculation ;  the  hard  not  till  after  three  to  five  weeks.  In  the  soft 
the  secretion  is  abundant  and  purulent;  in  the  hard  scanty,  and 
often  consists  of  little  more 
than  epithelial  debris.  The  soft 
can  be  re-inoculated  on  the 
same  patient,  and  hence  is  fre- 
quently multiple  ;  the  hard  can- 
not be  re-inoculated  on  the  same 
patient,  and  hence  is  single 
unless,  as  very  rarely  happens, 
the  patient  is  inoculated  in  two 
or  more  places  at  the  same  time. 
The  bubo  following  the  soft  sore 
is  often  single,  at  first  brawny, 
then  soft,  and  very  liable  to 
suppurate.  That  following  the 
hard  sore  is  multiple,  hard,  and 

the  glands  almond-shaped ;  it  very  rarely  suppurates.  A  patient, 
however,  may  be  inoculated  with  syphilis  at  the  same  time  that  he 
receives  a  soft  sore.  Hence,  when  the  incubative  period  of  syphilis 
has  passed,  the  soft  sore  may  take  on  the  characters  of  the  hard  sore. 
Till  this  period  is  over,  therefore,  a  cautious  prognosis  as  to  the 
probable  occurrence  of  secondary  symptoms  should  be  given.  It  is 
consequently  not  uncommon  to  find  a  patient  with  a  chancre  which 
,  presents  ciiaracters  both  of  the  hard  and  soft  sore.  A  soft  sore 
must  also  be  distinguished  from  a  crop  of  hepetic  vesicles.  The 
latter  are  small,  numerous,  and  grouped  close  together,  there  is 
usually  a  history  of  repeated  attacks,  and  but  very  slight  or  no 
enlargement  of  the  inguinal  glands. 

Treatment. — Local  treatment  consists  in  .scrupulous  cleanliness, 
protection  of  the  sore  from  irritation,  and  the  application  of  black- 
wash,  zinc  lotion,  or  iodoform.  Should  the  glands  become  inflamed, 
rest  in  the  recumbent  posture  is  essential.  If  suppuration  threatens, 
boric  acid  fomentations  must  be  applied,  and  a  free  incision  made. 

67—2 


Fio.  502.  — Davies-Colley's  method  of 
circumcision,  a  h.  Line  of  union  when 
the  skin  edge  is  stitched  to  the  frill  of 
mucous  membrane. 
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If  not  intractable  .sinuses,  as  frequently  happens,  may  be  left  after 
the  bubo  has  suppurated,  they  should  be  laid  freely  open,  and 
allowed  to  granulate  from  the  bottom. 

3.  The  sloughing  sore  is  due  to  want  of  cleanliness  or  the  reten- 
tion' of  irritating  discharges  by  a  long  foreskin,  and  generally 
occurs  in  weakly  or  debilitated  subjects.  The  sore,  which  is  covered 
with  a  yellow  slough,  and  is  surrounded  by  an  angry  areola  of 
inflammation,  spreads  rapidly,  and  is  attended  with  considerable 
swelling  and  oedema  of  the  penis.  The  general  appearances  of  the 
ulcer  and  its  appropriate  treatment  have  already  been  given  in  the 
section  on  Ulcers  (p.  34). 

4.  The  phagedainic  sore.— Phagedfena  may  attack  both  the  hard 
and  soft  sore,  but  is  said  by  Mr.  Hutchinson  to  be  a  more  frequent 
complication  of  the  former  than  of  the  latter.  It  is  the  result 
of  an  additional  infection  by  a  special  organism.  It  seldom, 
however,  occurs  to  any  serious  extent,  except  in  those  whose  con- 
stitutions are  broken  down  by  want  of  food,  abuse  of  alcohol, 
debauchery,  or  exhausting  disease.  For  a  description  of  the 
characters  and  treatment  of  this  ulcer  see  p.  35. 

Induration  of  the  corpora  cavernosa.— The  corpora  cavernosa 
are  subject  to  painful  induration,  which  hinder  and  distort  the  penis 
in  erection.  This  induration  may  be  of  gonorrhoeal  origin,  a  marked 
form  of  chordee,  or  due  to  a  gummatous  induration  or  to  gout.  A 
steadily-increasing  mass  may  prove  to  be  a  sarcoma.  Treatment— 
Mercury  ointment  covered  with  lint  is  applied  each  night,  iodide  of 
potassium  administered,  also  morphine  suppositories  and  bromide  of 
potassium,  for  painful  erections.  If  the  induration  progresses,  a 
gumma  may  be  breaking  down ;  if  a  tumour  develops,  the  penis 
must  be  amputated. 

Elephantiasis  of  the  penis.— The  organ  is  much  enlarged  by 
thickening  of  the  skin  and  subcutaneous  tissue,  as  the  result  of 
filariasis  (see  p.  113)  or  of  repeated  attacks  of  venereal  disease  m  a 
patient  with  phimosis.    For  treatment  see  Elephantiasis  Scroti. 

Epithelioma  of  the  penis  generally  begins  as  a  warty  growth 
or  as  an  ulcer  on  the  glans  or  inner  surface  of  the  prepuce.  Old  age 
is  looked  upon  as  the  chief  predisposing,  and  the  irritation  ot 
retained  secretion  under  a  long  prepuce  as  the  common  exciting 
cause.  The  indurated,  sinuous  and  everted  edges  of  the  ulcer,  the 
warty  base,  sanious  and  foul  discharge,  rapid  growth,  advanced 
age  of  the  patient,  and  later,  the  involvement  of  the  mgmua 
glands,  will  generally  serve  to  distinguish  it  from  warts  or  venereal 
ulcers,  for  which  it  may  be  mistaken.  If  allowed  to  run  its  course, 
the  whole  penis  becomes  infiltrated  with  the  growth  ;  the  lumbal-, 
as  well  as  the  inguinal  glands,  become  Involved;  sloughing  and 
ulceration  ensue,  and  the  patient  generally  dies  of  exhaustion  or 
hiBmorrhage.  The  internal  organs  are  not  usually  attectea. 
Treatment.— li  seen  early,  the  growth  alone  may  be  excised, 
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together  with  the  inguinal  glands,  although  they  may  apparently 
be  unaffected.  As  a  rule,  however,  the  penis  should  be  amputated 
in  front  of  the  scrotum.  If  the  disease  extends  backwards  to 
tlie  scrotum  the  latter  structure  may,  under  certain  conditions, 
be  split,  the  whole  penis,  with  the  crura,  removed,  and  the  urethra 
stitched  to  the  perineum.  If  the  glands  are  extensively  involved  and 
have  implicated  the  femoral  vessels  no  operation  should  be  done. 

Amputation  of  the  penis. — In  front  of  the  scrotum.  A 
dorsal  skin-flap  is  raised,  half  the  circumference  of  the  penis  in 
length  and  breadth,  and  the  remaining  skin  divided  transversely  on 
a  level  with  the  base  of  the  flap.     The  corpora  cavernosa  are  next 


Fig.  503. — Epithelioma  of  penis,  commencing  in  the  prepuce. 
(From  a  photograph  kindly  lent  by  Mr.  G.  P.  Newbolt.) 


cut  through  at  the  same  level,  and  the  corpus  spongiosum  three- 
quarters  of  an  inch  in  front.  The  urethra  is  now  dissected  out  of 
the  corpus  spongiosum,  and,  after  bleeding  vessels  have  been  tied, 
is  passed  through  a  vertical  elliptical  incision  in  the  centre  of  the 
dorsal  flap.  The  flap  is  united  to  the  skin  on  the  under  aspect  of 
the  penis  by  sutm-es.  The  end  of  the  urethra  projecting  through 
the  incision  in  the  flap  is  slit  vertically  and  horizontally,  and  the 
four  pieces  stitched  to  the  flap.  The  raw  surface  of  the  stump  is 
thus  completely  covered  in,  and  union  by  the  first  intention  occurs. 
A  catheter  is  passed  and  made  to  project  through  the  dressings. 
Hajmorrhage  during  the  operation  is  restrained  by  the  fingers  of  an 
assistant.  The  two  dorsal  arteries  and  the  arteries  of  the  corpora 
cavernosa  and  of  the  septum  usually  require  ligature. 

On  account  of  the  retraction  of  the  stump,  which  sometimes 
occurs  if  a  sufficiently  long  piece  of  the  urethra  is  not  left,  and  the 
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diminished  expulsive  power  in  old  patients,  with  slight  prostatic 
hypertrophy,  it    is   then    advisable   to  dissect   up  the  urethra 
and   fix  it   in  the  perineum.     The  penis  is  cut  off   in  front 
of  the  scrotum,  and  behind,  through  a  short  median  incision  the 
scrotal  portion  of  the  urethra  is  raised  and  fixed  in  the  permeum, 
then  the  cut  surfaces  of  the  corpora  cavernosa  are  sutured  together 
to  arrest  haemorrhage,  and  the  skin  united  over  the  stump.    A  rubber 
catheter  is  passed  into  the  bladder,  through  the  perineum,  and  the 
urine  conducted  into  a  vessel  under  the  bed  for  a  day  or  two,  after 
which  the  patient  passes  urine  readily  on  a  bed-pan,  and  later  has  to 
do  so  in  a  sitting  posture,  the  objection  to  this  method.    But  the 
patient  is  very  much  more  at  ease  than  with  a  stump  of  a  penis 
retracted  into  a  depression  in  the  scrotum.    The  ingumal  glands, 
if  not  removed  at  the  time,  must  be  closely  watched,  and  excised  on 
the  first  sign  of  enlargement.  ■,    •  .  4.U 

Excision  of   the  whole  penis.  — k  sound  is  passed    into  the 
bladder,  and  the  patient  placed  in  the  lithotomy  position  Ihe 
scrotum  having  been  split  and  the  incision  carried  over  the  root 
of  the  penis,  the  corpus  spongiosum  is  dissected  off  the  coiTora 
cavernosa  as  far  as  the  triangular  ligament,  and  is  then  divided, 
leaving  the  proximal  portion  long  enough  to  protrude  from  the 
lower  end  of  the  external  wound.    The  suspensory  ligament  is  next 
severed,  the  dorsal  vessels  tied,  and  the  crura  of  the  corpora  caver- 
nosa separated  from  the  ischio-pubic  rami  with  a  raspatory.  ihe 
external  wound  is  now  closed  except  below  ^lif«*e  urethra  is 
brought  out.    The  fixation  of  the  urethra  is  facilitated,  and  its 
subsequent  contraction  prevented,  by  splitting  the  end  m  the  way 
described  above.    If  the  inguinal  glands  are  enlarged,  the  incision 
round  the  root  of  the  penis  should  be  prolonged  upwards  to  the 
groin,  so  that  the  glands,  together  with  the  lymphatic  vessd 
running  to  them,  may  be  removed  in  one  piece  (P'/f/)-  /^^^ 
have  recommended  that  castration  should  be  performed  at  the  same 
time.    This  should  certainly  not  be  done  for  the  objections  to  that 
procedure  outweighs  the  hypothetical  benefits. 

DISEASES  OF  THE  SCROTUM,   SPERMATIC  CORD,   AND  TESTICLE. 

Epithelioma  of  the  scrotum,  often  called  chimney-sweep's 
cai  cer,  from  the  frequency  with  which  it  ^^^^^^^^^.^^^^^ 
sweepers  owing  to  the  irritation  of  the  soot,  generally  begins  as  a 
rfwart  or  fubercle,  which  ultimately  ulcerates,  V^^^^^ 
with  hard  sinuous  everted  edges,  and  an  ^^'^g^^^^^^ ,  J^^^^^^^^^^^ 
base.  In  some  instances  ulceration  is  delayed  and  the  ^^^^^^Sn^ 
the  form  of  a  cauliflower-like  out-growth.  At  times  it  begms 
as'a  chronic  eczema.    The  irritant  would  appear  «  ^^^^ 

the  carbon  of  the  soot,  but  one  or  more  of  the  "^^^ 
destructive  distillation  of  coal,  as  the  cancer  does  not  occui  fiom 
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soot  produced  by  the  burning  of  wood,  and  is  found  amongst  workers 
in  coal-tar  and  its  products  (p.  118).  The  inguinal  glands  become 
enlaro-ed  from  invasion  by  the  epithelial  growth,  but  the  disease 
does  "not,  as  a  rule,  affect  internal  organs.  The  testicle  may 
occasionally  become  involved,  when  the  lumbar  glands  will  be,  sooner 
or  later,  affected.  Death  is  commonly  due  to  the  exhaustion  and 
sepsis  produced  by  the  ulceration  in  the  inguinal  glands,  or  haemor- 
rhage from  the  opening  of  a  large  blood-vessel  in  the  groin.  Treatment. 

 Free  and  early  excision  with  the  knife,  and  removal  of  the  inguinal 

glands  if  enlarged  and  hard.  If  the  testicle  is  involved  it  should  be 
excised  at  the  same  time.  The  skin  of  the  part  is  very  lax,  and 
although  the  testicle  may  be  denuded,  it,  as  a  rule,  rapidly  becomes 
covered  in.  When  a  deep  dissection  is  necessary  for  the  removal  of 
the  disease,  a  staff  should  be  placed  in  the  urethra  to  avoid  injuring 
that  canal. 

CEdema  of  the  scrottun,  owing  to  the  laxity  of  the  tissues, 
is  common.  It  may  occur  in  kidney  and  heart  disease  as  part 
of  the  general  dropsy,  or  it  may  be  caused  by  inflammation  of 
the  neighbom-ing  parts,  as  the  testicle.  It  is  also  met  with  in 
extravasation  of  urine,  and  may  occur  after  an  operation  for  hernia, 
varicocele,  etc. 

Erysipelas  of  the  scrottun  may  be  the  result  of  slight 
injuries,  abrasions,  etc.  It  is  attended  with  great  swelling,  and 
oedema,  but  with  little  or  no  I'edness,  and  is  very  liable  to  terminate 
in  extensive  sloughing  and  gangrene.  The  same  general  and  local 
treatment  should  be  adopted  as  described  under  Erysipelas,  with 
free  and  early  incisions  should  suppuration  threaten.  The  patient 
may  sit  in  a  permanganate  bath,  and  although  there  may  be  exten- 
sive sloughing,  and  the  testes  become  exposed,  yet  spontaneous 
healing  may  be  anticipated  owing  to  the  extensile  skin  ai'ound. 

Eczema  and  prurigo  of  the  scrotum,  require  no  special  mention. 

Elephantiasis  scroti  (Fig.  504)  is  an  enormously  hypertrophied 
condition  of  the  skin  and  connective  tissue  of  the  scrotum,  the  result 
of  filariasis  (see  p.  113).  The  scrotum  may  enlarge  to  the  size  of  the 
head,  or  hang  down  to  the  knee  as  a  pear-shaped  tumour,  or,  larger 
still,  may  touch  the  ground,  and  the  patient  have  to  move  with  the 
mass  supported  on  a  go-cart  or  wheelbarrow.  The  swelling  consists  of 
(Edematous  fibrous  tissue  in  which  may  develop  cysts  or  multiple 
abscesses,  and  contains  two  cavities,  the  tunicEe  vaginales  testis.  As 
the  tumour  grows  the  testicles  attached  by  the  remains  of  the  guber- 
naculum  testis  are  likewise  pulled  down  and  the  cord  is  enormously 
lengthened.  The  fluid  in  the  tunica  vaginalis  may  be  serous  or 
chylous,  or  it  may  become  purulent.  The  skin  is  rugous,  ulcerated, 
or  may  leak  lymph  or  chyle  (lymph  scrotum).  The  penis  is  dragged 
down  and  urine  dribbles  out  of  a  depression  on  the  front  of  the  mass. 
The  progressive  enlargement  is  frequently  added  to  by  intercurrent 
attacks  of  inflammation. 
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Treatment. — A  time  is  selected  when  the  patient  is  free  from  fever 
and  the  mass  is  elevated,  e.g.,  by  means  of  pulleys,  for  some  hours. 

An  elastic  band  is  then  tied 
tightly  round  the  base  and 
kept  from  slipping  forwards 
by  skewers  transfixing  the 
pedicle.  Flaps  are  turned  up 
of  healthy  skin,  and  the  penis 
and  testicles  are  dissected  out, 
the  mass  cut  away,  vessels  tied, 
and  a  dressing  of  gauze  packed 
between  the  flaps  over  the  tes- 
ticles and  penis  which  soon 
become  covered  with  skin. 

Hydrocele  is  a  collection 
of  serous  fluid  in  connection 
with"  the  testicle  or  spermatic 
cord. 

I.  Hydroceles  in  relation 
with  the  testis. 

A.  The  fluid  is  contained 
ivithin  the  tunica  vaginalis. 
Of  this  form  there  are  four 
varieties.  (1)  The  common  or 
vaginal  hydrocele  in  which  the 
normal  tunica  vaginalis  is 
simply  distended  with  serous 
fluid.  This  form  may  be  either 
acute  or  chronic.  (2)  The  con- 
genital  hychocele  in  which  the 
fluid  is  contained  in  an  un- 
obliterated  funicular  process  of 
the  tunica  vaginalis  communi- 
cating with  the  general  peri- 
toneal cavity.  (3)  The  infan- 
tile hydrocele  in  which  the 
tunica  vaginalis  proper  and 
part  of  the  funicular  process 
is  distended  with  fluid  as  far 
as  the  external  abdominal  ring, 
the  funicular  process  in  the 


Fig.  504. — Elephantiasis  scroti  in  a  Fiji 
Islander.    Weight  90  lbs.  Copied 
kind  permission  from  Dr.  J.  B.  Hamilton's 
article  in  the  International  Text  Book  of 
Surgery. 


inguinal  canal 


having 


been 

obliterated.  Of  this  form 
there  is  a  sub-variety,  the 
hydrocele  en  bissacm  which  the  funicular  process  has  been  obliterated 
at  the  internal  abdominal  ring  and  is  contracted  at  the  external  rnig 
so  that  there  are  two  sacs  continuous  with  each  other  by  a  narrow 
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neck.  (4)  The  inguinal  hydrocele  in  which  the  tunica  vaginalis  is 
distended  with  fluid  around  the  testicle  retained  in  the  inguinal  canal. 
The  sac  generally  communicates  with  the  peritoneal  cavity. 

B.  The  fluid  is  not  contained  in  the  tum,ica  vaginalis.  Of  this 
form  there  are  two  varieties :  ( 1 )  The  encysted  hydrocele-  of  the 
epididymis  in  which  the  fluid  is  contained  in  a  sac  connected  with 
the  epididymis.  (2)  The  encysted  hydrocele  of  the  testis  in  which  the 
fluid  is  contained  in  a  space  between  the  tunica  albuginea  and  the 
tunica  vaginalis. 

II.  Hydroceles  in  relation  with  the  spermatic  cord. — Two 

varieties  are  described  :  (1)  Diffuse  hydrocele  of  the  cord,  which  is 
nothing  more  than  a  localised  oedema  of  the  connective  tissue  of  the 
cord.  (2)  Encysted  hydrocele  of  the  cord  in  which  there  is  a  distinct 
sac  containing  fluid  and  arising  either  (a)  in  connection  with  an 
unobliterated  portion  of  the  funicular  process  of  the  tunica  vaginalis, 
or  (6)  in  connection  with  some  persistent  remains  of  the  genital 
portion  of  the  Wolffian  duct. 

Common  or  vaginal  hydrocele  is  a  collection  of  serous  fluid 
iia  the  cavity  of  the  tunica  vaginalis. 

Causes. — Infancy,  middle  age,  heredity,  gout,  and  malaria  are 
said  to  predispose  to  it ;  whilst  slight  injuries,  repeated  strains,  the 
presence  of  loose  bodies  in  the  tunica  vaginalis,  and  certain  chronic 
diseases  of  the  testicle  are  sometimes  exciting  causes.  Often,  how- 
ever,  no  apparently  efficient  cause  whatever  can  be  discovered.  A 
collection  of  fluid  in  the  tunica  vaginalis  is  common  in  connection 
with  gonorrhceal  epididymitis,  a  contusion  of  the  scrotum  or  punc- 
tured wound  of  the  tunica  vaginalis,  and  is  then  spoken  of  as  acute 
vaginal  hydrocele.  It  usually  subsides  in  a  few  days  with  the  disease 
or  injury  to  which  it  is  secondary.  The  chronic  form  may  occur  in 
syphilitic  disease  of -the  testis  (Fig.  513,  p.  1080). 

Pathology. — By  some  it  is  looked  upon  as  a  passive  dropsy,  due 
to  a  loss  of  balance  between  the  secreting  and  absorbing  power  of 
the  tunica  vaginalis  ;  by  others  it  is  believed  to  be  due  to  chronic 
inflammation.  The  fluid  is  of  a  pale  straw  colovir,  with  a  specific 
gravity  of  1,020  to  1,030,  and  contains  a  large  quantity  of  albumen. 
The  dilated  tunica  vaginalis  is  usually  thin ;  but  in  long-standing 
cases  it  becomes  greatly  thickened,  and  may  be  of  cartila- 
ginous consistency.  The  coverings  are  the  same  as  those  of  the 
testicle,  viz.,  skin,  superficial  fascia,  dartos,  and  intercolumnar, 
cremasteric  and  infundibuliform  fascite. 

Symptoms. — Ordinary  hydrocele  forms  a  smooth,  tense,  elastic  or 
fluctuating  swelling  in  the  scrotum,  of  a  pyriform,  globular  or  oval 
shape,  and  is  frequently  slightly  constricted  at  its  middle  or  at  its 
lower  or  upper  part.  The  chief  diagnostic  sign  is  its  translucency. 
If  the  walls  are  very  thick  it  may  appear  opaque  when  examined 
for  translucency  in  the  usual  way  by  the  light  of  a  candle  ;  but  it  will 
be  found  translucent  when  a  powerful  light,  as  that  of  an  electric 
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bell-lamp,  is  used.  The  cord  is  free,  and  there  is  no  impulse 
on  coughing,  signs  which  serve  to  distinguish  it  from  a  hernia. 
When  the  hydrocele  extends  up  the  funicular  portion  of  the  tunica 
vaginalis  into  the  inguinal  canal  there  may,  however,  be  a  trans- 
mitted impulse  from  the  abdominal  wall;  it  has  then  been  mistaken 
for  an  irreducible  hernia.  The  dulness  on  percussion,  the  history 
that  it  began  at  the  bottom  of  the  scrotum,  and  the  translucency,  if 
the  light  be  powerful  enough,  will  distinguish  it.  The  translucency 
must  not  be  relied  upon  entirely,  since  an  enterocele  in  an  infant  con- 
taining only  empty  intestine  is  translucent,  and  if  strangulated, 
becomes,  like  a  hydrocele,  irreducible,  and  gives  no  impulse  on 
crying.    An  hydatid  cyst  in  the  tunica  vaginalis  would  also  be 


Fig   505.-Tapping  a  hydrocele,  the  outline  of  the  testis  and  cord  is  indicated  by 

darker  shading. 

translucent.  The  testicle  is  situated  behind  and  near  the  lower 
part  of  the  hydrocele,  save  in  exceptional  cases  where  adhesions 
have  been  contracted  to  the  anterior  wall  or  the  testicle  has 

descended  retroverted.  „  „.    •    .     .  , 

The  treatment  may  be  palliative  or  radical.  Palliative  treatment 
consists  in  tapping  the  hydrocele  with  a  trocar  and  cainiula  and 
repeating  the  operation  from  time  to  time  as  required.  Before 
tapping  a  hydrocele  the  situation  of  the  testicle  should  be  made 
out,  lest  it  be  injured  by  the  trocar  (Fig.  505).  This  can  usually  be 
done  by  marking  the  opaque  spot  whilst  examining  for  ti-anslucency,  and 

by  the  patient's  sensation  on  handling  it.  If  the  sac  is  not  very  tense 
the  testicle  can  be  felt.  Choose  a  spot  for  puncture  on  the  front 
of  the  swelling,  free  from  scrotal  veins,  which  can  readily  be  seen 
through  the  skin,  and  having  made  out  the  situation  of  the  testicle, 
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grasp  the  tumour  from  behind  with  the  pahn  of  the  hand  so  as  to 
make  it  tense,  and  phuige  the  trocar  and  cannula,  held  as  in  Fig.  505, 
sharply  into  the  sac  to  ensure  perforating  the  wall.  The  trocar 
should  be  directed  at  first  backwards,  aud  after  entering  then  imme- 
diately turned  upwards  to  avoid  wounding  the  testicle.  Having 
withdrawn  the  fluid,  remove  the  cannula,  and  apply  a  small  pad  fixed 
by  collodion  or  strapping. 

A  cure  is  sometimes  efifected  by  injecting  tincture  of  iodine  into 
the  sac  through  the  cannula  after  having  withdrawn  the  fluid.  The 
quantity  injected  is  usually  about  two  drachms.  If  ten  drops  of  a 
5  per  cent,  solution  of  cocain  are  injected  before  the  iodine  no  pain 
generally  is  felt  at  first,  but  as  the  effect  of  the  cocain  wears  off, 
intense  pain,  lasting  for  an  hour  or  more,  is  often  experienced. 
Injections  of  2  cc.  of  pure  carbolic  acid  or  of  perchloride  of  mercury 
(1  in  2,000)  into  the  emptied  sac  appear  to  be  equally  effective. 
The  injection  sets  up  some  amount  of  inflammation  and  pain,  often 
severe,  and  cures  by  restoring  the  balance  between  the  secreting  and 
absorbing  power  of  the  tunica  vaginalis,  or  occasionally  by  causing 
adhesions  between  the  two  layers  of  the  tunica  vaginalis.  The 
injection,  however,  often  fails,  or  there  is  recurrence  after  a  year  or 
two,  or  the  patient  is  left  with  a  painful  testis  surrounded  by 
indurated  scar  tissue.  One  of  the  oldest  methods  is  the  seton,  but 
it  is  difficult  to  avoid  sepsis. 

Operative  measures  for  hydrocele. — The  sac  may  be  laid  open, 
its  surface  scrubbed,  and  then  sewn  up  except  for  a  dependent 
drain.  Or  in  addition,  the  parietal  wall  of  the  sac  may  be  excised, 
or  the  sac  and  testis  are  first  separated  from  the  dartos,  then  the 
sac  is  slit  up  its  whole  length,  reflected  backwards  on  each  side  and 
the  edges  sutured  together  behind  the  epididymis.  By  this  inversion 
of  the  sac  all  the  serous  membrane  is  in  contact  with  the  raw  inner 
surface  of  the  dartos.  Another  method  is  to  make  a  small 
opening  in  the  sac,  and  when  the  fluid  has  escaped  to  turn  out 
the  testicle,  thus  leaving  it  outside  the  sac  walls.  Each 
of  these  methods  has  been  followed  by  recurrence.  The  only 
absolutely  certain  method  is  to  lay  the  sac  widely  open,  cut  away 
as  much  as  possible  of  the  parietal  wall,  and  firmly  plug  the  cavity 
with  gauze,  changed  at  each  dressing  to  ensure  that  it  granulates  up 
from  the  bottom.  It  is  especially  indicated  when  the  wall  has  become 
much  thickened. 

Congenital  hydrocele  is  a  collection  of  fluid  in  the  sac  of  the 
tunica  vaginalis,  the  funicular  process  of  which  through  an  arrest 
of  development  has  remained  unobliterated.  The  fluid,  therefore, 
unless  the  aperture  of  communication  is  very  small,  can  bp  readily 
pressed  back  into  the  abdominal  cavity,  and  an  expansile  impulse 
is  given  to  it  on  coughing  or  crying.  In  this  respect  it  resembles  a 
congenital  hernia,  as  it  does  also  by  coming  on  slowly  shortly  after 
birth,  and  by  occupying  the  inguinal  canal,  as  well  as  the  scrotum  ; 
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but  its  translucency,  dulness  to  percussion,  regularity  of  outline, 
uniform  feel,  and  the  fact  that  the  fluid  goes  bade  slowly  when 
pressed  upon,  and  without  the  sudden  slip  or  gurgle  as  is  the  case 
in  a  hernia,  should  serve  to  distinguish  it.  It  should  not  be  for- 
gotten that  a  piece  of  omentum  or  intestine  may  descend  into  the 
sac  of  the  hydrocele.  At  times,  the  aperture  of  communication 
between  the  funicular  process  and  the  general  peritoneal  cavity  is 
closed,  and  though  the  hydrocele  may  still  extend  more  or  less  up 
the  inguinal  canal,  the  fluid  cannot  be  pressed  back  into  the 
abdominal  cavity.  To  this  condition  the  name  of  infantile  hydrocele 
has  been  given.    The  sac  may  be  found  tuberculous. 

Treatment.— 1h.e  small  hydroceles  of  young  children  tend  to 
disappear  spontaneously  under  an  evaporating  lotion.  A  truss  may 
be  applied  over  the  inguinal  canal  to  promote  the  obliteration  of 
the  funicular  portion  of  the  tunica  vaginalis,  and  to  prevent  the 
descent  of  a  hernia.  As  a  rule  when  the  obliteration  of  the  funicular 
portion  has  been  accomphshed,  the  hydrocele  undergoes  a  spontaneous 
cure.  Should  this  not  suffice,  the  funicular  process  is  exposed  by 
open  incision,  the  neck  ligatured,  and  the  sac  removed  (see  p.  947). 

Encysted  hydrocele  of  the  testicle  and  epididymis. — This 
term  is  applied  to  a  cyst  or  cysts  formed  in  connection  with  the 
testicle  or  epididymis,  but  having  no  communication  with  the  cavity 
of  the  tunica  vaginalis.  Cysts  in  connection  with  the  testicle  itself 
are  very  rare.  They  are  formed  by  the  collection  of  fluid  between 
the  tunica  albuginea  and  tunica  vaginalis,  and  require  no  fm-ther 
description  here.  Encysted  hydroceles  of  the  epididymis,  however, 
though  still  rare,  are  more  often  met  with,  and  may  be  divided  into 
(1)  the  subserous  cysts,  which  are  of  no  clinical  importance,  except 
that  they  may  sometimes  become  pedunculated,  and  then  getting 
detached  may  form  loose  bodies  in  the  tunica  vaginalis,  and  (2)  the 
parenchymatous  or  spermatic  cysts.  The  latter  are  thin-walled,  mem- 
branous cysts  lined  with  cubical  epithelitim,  and  containing  a 
watery,  slightly  opalescent  or  milky  fluid,  in  which  there  is  often  an 
abundance  of  spermatozoa.  The  presence  of  the  spermatozoa  may 
be  due  to  the  rupture  into  the  cyst  of  one  of  the  seminal  ducts; 
or  to  the  cyst  being  developed  in  connection  with  a  seminal  duct. 
The  origin  of  these  cysts  is  doubtful.  They  are  generally  believed, 
however,  to  be  developed  from  some  of  the  foetal  remains  of  the 
Wolffian  body  or  Mullerian  duct,  such  as  the  organ  of  Giraldes, 
hydatid  of  Morgagni,  found  in  the  situation  of  the  epididymis. 

^j^^s._They  appear  as  tense,  fluctuating,  translucent,  movable, 
globular,  smooth  or  lobulated  swelhngs,  without  impulse  on  cough 
and  situated  immediately  above  or  behind  the  testicle.    The  cord 
is   generally  free.     They  may.  be  combined  with  an  ordinary 
hydrocele. 

Treatment.— Those  cysts  usually  give  rise  to  no  mconvenience, 
but  should  they  increase  in  size  and  cause  pain,  they  may  be  tapped 
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in  the  ordinary  way,  or,  if  this  fails,  dissected  out.  Injection  has 
not  been  attended  with  success. 

Encysted  hydrocele  of  the  spermatic  cord  is  a  collection 
of  serous  fluid  in  an  unobliterated  portion  of  the  funicular  process 
of  the  tunica  vaginalis.  The  fluid  is  similar  to  that  of  an  ordinary 
hydrocele.  The  coverings  of  the  cyst  are  those  of  the  funicular 
process,  viz.,  the  skin,  and  the  superficial,  intercolumnar,  cremas- 
teric, and  infundibuliform  fasciae ;  the  vas  with  the  spermatic 
arteries  and  veins  are  behind  it. 

Signs. — An  encysted  hydrocele  of  the  cord  appears  as  a  well- 
defined,  tense,  oval  or  globular,  fluctuating,  movable  swelling 
in  the  course  of  the  spermatic  cord.  It  is  unconnected  with  the 
testicle  below,  and  cannot  be  reduced  into  the  abdomen  above 
although  it  may  be  pushed  some  distance  up  the  inguinal  canal. 
It  is  translucent,  and  gives  no  impulse  on  coughing.  But  when 
high  up  in  the  inguinal  canal,  it  may  be  difficult  to  distinguish  from 
a  small  irreducible  hernia,  as  an  impulse  is  communicated  to  it 
from  the  abdominal  walls,  and  it  may  be  impracticable  to  detect  its 
translucency.  A  cautious  puncture  with  an  exploring  needle  may 
then  be  necessary  to  diagnose  it. 

Treatment. — Painting  with  tinctvire  of  iodine  may  first  be  tried. 
This  failing,  the  cyst  should  be  punctured  with  a  small  trocar  and 
cannula.  Should  it  refill,  it  must  not  be  injected,  but  must  be 
dissected  out,  and  if  it  communicates  with  the  peritoneal  cavity, 
a  fact  which  may  be  determined  by  passing  an  aseptic  probe  along 
its  neck,  the  neck  should  be  freed  and  ligatured  as  high  up  as 
possible. 

A  hydrocele  of  a  hernia  sac  is  said  to  result  when  the  sac  of 
a  pre-existing  hernia  has  become  distended  with  fluid  after  the 
contents  of  the  sac  have  been  reduced  and  its  neck  has  from  some 
cause,  as  an  adherent  piece  of  omentum,  become  obliterated.  Signs. 
— The  swelling  is  elastic,  fluctuant  and,  perhaps,  translucent.  There 
is  no  impulse  on  coughing,  but  a  history  of  a  former  hernia  in  the 
situation  in  which  the  swelling  has  formed.  Treatment. — It  should 
be  cut  down  upon,  the  neck  ligatured,  and  the  sac  itself  dissected 
out. 

Chyloeele  is  a  distension  of  the  tunica  vaginalis  with  chylous 
fluid  which  when  endemic  in  origin  contains  filarial  embryos  (p.  113). 
It  forms  an  opaque  instead  of  a  translucent  tumour. 

Varicocele  is  formed  by  the  pampiniform  plexus  of  veins  when 
more  than  normally  dilated  and  elongated  to  become  tortuous.  It 
is  a  congenital  variation  from  the  normal  in  the  direction  of  excess. 
The  pampiniform  plexus  belongs  in  the  embryo  to  the  Wolffian  body, 
and  is  later  on  transferred  with  the  vas  deferens  to  the  service  of  the 
testis.  In  the  course  of  development  many  of  the  embryonic  veins 
are  obliterated,  as  may  be  seen  if  sections  (Figs.  507,  508)  be  made 
of  the  cord  at  various  ages,  and  this  obliteration  goes  on  to  a  more 
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marked  extent  on  the  right  side  than  on  the  left.    After  puberty 
the  veins  are  to  be  felt  in  most  people  on  the  left  side  when  the 
scrotum  is  relaxed.    It  is  an  excessive  persistence  of  these  veins  and 
their  dilatation  and  elongation  as  puberty  is  reached  that  constitutes 
varicocele.    In  a  few  cases  the  varicocele  is  so  large  as  to  form 
without  doubt  a  pathological  condition.    And  in  a  certain  percentage 
of  perfectly  healthy  men  the  veins  are  sufficiently  marked  to  be 
called  a  varicocele  by  medical  examiners  for  the  military  and  other 
public  services.    For  when  other  causes  of  temporary  fulness  occur, 
such  as  hard  work,  marching,  straining,  long  standing  in  hot  chmates, 
and  debility,  dragging  and  aching  pains  begin  to  be  felt  and  supply 
a  reason  for  going  off  duty  or  an  opportunity  for 
malingering.    Hence  the  reason  for  requiring 
the  excision  of  varicocele  before  entering  the 
services.     In  some  cases,  either  in  the  individual 
or  in  other  members  of  his  family,  other  venous 
dilatations,  such  as  piles  and  varicose  saphenous 
veins  are  found.    Exceptionally  a  varicocele  is 
symptomatic  of  an  abdominal  tumour,  such  as  a 
kidney  tumour,  or  aneurysm.    Other  so-called 
causes,  such  as  the  greater  length  of  the  left 
spermatic  vein,  the  fact  that  it  opens  at  a  right 
angle  into  the  left  renal  vein,  that  it  is  crossed 
by  the  sigmoid  flexure,  that  the  blood  pressure 
•  is  less  in  the  vena  cava  than  in  the  left  renal 
vein,  may  be  dismissed  by  saying  that  they  are 
anatomical  conditions  common  to  all  healthy 
men.    Hypochondriasis  tends  to  fix  the  patient's 
attention  upon  these  veins.    He  accuses  himself 
of  having  caused  it  by  early  sexual  excitation, 
which  is  quite  incorrect.    He  fears  it  may  result 
in  impotence,  which  it  does  not.    He  dreads 
sterility,  for  which  there  are  likewise  no  solid 
grounds     It  is  true  that  extreme  cases  of  varicocele  are  sometimes 
connected  with  a  small  soft  testis  which  has  undergone  fatty 
degeneration.    But  as  this  is  on  one  side  only,  the  patient  has  the 
other  testis  intact,  for  it  must  be  phenomenal  to  meet  with  fatty 

degeneration  of  both.  ,       -j  • 

Pathology.— varicocele  is  in  most  cases  on  the  left  side,  in 
about  15  per  cent,  it  is  bilateral,  the  left  being  mostly  the  larger; 
in  a  very  few  cases,  say  less  than  1  per  cent.,  there  exists  a  varicocele 
on  the  right  side  only.  Two  types  have  been  distinguished,  large 
tortuous  veins  in  the  cord  up  to  the  external  nng  with  a  hrm  testis, 
and  masses  of  small  veins  clustered  around  a  small  soft  testis. 

Signs.— k  knotted  pyriform  mass  is  seen  through  the  thin  skin  or 
the  soft  scrotum.  The  dilated  and  tortuous  thick-walled  veins  can 
be  felt  to  be  moved  by  the  contractions  of  the  cremaster  muscle, 


Fig.  506. — Varicocele 
dissected.  (St.  Bar- 
tholomew's Hospital 
Museum.)- 
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hence  the  comparison  of  the  feel  to  Avorms  in  a  bladder.  An 
expansile  thrill  is  felt  in  the  veins  on  coughing,  they  are  emptied  on 
pressure  wheii  the  patient  is  lying  down,  and  refill  when  he  rises, 
although  the  finger  is  placed  on  the  external  ring.  But  there  is  no 
gurgle  nor  sudden  slipping  away  as  in  the  case  of  the  reduction  of 
hernia.  The  symptoms  are  those  of  a  sense  of  fulness,  dragging, 
or  severe  aching  coming  on  at  the  end  of  a  day's  work,  and 
relieved  by  recumbency.  The  weight 
of  the  veins  makes  the  testis  hang  lower 
than  usual,  and  so  it  may  be  often 
squeezed  between  the  legs.  The  testis 
is  usually  a  little  smaller  and  softer, 
but  seldom  much  atrophied.  The  treat- 
ment may  be  either  palliative  or  radical. 

Palliative  treatment  consists  in  cold 
sponging,  the  use  of  shower-baths, 
healthy  exercise,  regulation  of  the 
bowels,  and  the  administration,  when 
indicated,  of  ferruginous  tonics  ;  whilst 
the  mental  anxiety  of  the  patient  should 
be  reUeved  by  the  assurance  that 
atrophy  or  impotence  need  not  be  feared. 
Locally,  a  suspensory  bandage  should 
be  worn,  or  the  veins  braced  up  by 
drawing  the  lower  part  of  the  scrotum 
through  a  WormalcVs  ring. 

Radical  treatment  should  be  under- 
taken (1)  when  the  varicocele  is  large 
or  causes  much  pain  ;  (2)  when  it  acts 
as  a  bar  to  entering  the  public  services  ; 
or  (3)  when  it  appears  to  be  inducing 
atrophy  of  the  testicle.  Whether  it 
should  or  should  not  be  undertaken 
for  the  cure  of  mental  distress,  must 
be  left  to  the  judgment  of  the  surgeon 
in  each  individual  case,  (a)  Open 
method. — The  open  method  should  be 


Fio.  507. — Drawing  of  a  trans- 
verse section  through  the  left 
spermatic  cord.  The  highest 
dotted  line  points  to  the  .sper- 
matic artery,  the  dotted  lines 
at  the  side  to  the  veins  of  the 
pampiniform  plexus,  the  lowest 
to  the  vas  deferens,  near  to  which 
are  the  deferential  vessels. 


always  chosen,  the  pubic  hair  is  shaved, 
and  the  incision  is  made  over  the  external  ring  rather  than  in  the 
scrotum,  since  it  is  difficult  to  thoroughly  disinfect  the  skin  in  the 
latter  situation,  and  the  most  rigid  antiseptic  precautions  must  be 
taken,  for  fatal  cases  of  scpticEcmia  have  originated  from  germs  in  the 
scrotal  folds.  The  incision,  which  should  be  one  inch  (2-5  cm.)  in 
length,  is  then  made  through  tlie  skin  and  subcutaneous  tissue; 
then  the  spermatic  fascia  is  torn  through  with  anatomy  forceps. 
The  pampiniform  plexus  is  now  separated  from  the  vas  deferens  and 
from  the  much  finer  and  tortuous  deferential  veins,  which  must  not 
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be  iniured  nor  included  in  the  ligature  till  the  veins  are  fully  exposed, 
lest  the  testicle  slough.  The  veins  forming  the  plexus,  including 
the  spermatic  artery,  are  now  tied  with  kangaroo  tendon  by  trans- 
fixion at  the  external  ring,  a  clamp  forceps  applied  a  little  below, 
and  the  veins  divided.  The  pampiniform  plexus  is  next  drawn  up 
into  the  wound,  isolated  as  far  as  the  testicle  a  ligature  applied 
below,  and  the  whole  varicocele  cut  away.  The  ligatures  on  the 
ends  of  the  cut  veins  are  now  tied  together,  or  the  ^tumps  are 
sutured  together,  so  shortening  the  cord  and  bracing  up  the  testic  e 
The  wound  is  accurately  closed  by  fine  sutures,  and  an  antiseptu. 
dressing  applied,  (b)  Subcutaneous  method.-Th^s  is  now  used 
S    PI  V  /  ^.j^g^^y         accepted  by  the 

medical  examiner  for  the  services. 

Lympliocele  is  a  dilated  and  vari- 
cose condition  of  the  lymphatics  of  the 
cord.  It  is  very  rare.  The  signs  are 
like  those  of  varicocele.  The  dilated 
lymphatics  should  be  dissected  out. 

Tumours  of  the  spermatic  cord 
are  occasionally  met  with;  lipomata 
only  are  here  described.    Lipomata  are 
not  very  uncommon.    They  occur-  as 
elongated,  soft,  semi-fluctuant,  smooth, 
or  occasionally  finely  lobulated  swel- 
lings.    They  spring   from   the  sub- 
peritoneal fat,  and  during  their  descent 
along   the  inguinal  canal  may  draw 
down  a  process  of   peritoneum,  into 
which  a  hernia  may  descend.   They  are 
more  often  met  with  on  the  left  side, 
occur  in  lean  as  well  as  in  fat  people, 

  and  increase  slowly  and  steadily  in  size. 

Thev  may  be  distinguished  from  an  inguinal  hernia  with  which 
the/aroften  associated,  by  being  in.ducible,  by 
no  Lpulse  on  cough,  by  their  elastic  feel  and       descending  owe 
^v^hen  traction  is  made  on  the  testicle.     2Vea<me«f.-0pen  incision 
and  dissecting  out  the  growth.  .  . 

Torsion  of  the  spermatic  cord.-A  tw  stmg    J  « 

only  possible  when  the  testis  hangs  ^"/^^^^  ^""/^^VJ!"^^^ ^e 
meLchium.    The  epididymis  is  felt  in  front  instead  of  ^^^-^J^^ 

body  of  the  testis.    It  ^  ^  ^f^^^ IS^I^ 
appearance  previously  normal,  or  m  a  testis  lem  i  e 
ring  upon  the  external  oblique  or  m  the  inguinal  canaL     i  tie 
twittin'g  has  been  attributed  to  spasm  o  the  -na^^^^^^ 
be  set  up  by  some  external  movement.    If  vuuelievea 

"■'irX' r;3a>.y  «o™«  o„  .K,dc.,„  att...  great  strain  or 


Fig.  508.— Drawing  of  a  trans- 
verse section  through  the  right 
spermatic  cord  from  the  same 
subject  as  the  foregoing  figure. 
The  upper  dotted  lines  point 
to  small  almost  obliterated 
veins,  the  lower  ones  to  the 
vas  deferens  and  the  spermatic 
artery. 
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exertion.  There  is  a  tender  and  painful  swelling  in  the  groin  or 
scrotum,  dull  to  percussion,  irreducible,  without  impulse  on  cough, 
and  attended  by  some  fever.  Vomiting  is  nearly  always  present, 
and  there  may  be  constipation.  Thus  when  the  testis  is  retained  a 
strangulated  hernia  is  very  closely  simvilated. 

Treatment. — When  seen  early  the  cord  may  be  untwisted  if  the 
testis  is  in  the  scrotum,  the  symptoms  at  once  disappearing  as  in 
Nash's  case.  If  the  testis  is  in  the  groin  or  inguinal  canal,  it  should 
be  removed,  and  the  canal  and  ring  closed  by  sutures. 

Haematocele  is  an  effusion  of  blood  into  the  cavity  of  the  tunica 
vaginalis.  Blood  may  also  be  eifused  into  an  encysted  hydrocele  of 
the  testis,  epididymis  or  cord,  into  the  substance  of  the  testicle  itself, 
or  into  the  tissue  of  the  scrotum;  and  to  such  the  terms  heematocele' 
of  the  testis,  hsematocele  of  the  cord,  etc.,  have  been  applied.  All 
of  these  conditions,  however,  are  too 
rare  to  need  description  here. 

Causes.  —  An  ordinary  haemato- 
cele may  be  due  to  a  blow  on  the 
testicle,  or  a  strain  in  lifting  heavy 
weights,  or  a  like  injury  to  a 
hydrocele  ;  to  puncture  of  the  tes- 
ticle or  a  blood-vessel  in  tapping  a 
hydrocele ;  or  to  the  giving  way  of 
a  weakened  or  varicose  vessel  in 
consequence  of  the  alteration  in 
tension  on  removal  of  the  hydrocele- 
fluid  by  tapping.  At  times,  however, 
it  may  occur  spontaneously,  and  is 
then  probably  due  to  some  atheromatous  or  other  change  in  the 
vessels,  or  chronic  inflammation  of  the  tunica  vaginalis. 

Pathology. — The  effused  blood  may  be  absorbed,  or  it  may  clot 
and  be  deposited  on  the  walls  of  the  sac,  giving  the  haematocele  on 
section  the  appearance  of  an  aneurysm  (Fig.  509);  or  the  central 
portions  of  the  clot  may  break  down  into  a  chocolate-coloured  fluid, 
which  under  the  microscope  is  seen  to  consist  of  disintegrating  blood 
corpuscles  and  haematin  and  cholesterin  crystals.  At  times  suppura- 
tion may  take  place,  the  fluid  in  the  sac  then  consisting  of  a  mixture 
of  broken-down  blood  and  pus.  Calcification  of  the  walls  in  old- 
standing  cases  may  occur. 

Signs  and  diagnosis. — Haematocele  comes  on  suddenly,  appearing 
as  a  smooth,  tense  or  semi-fluctuating,  oval  or  globular,  non- 
translucent  swelling  in  the  scrotum.  At  first  there  may  be  con- 
siderable pain  in  the  testicle  and  ecchymosis  of  the  scrotum  ;  but 
later,  neither,  as  a  rule,  will  be  present.  Testicular  sensation  la 
generally  discovered  behind  the  swelling.  The  freedom  of  the  cord 
and  absence  of  impulse  on  coughing  should  at  once  serve  to  diagnose 
it  from  a  hernia,  and  its  non-translucency  from  a  hydrocele.  But 

68 


Fig.  509.— Haematocele.    (St.  Bar- 
tholomew's Hospital  Museum.) 
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from  malignant  or  other  growths  it  is  often  difficult  to  distinguish 
it;  and,  indeed,  in  some  cases  it  is  only  after  puncture  with  a 
grooved  needle  or  even  after  an  exploratory  incision,  that  this  can 
be  done.  The  history  of  its  sudden  onset,  its  shape,  the  absence  of 
the  varying  consistency  noted  in  malignant  disease,  the  non-involve- 
ment of  the  lumbar  glands  or  of  the  cord,  and  the  presence  of 
testicular  sensation  posteriorly,  should  help  in  the  diagnosis.  On 
puncture  a  chocolate-coloured  fluid  escapes  in  the  one  case ;  arterial 
blood,  or  nothing  at  all,  in  the  other. 

Treatment.— SNh&n  the  heematocele  is  recent,  rest  m  bed,  the 
application  of  cold  or  of  evaporating  lotions,  and  the  elevation  of 
the  part  on  a  pillow,  may  lead  to  the  absorption  of  the  blood,  it 
this  fails,  the  blood  may  be  withdrawn  with  a  trocar  and  cannula. 
When  such  is  done,  however,  the  sac  in  our  experience  generally 
refills,  and  we  believe  time  is  gained  in  the  end  by  at  once  makmg  a 
free  incision  into  the  sac,  turning  out  the  clots,  dissecting  away  the 
walls  of  the  sac  and  closing  the  wound  by  suture.    Care  should  be 
taken  not  to  injure  the  testis  or  cord.    In  long-standing  cases,  and 
especially  when  the  walls  are  much  thickened,  this  treatment  is 
clearly  indicated,  but  if,  on  laying  the  sac  open,  the  walls  are  found 
of  cartilaginous  consistency,  perhaps  calcified,  and  the  patient  is 
old  or  broken  down  in  constitution,  excision  of  the  testicle  is  then 
called  for,  as  otherwise  long-continued  suppuration,  which  may  ter- 
minate in  exhaustion  and  death,  may  ensue.    Where  suppuration  has 
occurred,  a  free  incision  should,  under  any  circumstances,  at  once 

be  made.  .    ,  _ 

Aeute  inflammation  of  the  testicle  is  known  as  orchitis  oi 
as  epididymitis,  according  as  the  body  or  the  epididymis  is  primarily 

or  chiefly  affected.  i.  •  ■  .-t  ^^f 

Causes.— Gonorrhoea  is  the  most  frequent  cause ;  but  "^J^^J 
the  testicle,  and  irritation  of  the  prostatic  urethra  as  from  the 
tying-in  of  a  catheter,  or  from  the  impaction  of  a  calculus  or  frag- 
ment of  a  calculus,  are  not  uncommon  causes.  Orchitis  sonaetime^ 
occurs  during  an  attack  of  mumps,  also  orchitis  and  epididymitis  may 
follow  typhoid  fever,  and  are  then  said  to  be  due  to  -etas^^^^^^^ 
Inflammation  also  occurs  in  gout,  occasionally  m  rheumatism  and 
malaria.  It  has  also  been  attributed  to  the  use  of  f^^^l^l''^^'"' 
for  the  cure  of  gonorrhoea.  How  inflammation  of  the  testicle  is 
induced  by  the  irritation  of  the  urethra  is  a  disputed  question.  it 
is  variously  taught,  however,  that  it  is  due  ^0-1,  -flanjmation 
spreading  along  the  vas,  the  most  likely  view  ;  2,  reflex  irritation  , 

and  3,  metastasis.  ^    ,     •  ^   i.  i  nnn 

Palhology.-The  walls  of  the  tubules  and  the  "^tertubula  con^ 
nective  tissue  become  infiltrated  with  inflammatory  Foducts  a„d 
the  tubules  filled  with  desquamated  epithelium  R^^^^^^^.™^.  ^ 
occurs,  leaving  the  testicle  little  or  not  at  all  impaired  eithei  in 
structure    or  function.      Suppuration,   however,    is  occasionally 
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induced  ;  and  when  the  epididymis  is  chiefly  involved,  the  inflam- 
matory material,  in  place  of  being  absorbed,  may  be  converted  into 
fibrous  tissue,  which,  subsequently  contracting,  may  cause  obstruc- 
tion of  the  tubules  of  the  epididymis.  Such  may  be  known  to 
have  occurred  by  the  presence  of  a  small  hard  lump  in  the  region 
of  the  globus  minor  or  major  {fibroid  thickening  of  the  epididymis). 
An  effusion  of  fluid  into  the  tunica  vaginalis  {acute  hydrocele)  is 
common,  but  more  so  in  epididymitis  than  in  orchitis,  because  the 
visceral  layer  of  the  tunica  vaginalis  is  in  contact  with  the  inflamed 
tissue  in  the  former  case,  but  is  separated  from  it  by  the  thick 
tunica  albuginea  in  the  latter. 

Signs.  —  In  a  well-marked  case  there  is  intense  pain  in  the 
testicle,  with  a  dragging  or  aching  pain  in  the  groin  and  along  the 
course  of  the  cord.  The  testicle  is  swollen  and  exquisitely  tender 
on  handling ;  the  vas  feels  uniformly  swollen  and  thickened ;  and 
the  skin  of  the  scrotum  is  cedematous  and  of  a  dusky-red  colour. 
When  the  stress  of  the  inflammation  falls  on  the  epididymis,  the  pain 
and  swelling  is  chiefly  confined  to  the  lower  and  back  part  of  the  testicle 
— the  region  of  the  tail  of  the  epididymis,  i.e.,  the  globus  minor — and 
fluid  will  often  be  detected  in  the  tunica  vaginalis.  The  urethral 
discharge,  if  the  inflammation  of  the  epididymis  occurs  during  an 
attack  of  gonorrhoea,  generally  ceases  or  becomes  less  when  the 
inflammation  is  at  its  height.  A  slight  urethral  discharge  has 
followed  orchitis  in  which  all  connection  with  gonorrhoea  could  be 
excluded.  The  local  signs  are  often  accompanied  by  sharp  febrile 
disturbance,  raised  temperature,  furred  tongue,  nausea  or  even 
vomiting,  and  constipation. 

Treatment. — When  the  attack  is  acute,  rest  in  bed  with  the 
testicle  supported  on  a  pillow  is  desirable.  Fomentations,  and,  in 
the  intervals,  hot  boracic  poultices  applied  to  the  testicle  and 
groin  give  the  most  relief.  Internally  a  brisk  purge  should  be 
given  at  the  outset,  followed  by  saline  laxatives  and  small  doses  of 
antimony.  If  the  pain  is  very  severe,  opium  or  salicylate  of  soda 
(grs.  XX.  every  hour  or  two)  may  be  given;  or  belladonna  and 
glycerine  may  be  applied  ;  or  a  vein  of  the  scrotum  opened ;  or 
the  tunica  vaginalis  punctured  to  relieve  tension  either  with 
a  needle  in  several  places  or  with  a  tenotomy  knife.  If  sup- 
puration occurs,  a  free  incision  should  be  made  to  let  out  the 
pus.  In  subacute  attacks,  where  the  patient  is  unable  to  leave 
his  work,  a  suspensory  bandage  should  be  worn.  If  the  testicle 
remams  enlarged  it  should  be  strapped.  Appropriate  remedies 
must  be  given  should  the  inflammation  have  a  gouty,  rheumatic, 
or  malarious  origin. 

Chronic  inflammation  of  the  testicle  may  be  a  sequel  to  the 
acute  disease ;  or  it  may  begin  as  a  subacute  aff-ection,  and,  like 
the  acute  form,  may  involve  either  the  body  of  the  testicle  or  the 
epididymis,  or  both.    The  two  chief  causes  of  chronic  inflammation 
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are  syphilis  and  tubercle;  but  it  may  occur  independently  of  either 
of  these  affections,  and  should  then,  for  the  sake  of  distinction,  be 
called  dmple  chronic  orchitis  or  epididymiUs.  The  syphzhhc  and 
tuberculous  forms  are  described  separately  under  those  heads 

Sians— The  testicle  appears  enlarged,  smooth,  laterally  com- 
pressed,' or  egg-shaped,  hard,  heavy,  and  painful  on  pressure;  the 
Sculkr  senfftion  is  not  lost;  the  vas  is  bvit  s  ightly  thickened  ; 
the  skin  is  non-adherent,  and  the  epididymis  (except  when  the 
disease  is  limited  to  that  part)  is  not  distinguishable  rom  the  body 
of  the  organ.  In  chronic  epididymitis  an  indurated,  painful  and 
tendpr  lump  is  felt  in  the  situation  of  the  globus  minor  or  major. 


Fro.  510.-Tubercle  of  the  testicle  ^^J^^^^^'l^^^l  "^sf  bSLvs 
Epididymis  greatly  enlarged,    v.  Vas  much  tnicKenea. 
Hospital  Museum.) 

Treatment—Merc^^xvy  or  iodide  of  potassium  should 
internally,  and  strapping  applied  to  the  ei^arged  o^gan  -hen  t^^^ 
body  is  chiefly  affected.    In  chronic  epididymitis,  m  addition  to 
internal  remedies,  inunction  with  mercurial  ointment  may  be 

Tuberculous  disease  of  the  testis  may  result  f^'^ 
genous  infection,  i.e.,  the  tubercle  bacillus,  having  ^"tered  the  blood- 
stream from  without,  may  find  its  locus  minoris  resistenti^  m 
testicle,  as  the  result,  perhaps,  of  some  slight  mjury  or  ^^^^^^^^ 
infection  ;  or  (2)  it  may  be  secondary  to  ^^-^If"  ^^^J'^^^'t'^l  ^ 
neighbouring  organs,  such  as  the  bladder,  prostate,  etc.,  and  is  then 
due  to  extension  of  the  disease  along  the  vas  deferens. 
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Pathology. — The  disease  generally  begins  in  the  epididymis,  and 
thence  may  spread  to  the  body  of  the  organ  (Fig.  510).  It  may  also, 
when  it  primarily  attacks  the  testis,  extend  along  the  vas  to  the  vesi- 
cula  seminaUs  and  prostate,  and  thence  to  the  bladder,  and  even  to 
the  ureters  and  kidneys.  In  some  cases  the  testicle  appears  to  be 
the  starting-point  of  a  general  tuberculosis  ;  in  others,  merely  to 
be  involved  in  common  with  other  organs  in  the  general  disease. 
In  many  instances,  however,  the  disease  may  remain  localised  to 


Fig.  511. — Photograph  of  a  section  tlirough  a  tuberculous  vas  deferens.  Tubercles 
had  formed  in  the  submucous  tissue  ;  the  muscular  layers  were  much  swollen  by 
oedema  and  small  cell  infiltration. 

the  testicle,  and  no  other  manifestation  of  tubercle  occur  in  the 
body.  The  inflammatory  products  infiltrating  the  epididymis  and 
testicle  have  a  great  tendency  to  undergo  caseation,  forming 
the  non-vascular  yellow  masses  of  cheesy-looking  material  so 
characteristic  of  the  disease. 

Signs. — The  disease  usually  begins  insidiously  and  with  little 
pain.  The  epididymis,  especially  the  head  or  the  tail  if  the  tubercle 
spreads  from  the  bladder  or  prostate  up  the  vas,  and  later  the  body 
of  the  testicle,  are  found  enlarged.  The  testicle  is  usually  but 
slightly  tender  on  handling,  and  the  testicular  sensation  is  not  lost; 
a  hydrocele  may  be  present,  or  part  of  the  tunica  vaginalis  may  be 
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obliterated.  Subsequently  the  vas  becomes  irregularly  thickened, 
(Fig.  511)  so  that  it  feels  like  a  string  of  beads,  and  the  skin 
adherent,  especially  behind  and  below  where  it  is  in  contact  with 
the  epididymis  without  the  intervention  of  the  tunica  vaginalis; 
whilst  still  later  the  skin  may  give  way  and  a  fungus  com- 
posed of  the  infiltrated  tubules  protrude,  or  a  discharging  sinus 
be  produced.  The  vesicula  seminalis  or  prostate  may  now  be  felt 
enlarged  on  examining  by  the  rectum,  and  bladder  or  urinary  troubles 
may  set  in ;  whilst  symptoms  of  tubercle  in  the  lung,  larynx  or  other 
organs  may  supervene  and  the  patient  succumb  to  tuberculous  disease. 
At  other  times  no  constitutional  signs  manifest  themselves,  and  the 
patient  may  completely  recover. 

Diagnosis.— From  syphilHic  orchitis  it  may  generally  be  dis- 
tinguished by  the  enlargement  of  the  epididymis,  the  moniUform 
thickening  of  the  vas,  presence  of  testicular  sensation,  adhesion  of 
the  skin,  tendency  to  softening  and  suppuration,  enlargement  of  the 
vesicula  seminalis,  concomitant  signs  of  tubercle  elsewhere,  non- 
effect  of  anti-syphilitic  remedies  and  the  discovery  of  tubercle 
bacilli,  should  there  be  an  open  wound,  by  cultivation  and  inocula- 
tion experiments.  From  malignant  disease  it  may,  as  a  rule,  be 
readily  diagnosed,  in  that  the  malignant  affection  is  of  rapid 
growth,  and  affects  the  whole  organ  without  distinction  of  body 

or  epididymis.  .      ■,    j      --u  a 

Treatment.— The  constitutional  treatment  is  that  already  described 
under  Tubercle  (p.  95).    The  local  treatment  consists  in  suspension 
of  the  organ,  avoidance  of  horse  or  other  violent  exercise,  and 
recumbency  during  an  exacerbation  of  the  inflammation.    In  the 
early  stages,  before  the  vas  or  vesicula  seminalis  has  become  involved, 
some  surgeons  advise  the  removal  of  the  organ  for  the  purpose  of 
preventing,  if  possible,  general  dissemination  of  the  disease,  and 
.  where  both  testicles  are  affected,  even  the  removal  of  both.  Others, 
however,  only  advise  the  removal  of  the  testicle  should  it  become 
destroyed  by  the  disease  or  the  vas  infiltrated.    Where  the  disease 
is  apparently  confined  to  the  epididymis,  the  latter  structure  may 
be  dissected  off  the  testis,  or  an  incision  may  be  made  into  it,  aud 
the  caseating  tubercle  scraped  away.     By  thus  merely  removing 
the  epididymis  the  patient  is  not  rendered  impotent,  which  is 
important  in  bilateral  disease.    If  the  vesicula  seminalis  is  found 
affected  in  the  early  stages,  or  signs  of  tubercle  are  discovered  in 
the  lung  or  other  parts,  the  testicle  should  not  be  excised  Should 
the  testicle,  however,  caseate  and  suppurate  it  had  even  then  better 
be  excised.    (See  Excision  of  the  Testis,  p.  1083.) 

Syphilitic  disease  of  the  testicle  occurs  during  the  late 
secondary  and  the  tertiary  stages  of  syphilis. 

Pathology.— The  lesion  in  the  secondary  stsiges  of  syphilis  usually 
takes  the  form  of  a  small-ccU-infiltration  of  the  intertubular  con- 
nective tissue  {syphilitic  interstitial  orchitis) ;  m  the  later  sUges, 
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of  distinct  g-ummatous  masses,  resembling  giimmata  in  other  situa- 
tions {gii/mmatous  orchitis).  The  body  of  the  testicle  alone  is  usually 
affected,  and  tiiough,  in  some  instances,  syphilitic  epididymitis  is  met 
with,  the  cord  and  epididymis  generally  escape.  In  the  secondary 
stage  both  testicles  may  be  implicated,  either  simultaneously,  or,  as 
more  often  happens,  one  after  the  other,  the  disease  here,  as  in 
other  secondary  affections,  manifesting  its  tendency  to  be  symmetrical. 
Under  appropriate  treatment  the  small-cell-infiltration  may  be  com- 
pletely absorbed,  leaving  the  testicle  apparently  little,  if  at  all, 
affected;  or  it  may  undergo  fibroid  changes,  and  the  subsequent 
shrinking  of  the  fibrous  tissue  produce  more  or  less  atrophy  of  the 
organ.  Bat  it  seldom  breaks  down  and  suppurates  as  the  gum- 
matous form  in  patients  with  undermined  constitutions  is  apt  to 
do.  In  the  tertiary  affection  one  testicle  only  is,  as  a  rule,  involved, 
the  asymmetrical  character  of  ter- 
tiary syphilis  being  thus  borne  out. 
The  gummatous  masses  may  clear 
up  under  treatment,  but  where  the 
constitution  is  impaired  they  are 
liable  to  break  down  and  suppurate, 
or  a  fungous  protrusion,  though 
rarely,  may  occur.  The  typical 
appearance  of  a  gummatous  testicle 
on  section  is  seen  in  Fig.  512,  and 
microscopically  in  Fig.  22,  p.  77. 
The  organ  is  occupied  by  large 
yellowish-white  nodules  of  a  tough, 
fibrous,  non-vascular  material ;  some 
of  the  gummata  are  distinct ;  the 
remainder  have   coalesced    into  a 

mass  which  occupies  the  anterior  part  of  the  organ.  A  loose  fibroid 
tissue,  which  is  very  vascular  and  of  a  pink  colour  in  the  original 
specimen,  surrounds  and  separates  the  nodules. 

Signs. — Syphilitic  disease  is  insidious  and  painless  in  its  onset, 
the  testicle  often  attaining  some  size  before  the  patient's  attention 
is  directed  to  it.  The  testicle  is  enlarged,  very  hard,  not  tender  on 
handling,  and,  as  a  rule,  absolutely  painless  ;  the  testicular  sensation 
is  completely  lost ;  the  skin  is  not  involved,  but  appears  natural, 
and  is  freely  movable  over  the  swelling.  The  signs,  however,  vary 
somewhat  according  to  the  stage  of  syphilis  at  which  the  testicle  is 
affected.  Thus,  in  the  secondary  stages,  tlie  testicle  is  smooth,  oval, 
and  often  laterally  compressed  ;  in  the  tertiary,  nodular  and  irregular, 
and  the  tunica  vaginalis  frequently  contains  fluid  {vaginal  hydrocele) 
(Fig.  513).  In  the  secondary,  usually  both  testicles  are  afl'ected  ;  in 
the  tertiary,  often  only  one.  In  the  tertiary,  moreover,  the  gummata, 
in  neglected  cases,  or  where  the  constitution  is  iniderniined,  may 
break  down,  the  skin  become  involved  in  the  inflammation  and 


Fig.  512.-— -Syphilitic  testicle.  Gum- 
matous variety.  (St.  Bartholomew's 
Hospital  Museum.) 
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give  way,  and  a  sore  having  the  characters  of  a  tertiary  syphilitic 
ulcer  result.  More  rarely  a  fungus  may  protrude.  The  characters 
of  the  secondary  and  tertiary  disease,  however,  often  merge  into  one 
another. 

Diagnosis. — A  syphilitic  testicle  may  have  to  be  diagnosed  from 
simple  orchitis  and  from  tuberculoxis  disease.  The  freedom  of  the 
vas  and  epididymis,  the  absence  of  all  pain  and  tenderness  on 
handling,  the  loss  of  testicular  sensation,  the  hardness  of  the  organ, 
the  non-implication  of  the  skin,  the  presence  of  a  vaginal  hydrocele. 


Fig  513.  -  Syphilitic  testicle,  t.  Gumma  in  body  of  testicle,  k.  Epic  ulynus  not 
enlarged  but  with  a  small  cyst  in  the  globus  major,  h.  Large  vaginal  hydrocele. 
(St.  Bartholomew's  Hosintal  Museum.) 

the  history  of  syphilis,  the  fact  that  the  patient  has  not  had  gonor- 
rhoea or  a  previous  attack  of  acute  orchitis,  nor  received  an  mjury 
to  the  testicle,  and  the  absence  of  signs  of  tubercle  in  other  organs, 
point  to  the  disease  being  of  a  syphilitic  origin.  The  presence  of  a 
vaginal  hydrocele  is  not  of  much  diagnostic  value,  since  it  is  almost 
as  common  in  tubercle  as  in  syphilis.  It  must  not  be  forgotten, 
however,  that  syphilis  may  occur  in  a  tuberculous  subject;  and 
that  the  characters  of  the  two  affections  may  then  be  more  or  less 
combined. 

Treatment.— earlier  the  testicle  is  affected  in  the  course  ot 
constitutional  syphilis,  the  more  marked  will  be  the  eflect  of 
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mercury ;  the  later,  of  iodide  of  potassium.  Often  the  best  results 
are  obtained  from  the  two  drugs  combined.  Locally,  the  testicle 
may  be  merely  suspended ;  or  it  may  be  strapped  in  the  earlier 
stages  with  advantage.  Any  fluid  in  the  tunica  vaginalis  will 
commonly  be  absorbed  during  the  treatment,  though  sometimes 
tapping  may  be  required.  Should  the  skin  give  way,  and  an  ulcer 
be  produced,  it  should  be  treated  like  other  syphilitic  ulcers. 
Sometimes  neither  iodide  of  potassium  alone  nor  in  combination  with 
mercury  has  any  effect ;  in  such  cases,  and  in  those  instances  in 
which  the  testicle  becomes  totally  disorganised,  extirpation  becomes 
necessary. 

Chondromata  or  eartilaginotis  tumoxirs  of  the  testicle  are 
very  rare.  An  example,  however,  is  shown  in  the  accompanying 
illustration  (Fig.  514).  They  may  be  known  by  their  extreme  hard- 
ness.   They  were  thought  to  arise  in  connection  with  portions  of  the 


Fig.  514. — A  chondroma,  so-called,  of  the  testicle. 
(St.  Bartholomew's  Hospital  Museum.) 


embryonic  cells  of  the  protovertebrse  carried  down  from  the  lumbar 
region  with  the  testicle  during  its  descent.  Now  with  more  reason 
they  may  be  considered  to  be  endotheliomas  (see  p.  135).  Removal 
of  the  testicle  is  the  proper  treatment. 

Cystic  disease  of  the  testicle  embraces  two  distinct  condi- 
tions, (a)  one  a  simple,  benign,  cystic  transformation  of  the  testis, 
the  cysto-fibroma  or  simple  cystoma,  and  {b)  a  rapidly-growing 
malignant  tumour  (the  so-called  cysto-sarcoma)  in  which  besides  its 
cystic  nature  there  are  sarcomatous  elements.  Both  are  probably 
varieties  of  the  same  disease,  and  differ  chiefly  in  the  structure  of 
the  inter-cystic  stroma,  which,  in  the  simple  cystoma,  consists  of 
simple  fibrous  elements,  and  in  the  malignant  form  of  an  embryonic 
connective  tissue.  They'  run  widely  different  clinical  courses,  the 
one  being  benign,  and  not  tending,  as  a  rule,  to  recurrence  after 
removal ;  the  other  growing  rapidly  and  leading  to  dissemination  in 
distant  organs  as  well  as  to  recurrence  in  situ  after  removal. 

Signs.— The  simple  cystoma  grows  slowly,  and  seldom  attains  a 
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size  larger  than  a  turkey's  egg.  It  is  smooth  on  the  surface,  and  is 
ovoid  in  shape.  In  consistence  it  varies  according  to  the  size  of  the 
cysts.  The  spermatic  cord  is  not  involved,  and  the  lumbar  glands 
are  not  enlarged.  The  disease  usually  occurs  in  middle  life.  The 
cy&to-&arcoma  grows  rapidly,  and  in  the  space  of  a  few  months  may 
attain  the  size  of  a  cocoa-nut.  The  surface  is  usually  uneven  and 
the  oval  shape  of  the  testis  is  speedily  lost.  The  cysts,  which^are 
large  and  numerous,  impart  a  sense  of  elasticity  to  the  touch'.  The 
lumbar  glands  may  be  enlarged  if  the  disease  has  existed  long  enough. 

Treatment.  In  both  varieties  the  testicle  should  be  removed  as 

soon  as  the  growth  is  recognised.  Recurrence  is  very  likely  to  take 
place  in  the  malignant  type,  and  sometimes  even  in  the  benign 
variety,  but  when  this  happens  the  intercystic  connective  tissue  is 

usually  found  to  be  on  the  borderland  of 
malignancy. 

Other  benign  tumours  of  the  testicle, 
such  as  fibroma,  myvoma,  myoma,  and 
osteoma  occur.  Also  dermoid  cysts  are  found, 
in  children. 

Malignant  disease  of  the  testicle  occurs 
in  the  form  of  round-celled  sarcoma,  more 
rarely  in  the  form  of  soft  carcinovia ;  but, 
without  a  microscopical  examination,  the  two 
diseases,  even  on  section,  are  often  quite 
indistinguishable.     Perhaps  both  kinds  occur 
together  when  the  growth  may  be  termed  a 
malignant  teratoma.    Sarcoma  begins  in  the 
intertubular  connective  tissue,  and  most  fre- 
quently occurs  in  early  life  ;  carcinoma  in  the 
tubules,  as  a  proliferation  of  the  epithelial 
lining,  and  is  most  often  met  with  after  the 
ueiiuu  ui  ^x^^x.  c^^.    In  both,  the  body  of  the  organ  is  primarily 
affected  and  all  distinction  between  it  and  the  epididymis  is  soon 
lost     Some  effusion  into  the  tunica  vaginalis  may  at  first  occur; 
the  two  surfaces,  however,  rapidly  become  adherent,  the  skin  is 
implicated,    and  a   f ungating   mass   protrudes   externally,  ihe 
lumbar  glands  are  generally  affected,  the  inguinal  only  becoming 
involved    after    the    skin   has    been    reached.     Later  general 
dissemination  through  internal  organs  occurs.    In  a  typical  case 
(Fie   515)  the  growth  appears,  on  section,  like  a  mass  of  vascular 
brain-matter,  blotched  in  places  with  blood;  whilst  fibrous  bands 
the  remains  of  the  trabeculaj  testis,  are  generally  seen  traversing  the 
growth.    Masses  of  cartilage  are  often  found  in  the  sarcomata,  and 
cysts,  sometimes  containing  intracystic  growths,  are  not  uncommon 
{cystic  sarcoma).    The  disease  formerly  described  as  cystic  sarcocele 
would  generally  appear  to  be  of  such  a  nature. 

,Signs.—'n^^  swelling  is  at  first  generally  uniform,  smooth,  and 


Fig.  .515. — Soft  carcinoma 
of  the  testicle.  (St. 
Bartholomew's  Hospital 
Museum.) 

period  of  middle  age. 
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elastic,  or  tense  and  hard,  and  no  distinction  between  the  body 
and  the  epididymis  can  be  made  out ;  but  later  the  cord  becomes 
thickened  and  the  lumbar  glands  enlarged,  and  the  tumour  may 
feel  hard  in  one  place  and  soft  in  another.  Ultimately  the  skin 
becomes  adherent,  gives  way,  and  a  fungating  mass,  covered  with  a 
sanious  discharge,  protrudes. 

Diagnosis. — A  progressive  solid  enlargement  without  inflammation 
which  iodide  of  potassium  and  mercury,  with  strapping,  fail  to  arrest, 
requires  to  be  explored  with  a  view  to  removal.  It  is  generally  too 
late  for  success  when  lancinating  pain,  implication  of  the  skin  and 
lumbar  glands,  enlargement  of  the  scrotal  veins,  protrusion  of  a 
bleeding  fungus,  and  the  constitutional  cachexia,  obviously  indicate 
malignancy.  In  the  early  stages,  however,  a  puncture  or  even  an 
exploratory  incision  may  be  necessary  to  distinguish  it  from  chronic 
orchitis,  haematocele,  and  syphilitic  orchitis.  Thus,  in  malignant 
disease,  arterial  blood  will  generally  flow  ;  in  hsematocele,  a  chocolate- 
coloured  fluid  containing  hasmatin  crystals  and  broken-down  blood 
corpuscles  will  escape  ;  and  in  chronic  orchitis,  whether  simple, 
syphilitic,  or  tuberculous,  nothing  beyond  perhaps  a  drop  or  two  of 
blood  will  be  withdrawn  by  the  cannula.  At  times  a  piece  of  the 
growth  may  come  away  in  the  end  of  the  cannula,  and  a  micro- 
scopical examination  of  this  will  further  aid  in  the  diagnosis. 

Treatment. — Unless  the  glands  are  much  aff'ected,  the  cord  is 
thickened,  and  great  emaciation  or  cachexia  is  present,- with  signs 
of  the  disease  in  the  internal  organs,  excision  of  the  testicle  should 
be  performed.  When  this  appears  undesirable  from  the  above- 
mentioned  reasons,  all  that  can  be  done  is  to  give  opium  to  relieve 
pain  and  tonics  to  keep  up  the  general  health,  and  to  apply  some 
disinfecting  lotion  to  remove  the  foetor  attending  the  fungating 
mass.  After  removal  of  the  testicle  an  early  recurrence  of  the 
disease  in  the  lumbar  lymphatic  glands  or  in  the  internal  organs 
is  only  too  probable. 

Excision  of  the  testicle. — The  parts  having  been  shaved,  make 
an  incision  into  the  disease  to  complete  the  diagnosis,  using  a  separate 
knife.  Extend  this  incision  over  the  growth  from  the  external  abdo- 
minal ring  to  the  bottom  of  the  scrotum.  Free  the  cord  when  healthy 
from  its  connections  as  high  as  the  internal  abdominal  ring,  and  having 
transfixed  and  tied  it  with  a  stout  ligature,  divide  it  below  the  ligature. 
Taking  hold  of  the  distal  end  of  the  cord,  enucleate  the  testicle  with  a 
few  touches  of  the  knife,  being  careful  not  to  cut  through  the  scrotal 
septum,  and  so  remove  the  other  testicle  at  tlie  same  time,  a  danger 
best  avoided  by  giving  the  sound  testicle  into  the  charge  of  an 
assistant.  Some  surgeons  instead  of  applying  a  single  ligature  to 
the  cord  clamp  it,  and  after  the  testicle  is  removed  tie  the  vessels 
separately.  When  this  is  done,  however,  there'  is  some  danger  of 
the  cord  slipping  from  the  grasp  of  the  clamp  into  the  inguinal  canal. 
Trou})l(jsnme  hfcmorrhage  may  then  occur.    Moreover,  some  vessel 
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may  escape  being  tied,  and  recurrent  bleeding  take  place  when  the 
patient  gets  warm  in  bed. 

If  the  i;pper  part  of'  the  vas  is  infiltrated  as  in  tubercle,  it  is 
carefully  separated  from  the  spermatic  artery  where  the  two  join, 
and  having  tied  the  artery,  the  vas  is  gently  drawn  on  until  it 
comes  away  from  the  vesicula,  or  it  may  be  followed  down  to  the 
vesicula  by  enlarging  the  incision  and  pushing  back  the  peritoneum. 

When  there  is  already  suppuration  or  fungation  the  operation  can 
be  done  more  safely  through  two  incisions :  first  over  the  ring, 
which  is  after  the  removal  closed,  the  skin  sutured,  and  sealed  with 
gauze  and  collodion.  Then  only  is  the  septic  scrotum  uncovered, 
and  the  main  mass  removed,  and  the  wound  filled  with  gauze.  Thus 
septic  infection  of  the  groin  is  avoided. 

Atrophy  of  the  testicle  may  be  simply  the  result  of  old  age  ; 
or  it  may  be  due  to — 1,  inflammation,  especially  that  occurring 
during  an  attack  of  mumps  ;  2,  interference  with  its  blood  supply  as 
from  the  compression  of  the  spermatic  artery  by  a  new  growth  or 
aneurysm ;  3,  obstruction  to  the  venous  return  as  in  varicocele ;  4, 
direct  pressure  on  the  organ,  as  by  an  old  hsematocele,  or  by  the 
abdominal  muscles  or  by  a  truss  when  the  testicle  is  retained  in  the 
inguinal  canal.  .  . 

Neuralgia  of  the  testicle  is  occasionally  met  with,  but  pam  m 
the  testicle  should  not  be  pronounced  neuralgic  till  the  various  diseases 
of  the  kidney,  rectum,  bladder  and  prostate,  which  may  give  rise  to 
reflected  pain  in  the  testicle,  have  been  excluded.  When  no  cause 
for  the  pain  can  be  discovered,  the  ordinary  neuralgic  remedies  should 
be  given,  although  the  prospect  of  success  from  their  use  is  not  great. 

Abnormal  position  of  the  testis.— The  testicle  may  be 
arrested  at  some  point  along  its  normal  line  of  descent,  the  tm-per- 
fectly  or  incompletely  descended  testicle,  or  become  displaced  from 
this  line,  ectopia  testis.  Abnormalities  are  attributed  to  disturbances 
of  development;  the  union  between  the  Wolffian  duct  and  themassform- 
ing  the  body  of  the  testis  is  incomplete,  often  resembling  the  relation- 
ship of  the  ovary  to  the  tubes  of  the  parovarium,  or  the  vas  alone  may 
descend  and  the  epididymis  become  unravelled  ;  or  the  cord  appears 
unduly  short,  or  perhaps  in  ectopia  fibres  of  the  gubernaculum  testis 
pull  in  an  abnormal  direction.  Of  retained  testis  p^'oper  there  are 
two  chief  varieties,  viz.,  1,  abdominal  retention  in  which  the  testis 
is  located  at  or  near  its  starting  point  in  the  lumbar  region  or  in  the 
iliac  fossa ;  2,  inguinal  retention  in  which  it  lies  in  relation  to  the 
inguinal  canal,  within  the  external  abdominal  ring,  where  it  is 
often  associated  with  a  hernia.  Outside  the  external  abdominal  ring 
its  descent  may  remain  incomplete,  the  testis  being  placed  m  the 
genito-scrotal  fold,  or  in  the  upper  part  of  the  scrotum,  the  cord 
being  too  short  to  admit  of  complete  descent. 

Of  ectopia  testis  there  are  four  varieties  :  {a)  inguinal  ectojna,  m  which 
the  testis  lies  superficial  to  the  aponeurosis  of  the  external  oblique 
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and  may  be  pushed  outwards  by  a  truss  towards  the  anterior  iliac 
spine  ;  (b)  penile  ectopia,  in  which  the  testis  is  found  at  the  root  of 
the  penis ;  (c)  perineal  ectopia,  in  which  the  testis  is  in  the  perineum 
in  front  of  the  anus ;  (d)  crural  ectopia,  in  which  the  testis,  after 
escaping  from  the  abdominal  ring,  descends  over  Poupart's  ligament 
into  Scarpa's  triangle.  An  exit  of  the  testis  by  the  crural  canal  has 
not  been  clearly  demonstrated. 

Treatment. — In  abdominal  or  iliac  retention  nothing  need  be  done. 
In  ingiiinal  retention  the  testicle  may  be  coaxed  into  the  scrotum 
by  gentle  manipulations,  and  a  truss  with  a  <-shaped  pad  applied 
over  the  inguinal  canal  should  there  be  signs  of  a  hernia.  If  this 
truss  does  not  keep  up  the  hernia  the  testis  had  better  be  placed  in  the 
scrotum.  The  sac  of  the  hernia  may  then  be  removed  and  the  canal 
and  ring  sutured  (p.  947).  Some  recommend  that  the  testicle  be 
returned  into  the  abdomen,  especially  when  the  condition  is  bilateral, 
but  this  is  not  advisable,  since,  should  an  attack  of  gonorrhoeal 
epididymitis  be  contracted,  the  inflammation  might  spread  to  the 
general  peritoneal  cavity,  and  should  malignant  disease  occur,  the 
testicle  could  not  so  easily  be  removed.  In  ectopia  testis,  also,  an 
attempt  may  be  made  to  place  the  testis  in  the  scrotum  by  a  plastic 
operation.  The  testis  should  be  removed  if  it  appears  ill  developed, 
and  a  full-sized  and  well-descended  testis  exists  on  the  opposite  side. 
When  the  condition  is  bilateral  both  should  be  preserved. 

The  testis  may  be  fixed  in  a  pocket  made  in  the  bottom  of  the 
scrotum,  and  for  a  few  days  the  scrotum  fixed  to  the  skin  of  the 
thigh.  Or,  better,  the  testis  is  passed  out  through  a  half-inch 
incision  at  the  bottom  of  the  scrotum  where  it  is  allowed  to  remain 
for  a  week ;  it  is  then  pressed  back  just  within  the  skin  of  the 
scrotum,  to  which  the  testis  unites.  Thus  as  the  scrotum  develops 
the  testis  is  drawn  down. 

Removal  of  glands  in  the  groin  (see  p.  453). 
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SuROtOAL  Diseases  of  the  Female  Genital  Organs. 

Examination  of  the  female  genital  organs. — Position. — 
The  patient  may  be  placed — 1,  in  the  obstetrical  position,  i.e.,  on 
the  left  side,  with  the  left  arm  drawn  back,  the  buttocks  close  to 
the  edge  of  the  couch  and  the  thighs  well  flexed  ;  2,  in  the  dorsal 
position,  with  the  buttocks  raised  on  a  pillow  to  take  oflF 
intestinal  pressure,  the  knees  apart,  and  the  feet  supported  ;  or,  3, 
in  the  genupectoral  position,  i.e.,  resting  on  the  knees  and  chest 
with  the  head  turned  to  one  side  ;  the  pressure  of  the  intestines 
is  thus  removed,  so  that  the  bladder,  vagina,  or  rectum,  when  a 
speculum  is  passed,  is  distended  by  atmospheric  pressure. 

The  vagina  is  examined  by  covering  the  finger  with  vaseline, 
sliding  it  over  the  posterior  fourchette  and  up  the  posterior  wall 
so  as  to  avoid  touching  the  clitoris.  The  uterus,  ovaries,  and 
pelvis  generally,  are  examined  bimanually,  i.e.,  with  one  finger  in 
the  vagina  and  the  other  hand  on  the  hypogastrium. 

A  vaginal  speculum  is  warmed  and  greased,  then  the  labia  are 
separated  by  the  left  thumb  and  forefinger,  the  posterior  fourchette 
is  pressed  backwards  and  the  speculum  pushed  up  the  posterior 
wall  until  by  slight  movements  the  cervix  appears.  .  It  can  be 
illuminated  by  a  small  electric  lamp  or  head  mirror. 

Examination  of  the  uterus. — See  p.  1106. 

A  rectal  exa/mination  should  be  substituted  for  a  vaginal  one  in 
unmarried  women.  It  is  a  valuable  supplement  to  the  vaginal, 
especially  when  made  under  an  ansesthetic,  and  when  the  uterus 
is  drawn  down  and  fixed  by  grasping  the  cervix  with  a  volsella, 
as  then  the  finger  can  reach  up  behind  the  uterus  and  examine 
the  ovaries,  tubes,  and  broad  ligaments. 

Diseases  of  the  Vulva. 

.  Vtdvitis,  or  inflammation  of  the  vulva,  is  in  adults  most  usually 
the  result  of  gonorrhoea,  but  occurs  in  young  children,  from  other 
causes,  such  as  cold,  injury,  the  irritation  of  thread-worms  (pp.  71,  72). 
Sometimes  the  sebaceous  glands  and  hair-follicles  of  the  labia  are 
chiefly  afi-ected,  the  parts  then  appearing  dotted  over  with  small  red 
pimples,  and  later,  if  suppuration  occurs,  with  small  pustules.  There 
is  usually  much  redness  and  oedema,  and  an  ofi'ensive  discharge.  It 
is  of  some  importance  to  recognise  the  fact  that  the  disease  may 
occur  in  children  from  simple  causes,  as  well  as  from  gonorrhoea. 
The  presence  or  absence  of  the  gonococcus  in  the  discharge  will  settle 
the  diagnosis.  Gonorrhoeal  complications  may  follow.  Treatment.— 
In  addition  to  the  removal  of  the  cause,  cleanliness,  rest,  attention  to 
the  general  health,  and  the  use  of  a  mild  astringent  lotion,  are  all 
that  is  usually  required.  •  . 
Abscess  occasionally  follows  inflammation  of  the  vulva.    It  is 
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often  due  to  the  extension  of  inflammation,  generally  gonorrhoeal, 
to  Bartholin's  gland,  or  to  suppuration  in  a  labial  cyst.  A  free  and 
early  incision  should  be  made  to  prevent  burrowing  of  pus,  which 
is  otherwise  apt  to  occur,  leading  to  the  formation  of  obstinate 
fistulaj.  Shovdd  these  form  they  should  be  freely  excised  along  with 
the  gland. 

Adhesion  of  th.e  labia  majora  sometimes  occurs  as  an  inflam- 
matory aff"ection,  the  result  of  vulvitis.  The  labia  should  be  separated 
by  forcibly  drawing  them  asunder,  with  the  assistance,  if  necessary, 
of  a  probe,  and  a  piece  of  iodoform  gauze  placed  between  them  to 
prevent  readhesion.  If  neglected,  it  may  be  a  source  of  incon- 
venience at  puberty.  The  parts  are  then  more  firmly  adherent,  and 
may  require  division  by  the  knife. 

Varicocele  of  the  labium. — If  the  veins  become  very  large 
there  is  danger  of  rupture  with  bleeding  externally  or  the 
formation  of  a  htematoma.  The  varicocele  enlarges  during  preg- 
nancy. A  small  mass  may  be  destroyed  by  the  cautery.  When 
large  the  base  should  be  transfixed  by  one  or  two  steel  skewers  and 
surrounded  behind  the  skewers  by  an  elastic  band.  The  mass  is 
then  cut  away  and  the  vessels  tied  before  relaxing  the  band. 

Hsematoma  of  the  labium  may  be  caused  by  an  injury  such 
as  a  kick  or  from  falling  astride.  When  a  varicocele  is  present,  the 
violence  may  be  of  the  slightest.  The  labium  is  distended  by  a 
blood-clot,  and  a  wall  of  fibrous  tissue  forms,  which  increases  in 
thickness  by  chronic  inflammation.  The  cavity  should  be  incised, 
the  blood-clot  turned  out,  the  bleeding  points  tied,  and  the  cavity 
filled  with  gauze.  If  the  wall  is  very  thick  it  must  be  completely 
excised,  and  this  should  be  done  before  suppuration  supervenes. 

Noma  is  an  infective  inflammation  of  the  vulva,  attended  by 
phagedenic  ulceration,  and  is  not  infrequently  met  with  in  the 
ill-fed,  weakly  children  of  the  poor,  especially  after  the  exanthe- 
mata. Like  cancrum  oris,  it  probably  depends  upon  the  presence 
of  a  specific  micro-organism  (p.  111).  It  begins  as  a  dusky-red, 
indurated  patch  on  one  labium,  with  much  swelling  and  oedema, 
and  spreads  rapidly,  the  central  parts  often  becoming  gangrenous. 
It  is  attended  with  severe  constitutional  disturbance,  which  soon 
assumes  the  typhoid  type,  and  death  from  exhaustion  or  septi- 
csemia  frequently  ensues.  It  may  be  followed  by  much  cicatricial 
contraction,  and  even  occlusion  of  the  vulval  orifice.  The  treat- 
ment should  be  energetic  (see  p.  37),  whilst  fluid  nourishment, 
stimulants,  and  iron  should  be  freely  given,  and  opium  cautiously 
administered  in  doses  suitable  to  the  age  of  the  child.  In  severe 
cases,  the  continuous  warm  permanganate  bath  has  been  found  of 
great  service 

Labial  hernia  (see  p.  938). 

Hydrocele  of  the  canal  of  Nuck.— The  processus  vaginalis 
m  the  inguinal  canal  or  labium  remains  unobliterated  and  the 
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hydrocele  is  then  reducible,  or  it  is  encysted  and  forms  a  small 
swelling.     Treatment. — Excision. 

Cysts  in  the  labium  are  generally  due  to  the  obstruction  of  a 
mucous  follicle  or  the  duct  of  Bartholin's  gland  as  the  result  of 
irritation.  Dermoid  and  sebaceous  cysts  are  more  rarely  met  with. 
The  mucous  cysts  generally  contain  a  glairy  fluid,  and  as  their 
walls  are  thin,  appear  as  semi-translucent,  oval,  elastic  swellings. 
They  occasionally  suppurate.  If  possible,  the  cyst  should  be  com- 
pletely excised ;  if  not,  the  excision  of  a  portion  of  the  wall,  with 
cauterisation,  plugging,  or  scraping  away  the  lining  membrane  to 
ensure  healing  from  the  bottom,  is  employed. 

Condylomata  and  venereal  warts  are  very  common  in  this 
situation.  They  require  no  special  description,  and  should  be 
treated  as  described  under  Venereal  Infection. 

Tuberculous  ulceration,  Lupus,  or  Esthiomene  (eating), 
whilst  very  rare,  occurs  as  a  progressive  ulceration  which  has  to  be 
distinguished  from  tertiary  syphilis. 

Pruritus  may  depend  on  various  causes,  as  diabetes,  eczema, 
ascarides,  pedicuh,  etc.  These  should  be  sought,  and,  if  possible, 
removed,  the  irritation  being  allayed  in  the  meantime  by  such 
treatment  as  is  mentioned  under  Pruritics  ani  (p.  964). 

Elephantiasis  of  the  labium  is  a  tropical  disease,  the  result 
of  filariasis.    A  pendulous  tumour  increases  in  size  until  it  prevents 
walking.    The  base  is  transfixed  with  skewers  and  surrounded  by 
an  elastic  ligature,  after  which  the  tumour  can  be  easily  cut  away. 
Ruptured  perineujn  (see  p.  576). 

Tumours. — Fibrous  tumours  are  occasionally  met  with  in  the 
labium.  They  are  usually  of  the  soft  variety,  and  often  contain 
myxomatous  elements.  They  are  frequently  allowed  to  attani  a 
large  size,  and  become  pedunculated.  Fatty  tumours  and  ncew  are 
also  met  with  ;  sarcomata  but  rarely.    Treatment. — Removal. 

Epithelioma  may  arise  in  a  labium  or  in  the  prepuce  of  the 
clitoris,  exceptionally  in  the  glans  of  the  clitoris.  It  may  generally 
be  distinguished  from  venereal  warts  and  syphilitic,  tuberculous,  or 
lupoid  ulceration  by  the  surrounding  induration,  the  sinuous  and 
everted  edges  of  the  ulcer,  the  history  of  the  case,  the  age  of  the 
patient,  and  the  early  enlargement  of  the  inguinal  glands.  It  is 
often  preceded  on  the  labium  by  chronic  eczema  and  psoriasis  or 
leukokeratosis  similar  to  that  described  on  the  tongue.  Treatment 
—Early  and  wide  removal  of  the  growth,  together  with  the  inguinal 
glands  (see  p.  453).  Chronic  patches  of  eczema  or  psoriasis  should 
be  excised  before  epithelioma  occurs  by  making  an  oval  incision  and 
uniting  by  suture. 

Diseases  of  the  Female  Urethra. 
Urethral  caruncles  or  vascular  tumours  occur  as  small, 
florid,  intensely  sensitive  excrescences  usually  situated  about  the 
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entrance  of  the  urethra,  often  surrounding  it  like  a  ring  and  perhaps 
extending  some  distance  up  it.  They  sometimes  appear  to  be  due 
to  sHght  injury  during  catheterisation,  or  to  inflammation.  They 
give  rise  to  increased  frequency  of  micturition,  pain  during  the  act, 
and  intermittent  attacks  of  hsemorrhage,  thus  somewhat  simulating 
the  symptoms  of  a  calculus  ;  but  inspection  at  once  reveals  the 
nature  of  the  affection.  Treatment. — Ligature,  or  the  application 
of  the  thermo-cautery,  generally  suffices  for  their  cure,  but  the 
urethra  must  not  be  injured  or  a  stricture  will  result. 

Chronic  urethritis,  with  urethral  abscess  and  sinus. — This 
is  generally  caused  by  gonorrhoea,  and  is  a  common  latent  source 
of  gonorrhoeal  infection.  Vaginal  douches  prove  useless.  When 
the  finger  is  drawn  outwards  along  the  urethra  pus  is  pressed  out 
of  pockets.  Sometimes  Skene's  tubes,  the  supposed  terminal  ends 
of  the  Wolffian  duct,  are  affected.  A  speculum  is  passed  into 
the  urethra  to  put  it  on  the  stretch,  and  a  probe  is  inserted  into 
the  pockets.  Each  pocket  is  then  wiped  out  with  a  strong  antiseptic 
or  scraped,  or  the  mucous  membrane  slit  up  so  as  to  lay  the 
sinus  open. 

Catheterisation  of  the  female  urethra  may  be  done  by  a 
soft  rubber  or  glass  catheter.  It  may  be  passed  in  the  lateral 
position  with  the  knees  well  bent  or  in  the  dorsal  position  with  the 
thighs  slightly  abducted.  It  is  best  to  have  the  meatus  plainly  in 
view  by  separating  the  labia  with  the  thumb  and  finger,  and  putting 
the  end  of  the  catheter  straight  into  the  meatus,  guided  by  a  good 
light. 

Dilatation  of  the  female  urethra  for  the  purpose  of  examining 
the  bladder,  removing  a  stone  or  foreign  body  from  the  bladder,  or 
catheterising  th6  ureters  is  readily  effected  by  the  iirethral  dilator, 
or  graduated  sound.  The  dilatation  should  be  gradual,  so  as  to 
stretch  and  not  rupture  the  compressor  urethrse  lest  incontinence 
follow.  Cocain  (20  per  cent.)  on  a  pledget  of  cotton-wool,  or  general 
auEesthesia,  may  be  employed. 

Epithelioma  may  grow  from  the  urethra  or  extend  to  it  from 
the  clitoris,  forming  a  papillated  mass  or  a  deep  indurated  ulcer.  At 
first  there  is  a  tendency  to  retention,  later  to  incontinence,  of  urine. 
Excision  should  be  done  early.  If  extensive  enough  to  involve  the 
whole  urethra  and  invade  the  bladder,  a  suprapubic  fistula  may  be 
established  and  the  excision  wound  closed. 

Patent  urethra. — This  may  be  a  congenital  condition  or  the 
result  of  excessive  dilatation.  The  careful  application  of  the 
galvano-cautery  will  reduce  the  opening.  When  this  has  failed  the 
urethra  has  been  dissected  up,  a  -fine  catheter  inserted  and  over  it 
the  urethra  twisted  tlirough  about  90  degrees  and  fixed  by  sutures 
(Gersuny's  operation)  ;  in  other  cases  paraffin  wax  has  been  injected 
into  the  tissue  around  the  urethral  orifice. 

Urethrocele. — A  red  mass  of  prolapsed  mucous  membrane  may 
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protrude  from  the  urethra  of  little  girls,  and  is  accompanied  by 
incontinence.  The  excess  of  mucous  membrane  is  destroyed  by  the 
cautery. 

Abnormalities  of  the  Female  Genitals, 

Persistent  cloaca. — The  normal  anus  is  absent,  and  the  rectum 
opens,  guarded  by  a  sphincter,  within  the  posterior  fourchette  (Fig. 
453,  p.  963).    It  may  be  left  alone  in  most  cases. 

Hypospadias. — Owing  to  the  incomplete  division  of  the  uro- 
genital sinus,  the  bladder  appears  to  communicate  with  the  vagina, 
and  there  is  incontinence  of  urine ;  or  there  is  no  vagina,  but  the 
patient  passes  both  urine  and  menstrual  fluid  through  the  urethra 
under  the  clitoris. 

Epispadias  and  extroversion  of  the  bladder  is  much  rarer  than 
hi  the  male.  The  most  extensive  deformity  shows  the  back  wall  of 
the  bladder  and  trigone,  with  the  urine  escaping  from  the  ureters,  a 
gap  in  the  position  of  the  symphysis,  and  the  labia  wide  apart.  In  the 
lesser  deformity  the  urethra  forms  a  groove  opening  on  the  vestibule 
and  the  clitoris  is  split.  The  treatment  should  be  on  the  lines 
described  for  the  male  genitals. 

Hypertrophy  of  the  labia  minora  or  nymphse. — They  may  be 
so  increased  in  size,  especially  in  some  tropical  countries,  as  to  hang 
down  as  pendulous  vascular  folds.    Treatment. — Removal. 

Atresia  of  the  hymen.— The  hymen  may  form  a  rigid  ring 
resisting  dilatation  and  rupture,  or  may  present  more  than  one 
small  opening.  It  is  generally  incorrect  to  speak  of  imperforate 
hymen;  it  is  nearly  always  the  vagina,  just  above  the  hymen, 
which  is  imperforate.  When  tags  of  a  torn  hymen  remain  inflamed 
they  may  be  a  cause  of  pain  and  spasm,  dyspareunia.  Treatment. — 
Notching  and  dilatation  under  an  ansBsthetic,  also  the  removal  of  tags 
with  the  scissors  or  cautery. 

Hermaphroditism.— The  term  is  now  used  for  individuals  whose 
sex  is,  superficially  at  least,  doubtful  owing  to  arrest  of  development. 
There  is  no  such  thing  as  the  occurrence  in  the  same  individual  of 
the  genital  organs  of  both  sexes,  either  anatomically  or  physiologically 
perfect.    But  an  incomplete  development  is  occasionally  met  with. 

Male  hermaphroditism  is  the  most  frequent  anomaly.  The  patient 
is  a  male  with  an  arrest  of  the  external  genitals  which  then  resemble 
those  of  the  female.  The  penis  is  stumpy  like  a  clitoris,  the  urethra 
is  in  a  condition  of  hypospadias,  the  floor  being  absent  back  to  the 
orifice  of  the  uterus  masculinus,  into  which  a  probe  may  be  passed. 
The  scrotum  is  cleft  and  the  prominence  on  either  side  contauis  the 
testis,  from  which  runs  the  vas  deferens— often  with  some  hernia.  It 
is  a  grave  practical  error  to  mistake  the  child  for  a  female. 

Female  hermai^hroditism.— The  clitoris  may  be  excessively  long, 
evnd  this  may  be  combined  with  labial  adhesions  and  inguinal  hernise 
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containing  the  ovary.  The  adhesions,  however,  will  yield  and  expose 
the  vagina,  and  a  rectal  examination  will  discover  a  uterus.  There 
will  also  be  other  female  characteristics.  Thus  the  breast  will  be 
large,  there  will  be  an  absence  of  hair  on  the  face  and  chest,  broad 
hips,  etc. 

Partial  true  hermaphroditism. — No  real  opinion  can  be  given  in 
this  condition  unless  the  organs  supposed  to  be  testes  or  ovaries  can 
be  examined  microscopically.  The  naked  eye  appearances  of  partially 
developed  organs  are  indistinguishable.  The  first  rule  in  all  cases 
of  doubtful  sex  is  to  rear  the  child  as  a  male,  when  inconveniences 
arising  from  the  development  of  male  characteristics  as  puberty  is 
reached  are  avoided.  This  rule  covers  the  majority;  the  remainder 
are  practically  sterile  individuals,  and  whether  a  feminine  male  or  a 
masculine  female  in  general  appearance  it  is  far  better  to  treat  them 
as  males.  The  second  rule  is  to  dissuade  all  such  people  from 
marriage. 

Malformations  of  the  vagina. — A  double  or  septate  vagina 
in  part  or  for  the  whole  of  its  extent  is  due  to  the  two  ducts  of 
Miiller  not  coalescing. 

Rudimentary  or  defective  vagina. — When  this  is  attended  by 
an  absence  of  the  uterus  and  ovaries  as  found  by  a  finger  in  the 
rectum  and  a  sound  in  the  bladder,  no  trouble  ensues  until  marriage, 
when  a  demand  for  a  sufficient  vagina  arises  or  the  urethra  gets 
dilated  and  the  woman  suffers  from  incontinence.  In  such  cases  a 
pocket  may  be  made  by  cutting  and  dilating  between  the  bladder 
and  rectum,  avoiding  a  communication  with  either  of  these  cavities. 

HcBmatokolpos. — A  horizontal  septum  closes  the  vagina  imme- 
diately above  the  hymen,  and  the  vagina  above  becomes  distended  at 
puberty  by  the  collection  of  menstrual  fluid,  which  causes  a  fluctuating 
swelling  to  bulge  between  the  labia,  pushing  the  hymen  in  front  of  it. 
The  patient  has  moliminia  but  no  flow. 

Hcematometra  and  Hcematosalpinx.  —  The  distension  by  men- 
strual blood  involves  the  cavity  of  the  uterus  and  tubes  as  found 
on  rectal  bimanual  examination,  and  a  fluctuating  tumour  may  rise 
out  of  the  pelvis  and  distend  the  abdomen.  A  rupture  may  take 
place  externally,  followed  by  decomposition  and  septic  absorption, 
or  internally  into  the  peritoneal  cavity,  followed  by  peritonitis. 
Treatment. — The  vulva  is  most  carefully  cleansed,  and  then  the 
septum  is  divided  by  a  crucial  incision,  and  the  flow  allowed  to 
escape  gradually  into  an  antiseptic  dressing,  whilst  the  patient  is 
kept  rigidly  in  bed.  If  high  up,  a  sound  in  the  bladder  and  a  finger 
in  the  rectum  will  serve  as  guides.  Only  when  decomposition  has 
set  in  should  the  cavity  be  irrigated,  and  tlien  a  double  tube  must 
be  inserted,  and  a  permanganate  solution  allowed  to  flow  in  at  the 
lowest  pressure  with  free  opportunity  to  escape  by  the  second  tube, 
lest  the  fluid  pass  into  the  peritoneal  cavity.  Reunion  must  be 
prevented  by  gauze  plugs  or  the  passage  of  a  bougie. 
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DISEASES  OF  THE  VAGINA. 


•  Vaginitis  or  Colpitis.— Under  the  term  "  leucorrha3a "  dis- 
charges not  only  from  the  vagina  but  also  from  the  urethra  and 
uterus  are  generally  included. 

Acute  vaginitis.— QonoYr\vxia\  vaginitis  occurs  with  mflammation 
of  the  urethra,  vulva  and  cervix,  bat  the  last  is  the  more  important. 
The  pain  is  due  to  inflammation  of  the  urethra,  especially  felt  in 
passing  water,  and  of  the  vulva,  whilst  the  vagina  is  only  a  little 
swollen  and  discharges  yellow  muco-pus  for  a  few  days.  The 
gonorrhoeal  vulvitis  of  children  rarely  extends  to  the  vagina. 

PiLtrperal  vaginitis  results  from  the  injury  and  septic  infection. 


Fm.  Sld.-Double  hydro-salpinx.    b.  Bladder,    k.  Rectum,    u  t.  Right  tube  opened. 
L  T  Left  tube.    0  Ovary,    u.  Uterus.    (St.  Bartholomew's  Hospital  Museum. ) 

Membranous  vaginitis  with  discharge  of  shreds  occurs  occasionally 
in  the  course  of  the  exanthemata. 

Further,  acute  vaginitis  may  be  set  up  by  the  introduction  of 
septic  foreign  bodies,  instruments,  and  by  injuries. 

Chronic  vaginitis  may  follow  on  the  acute  form.  It  may  occur  m 
connection  with  disturbances  of  general  health,  anrcmia,  etc.,  and- is 
not  an  uncommon  condition  after  the  menopause  and  in  old  women. 
A  careful  examination  is  required,  aided  by  a  speculum,  of  the 
urethra,  the  vagina,  the  surface  of  the  cervix,  and  of  the  dis- 
chai-ges  escaping  from  the  uterus. 

Comp^^■ca^^ons.— Extension  of  the  inflammation  upwards  to  the 
uterus,  tubes  or  peritoneum,  to  Bartholin's  glands  and  to  the  urethra. 

Treatment.— kmie  inflammation  is  treated  by  rest,  sahne  purge, 
warm  hip  baths,  abstinence  from  alcohol,  morphine  suppositories,  and 
frequent  douching  with  permanganate.  Chronic  vaginitis  is  treated  by 
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improvement  of  the  general  health,  and  locally  by  astringent  douches 
of  chloride  of  zinc,  tannic  acid,  alum,  or  sponging  with  solutions  of 
nitrate  of  silver. 

Vaginal  ulceration  may  be  syphilitic  in  origin  or  the  result  of 
injury,  introduction  of  unsuitable  pessaries,  and  other  foreign  bodies. 
The  treatment  consists  in  removal  of  the  cause,  the  use  of  astringent 
lotions  and  iodide  of  potassium,  when  due  to  syphilis. 

Acquired  vaginal  stenosis  is  the  result  of  ulceration.  Treat- 
ment.— Rapid  dilatation  is  carried  out  under  an  anaesthetic  with  the 
fingers,  with  or  without  notching  by  a  knife.  Less  severe  cases 
are  dilated  slowly  by  bougies. 

TTunoiirs  of  the  vagina  are  all  very  rare.  A  fibro-myoma, 
sessile  or  pedunculated,  may  grow  from  the  anterior  wall  between 
the  urethra  and  anterior  fornix.  A  squamous-celled  carcinoma  or 
epithelioma  generally  commences  in  the  posterior  vaginal  fornix.  A 
glandular  carcinoma  may  be  annular  or  involve  the  whole  tube  as  a 
diflfuse  thickening.  Sarcomas  arise  in  young  children  as  well  as  in 
adults,  and  may  appear  as  polypoid  grape-like  masses. 

Cysts  of  the  vagina  are  occasionally,  though  rarely,  met  with 
as  the  result  of  the  distension  of  the  mucous  follicles ;  and  others 
are  described  as  originating  from  remnants  of  Gartner's  duct,  or  from 
the  dilatation  of  lymphatics.    They  should  be  dissected  out. 

Prolapse  of  the  vagina  results  from  general  weakness, 
aggravated  by  overwork,  pregnancy,  and  all  causes  of  increased 
abdominal  tension,  such  as  constipation,  ovei'-distension  of  the 
bladder,  cough,  strain. 

Cystocele  and  Bectocele  are  the  names  given  to  a  prolapse  of  the 
anterior  and  posterior  Avail  of  the  vagina  respectively.  In  the  former 
the  bladder  of  course  protrudes  ;  in  the  latter  the  rectum  or  the 
pouch  of  Douglas,  which  may  contain  some  small  intestine.  Partial 
prolapse  of  either  wall  is  a  frequent  accompaniment  of  extensive 
ruptures  of  the  perineum.  Pessaries  are  first  tried,  and  failing,  a 
portion  of  mucous  membrane  from  the  anterior  or  posterior  wall  of 
the  vagina  as  the  case  may  be  is  removed,  bringing  the  raw  surfaces 
together  with  sutures,  and  keeping  the  bladder  empty  with  a 
catheter  till  firm  union  has  taken  place. 

DISEASES  OP  THE  FALLOPIAN  TUBE,  OVARY  AND  BROAD  LIGAMENT. 

Salpingitis— Pyo-salpinx.— The  Fallopian  tube,  as  the  result  of 
inflammation,  may  become  shut  off  from  the  uterine  cavity  by  swelling 
of  the  mucous  membrane  and  kinking  (Fig.  516),  or  from  the  peritoneal 
cavity  by  adhesions  of  the  fimbriated  extremity,  which  may  be  folded 
in  and  matted  together  or  adherent  over  the  ovary,  especially  when  the 
ovary  suppurates  as  well.  Thus  the  tube  may  be  distended  and  the 
ovary  healthy  or  buried  in  adhesion,  or  the  ovary,  whether  previously 
cystic  or  not,  may  be  partly  occupied  by  the  abscess.    The  distended 


1094 


DISEASES  OF  llEGIONS. 


tube  may  become  as  large  as  the  fingers,  or  even  a  sausage,  or  may  be 
bent  on  itself  and  one  end  especially  dilated  like  a  retort  (Fig.  518). 
The  causes  are  puerperal,  gonorrhosal  and  tuberculous,  exceptionally 
after  an  exantliem,  small-pox,  scarlet  fever.  In  old  standing  cases 
the  pus  becomes  thin  and  like  mucus  (so-called  hydro-salpinx),  or  it 
may  contain  blood,  either  menstrual  from  acute  congestion  or  because 
of  suppuration  in  connection  with  an  extra-uterine  fcetation  (haimato- 
salpinx).  The  symptoms  are  pain — worse  on  standing  and  walking, 
straining  and  coitus— intensely  painful,  irregular  or  profuse  menstrua- 
tion, dysmenorrhcea,  with  or  without  a  purulent  discharge  in  the 
intervals.  The  febrile  symptoms  may  be  severe  with  rigors,  or  slight 
and  intermittent,  but  the  patient  tends  to  wasting  and  septic  aneemia. 
An  ovoid  or  sausage  tumour  may  be  detected  on  examination  to  one 
side  of  or  behind  the  uterus  (Fig.  516).    There  may -be  partial 


II. 


III. 


FiQ  517.— Iiiflanimation  of  tlie  Fallopian  lube  and  broad  ligament.  Drawings  of 
sections  to  natural  size  tlirough  the  Fallopian  tube  and  neighbouring  portion  of  the 
broad  ligament,  which  is  shaded  to  correspond  with  the  amount  of  infiltration. 
T.  Secondary  to  appendicitis,  tube  unaltered,  dense  inflammatory  infilti-ation  ot 
the  broad  ligament.  II.  Recent  acute  inflammation,  tube  swollen,  broad  liga- 
ment slightly  infiltrated.  III.  Subacute  inflammation  of  some  standing,  enlargement 
and  thickening  of  the  tube  with  infiltration  of  the  broad  ligament.  lY.  Tuberculous 
disease  infiltrating  and  distending  tube,  destruction  of  the  mucous  lining,  mhl- 
tiation  of  the  broad  ligament. 

mobility,  or  fixation  owing  to  surrounding  adhesions.  Treatment.— 
Rest,  hot  douches,  and  iodide  of  potassium  is  the  line  of  treatment 
in  early  stages  of  salpingitis,  but  when  pus  has  collected  removal  is 
required  as  early  as  possible.    This  should  be  done  by  abdomuial 
section  (see  pp.  1101,  1102).    A  vaginal  operation  is  altogether 
inferior,  as  it  largely  involves  Avorking  in  the  dark. 
.     Pelvic  cellulitis  forming  a  parametric  abscess  begins  m  the 
broad  ligament  as  the  result  of  septic  infection.    It  may  follow  gonor- 
rhoea or  puerperal  fever,  or  an  extra-uterine  fcetation  attended  by 
rupture  into  the  broad  ligament.    The  abscess  forms  behind  and  to 
one  side  of  the  inflamed  uterus,  which  it  pushes  over  to  the  opposite 
side  ;  as  it  increases  it  may  point  in  the  groin  or  rise  up  as  far  as  the 
umbilicus  in  front  of  the  peritoneum.    It  may  burst  into  the  bladder 
or  rectum,  at  the  umbilicus,  or  in  the  groin.    Treatment.— A  pelvic 
abscess  should  be  opened,  if  possible,  through  the  posterior  vaginal 
fornix.    An  incision  is  made  behind  the  cervix  m  the  middle  line, 
and  a  finger  or  forceps  pushed  upwards  into  the  abscess  cavity.  An 
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abdominal  incision  is  only  indicated  when  the  abscess  is  not  pointing 
in  the  posterior  fornix,  but  can  be  felt  bimanually  behind  the 
abdominal  wall.  A  vertical  incision  is  then  made  through  the  outer 
fibres  of  the  rectus,  which  are  retracted,  the  transversalis  fascia  care- 
fully opened  with  forceps,  the  bladder  pushed  inwards  and  backwards, 
and  the  fold  of  peritoneum  upwards  and  outwards,  whilst  the  finger 
works  its  way  towards  the  resistance  at  the  base  of  the  broad  liga- 
ment to  the  side  of  the  uterus ;  the  pus  is  wiped  out  and  the  cavity 
filled  with  gauze.  Or  a  counter-opening  may  be  made  from  the 
abscess  into  the  posterior  vaginal  fornix.  When  healing  has  taken 
place  or  the  cellulitis  has  resolved  without  suppuration,  puckering 
results  on  that  side  and  the  cervix  becomes  drawn  over  to  it. 

Pelvic  peritonitis  and  abscess. — Pelvic  peritonitis  arises  by 


Fig.  518. — Diagram  of  a  tubo-ovarian  cyst  or  abscess,  after  Roberts.  1.  The  tube 
dilated.  2.  The  sac  formed  by  adhesions  of  the  fimbriated  end  of  the  tube  to  the 
ovary.    3.  Ovary. 

septic  extension  directly  from  the  fimbriated  extremity  of  a  Fallopian 
tube,  or  through  the  wall  of  the  uterus. 

A  pelvic  abscess  may  be  produced  by  the  pus  becoming  encysted  in 
Douglas's  pouch.  The  roof  of  the  abscess  is  foi-med  by  adherent  intes- 
tines. It  is  first  felt  in  Douglas's  pouch  by  vaginal  or  rectal  examina- 
tion; it  may  then  rise  up  above  the  pubes  as  far  as  the  umbilicus  where 
it  may  burst;  or  the  adhesions  may  give  way  and  a  further  peritoneal 
infection  take  place.  Treatment. — If  pointing,  the  abscess  is  best 
opened  through  the  posterior  vaginal  fornix,  but  when  there  is  an 
extension  widely  in  the  peritoneal  cavity,  an  abdominal  incision  is 
required.  The  opening  of  the  non-infected  portion  of  the  peritoneal 
cavity  should  be  avoided,  but  if  this  happens  it  must  be  well  pro- 
tected by  sponges  before  opening  the  abscess,  which  is  disinfected 
and  stuffed  with  gauze  before  removing  the  protecting  sponges.  Or, 
guided  by  a  finger  in  the  peritoneal  cavity,  it  may  be  possible  to 
open  it  through  the  vagina,  so  avoiding  any  communication  between 
the  abscess  and  the  peritoneum. 

Inflammation  of  the  ovary,  or  oophoritis,  and  inflammation 
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around  the  ovary,  or  peri-oophoritis,  arises  from  the  same  causes  as 
those  producing  inflammation  of  the  uterus  and  tubes  (p.  1109),  and 
an  abscess  may  form  either  in  the  substance  of  the  ovary  or  in 
conjunction  with  the  fimbriated  extremity  of  the  tube.     On  the  right 
side  the  ovary  may  be  involved   in  appendicitis.  Tuberculous 
disease  of  the  ovary  is  rare  ;  it  is  sometimes  primary,  sometimes 
metastatic.  The  ovary  may  remain  in  situ  and  become  fixed  by  adhesion 
or  involved  with  the  tube  in  inflammation,  or  become  prolapsed  into 
Douglas's  pouch.    Pain  is  caused  by  pressure  on  abdominal  or  vaginal 
examination.    An  ovary  may  be  painful,  without  being  inflamed  to 
any  marked  degree,  during  menstruation,  as  a  neurosis,  as  a  result  of 
ill-health,  and  from  congestion  the  result  of  prolapse.  Women 
should  not  marry  until  dysmenorrhoea  or  other  disturbance  is  cleared 
up  by  diagnosis  and  treatment.    Marriage  can  only  make  it  worse, 
and  there  is  the  question  of  possible  sterihty  to  be  considered. 
Treatment. — Rest,  hot  douches,  tonics,  and  aperients.    A  painful, 
but  to  the  naked  eye  healthy,  ovary  prolapsed  into  Douglas's  pouch 
may  be  drawn  up  through  an  incision  in  the  linea  semilunaris  and 
fixed  to  the  parietal  peritoneum.    An  extensively  diseased  ovary 
may  be  removed  per  vaginam  or  by  laparotomy,  but  a  bilateral 
removal  should  be  avoided  wherever  possible. 


Tumours  of  the  Ovary,  Broad  Ligament,  and  Tube. 

Ovarian  t-amours  are  generally  cystic,  less  commonly  solid. 
They  grow  towards  the  peritoneal  cavity  and  become  pedunculated, 
or  into  the  broad  ligament  and  are  then  sessile. 

(A)  Solid  tumours. — Fibromas  may  grow  from  a  corpus  luteum 
soar,  and  show  an  arrangement  of  fibres  in  whorls  and  be  encapsuled. 
They  have  been  termed  fibromyomas,  but  true  fibromyomas  grow 
in  the  broad  ligament  and  from  the  round  ligament  of  the  utems. 
A  sarcoma  (spindle-  or  round-  celled)  is  apt  to  be  bilateral  and  rapidly 
malignant.  It  may  also  be  secondary.  Carcinoma  of  the  ovary  is 
rare,  and  is  usually  secondary  to  cancer  of  the  uterus,  but  it  may 
be  primary  and  cylindrical-celled  arising  from  the  tubes  of  the 
paroophoron. 

Papilloma  and  adenoma  grow  inside  the  Fallojnan  tube  and 
distend  it  with  soft  growth  and  a  mucoid  fluid.  Carcinovw,  may 
be  superimposed  upon  a  papilloma  or  adenoma,  or,  rarely,  arise 
primarily.  The  tubes  are  also  involved  secondarily  to  cancer  of 
the  uterus.  Rare  tumours,  arising  from  the  remains  of  the  Wolffian 
body,  in  structure  resembling  the  suprarenal  capsule,  have  also  been 
met  in  connection  with  the  broad  ligament. 

(B)  Cysts.  Cystomas  (Fig.  5 1 9).— (i.)  Multilocular  ovariancysts. 
The  common  ovarian  cysts  are  multilocular;  generally  there  is  one 

chief  cyst,  and  some  smaller  secondary  cysts,  which  may  be  so  small  as 
to  lie  wholly  within  the  wall  of  the  large  one.    They  cont-ain  a  thick, 
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ropy,  albuminous,  colloidal  or  jelly-like  fluid,  arising  from  degenerate 
Graafian  follicles,  affect  the  whole  ovary,  but  are  not  liable  to 
malignant  disease.  The  complications  which  ensue  are  generally 
the  result  of  the  size  of  the  cyst,  and  of  the  adhesions  which  it  forms 
to  the  omentum  or  intestines ;  these  adhesions  are  made  much  worse 
by  tapping.  They  chiefly  cause  trouble  by  their  size  and  compression 
of  the  large  veins ;  they  may  undergo  torsion  of  the  pedicle,  when 
blood  may  be  extravasated  into  the  cyst,  or  the  cyst  ruptures  or  gan- 
grene and  suppuration  set  in,  with  symptoms  of  acute  strangulation. 
When  small  they  may  be  quite  detached  by  torsion  of  the  pedicle,  and 
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Fig.  519. — Origin  of  ovarian  and  broad  ligament  cysts.  Diagram  kindly  revised  by 
Mr.  Albau  Doran.  A.  Ovary  or  ooplioron.  B.  Hilum  of  ovary.  C.  Paroopheron 
or  parovariiiii).  D.  Tube.  E.  Fimbrise.  1.  Multilocular  ovarian  cyst.  2.  Dermoid 
cyst.  3.  Unilocular  parovarian  cyst.  4.  Papilliferous  cyst  connected  with 
parovarian  tubules  and  prolongation  of  the  fimbrise.    5.  Hydatid  of  Morgagni. 

then  get  a  secondary  connection  with  the  omentum.  In  an  uncom- 
plicated case  there  is  a  good  pedicle  containing  the  ovarian  artery  and 
veins  and  the  Fallopian  tube  (Fig.  521).  (ii.)  Dermoid  ovarian  cysts. — 
These  are  cysts  of  congenital  origin  growing  in  the  oophoron,  although 
they  may  be  latent  until  long  after  puberty.  They  are  lined  by  true 
skin,  containing  abundant  sebaceous  glands,  also  hair  follicles.  The 
contents  consist  of  sebaceous  material,  occasionally  also  imperfectly 
formed  bones  resembling  the  lower  jaw,  teeth,  etc.  These  cysts  are 
frequently  bilateral,  and  have  a  special  tendency  to  become  the  seat 
of  malignant  disease.  They  are  generally  pedunculated,  indeed  may 
be  detached  and  transplanted  to  the  omentum,  occasionally  they  are 
sessile,  and  have  to  be  shelled  out  of  the  broad  ligament,  (iii.)  Papil- 
lomatous broad  ligament  cysts. — These  cysts  grow  from  tubular 
remains  of   the  Wolffian  body,   the  paroopheron,  in  the  broad 
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ligament  or  hilum  of  the  ovary,  and  contain  a  thin  non-albumniouB 
fluid,  with  warty  or  cauliflower-like  papillomas  projecting  from  the 
inner  wall.  Indeed,  the  whole  of  the  cyst  may  be  filled  by  one  of 
these  growths.  The  cysts  are  bilateral,  generally  sessile,  with  the  tube 
and  ovary  spread  out  on  their  wall.  Secondary  cysts  and  papillary 
masses  burrow  into  the  broad  ligament,  and  also  project  from  the 
surface  Papillomatous  masses  may  likewise  become  scattered  on 
the  peritoneal  surface.  There  is  then  a  marked  peritoneal  exudation 
of  fluid,  so  that  ascites  is  rapidly  developed.  A  mass  can  be  felt 
bimanually  on  both  sides,  retaining  some  mobility,  and  this,  with  the 
large  amount  of  free  fluid,  serves  for  the  diagnosis.  A  malignant 
growth  is  unilateral,  more  fixed  and  painful,  and  the  patient  sufi-ers 
early  from  cachexia,  but  there  is  also  free  fluid  in  the  peritoneum. 
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FiQ.  520.— Paroyarian  cyst  in  the  broad  ligament  unconnected  witli  the  ovary 

or  tube. 

When  all  the  masses  can  be  removed  and  shelled  out  from  the  broad 
ligament,  and  the  peritoneal  cavity  has  been  well  washed  out,  the 
prognosis  is  favourable,  as  the  disease  is  only  locally  malignant, 
(iv.)  Unilocular  ''parovarian"  cysts  in  the  broad  ligament. — The 
origin  of  these  cysts  is  doubtful.  They  contain  a  watery  non- 
albuminous  fluid  with  only  a  small  tendency  to  intracystic  growths 
and  no  secondary  cysts.  The  ovary  and  tube  are  not  involved,  and 
are  spread  out  in  the  wall  of  the  cyst.  They  often  occur  in  young 
women,  and  may  be  bilateral.  They  were  the  only  ovarian  cysts  which 
were  cured  by  tapping.  In  removing  them,  the  tube  and  ovary  should 
be  separated  and  the  cyst  shelled  out  (Fig.  520).  This  is  particularly 
important  when  the  woman  is  young  and  the  cysts  bilateral.  Such 
a  cyst  has  discharged  fluid  by  a  Gartner's  duct. 

General  symptoms  of  ovarian  cysis.— There  may  be  none  at  first; 
but  as  the  cyst  increases  in  size,  it  gradually  encroaches  on  the 
space  normally  allotted  to  the  pelvic  and  abdominal  viscera,  giving 
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rise  to  oue  or  more  of  the  following  symptoms.  Tlius,  from 
pressure  on  the  bhidder  and  rectum  there  may  be  frequent  micturi- 
tion and  constipation ;  from  pressure  on  the  iliac  vessels,  oedema  of 
the  lower  limbs  and  genitals  ;  from  pressure  on  the  sacral  and 
lumbar  plexus,  pains  in  the  back,  pudenda,  and  legs  ;  from  pressure 
on  the  stomach,  nausea  and  vomiting ;  on  the  intestines,  diarrhoea 
or  colicky  pains ;  on  the  portal  vein,  ascites  and  hsemorrhoids  ;  on 
the  kidneys  and  ureters,  albuminous  and  highly-concentrated  urine, 
rich  in  urates.  Later,  as  the  tumour  extends  upwards,  there  will 
be  embarrassed  breathing  and  dyspnoea  from  pressure  on  the  heart 
and  lungs ;  while  finally  emaciation  sets  in,  and  the  patient  dies 
of  exhaustion,  if  not  carried  off  by  an  intercurrent  attack  of  peritonitis 
from  ruptixre  of  the  cyst. 

The  physical  signs  vary  according  to  the  size  of  the  cyst,  and  the 
diagnosis  at  first  may  be  attended  with  some  difficulty.  But  as  the 
cyst  rises  out  of  the  pelvis,  and  the  abdomen  becomes  gradually 
distended,  the  condition  known  as  ovarian  dropsy  is  produced,  the 
physical  signs  of  which  somewhat  resemble  dropsy  of  the  peritoneum 
(ascites)  depending  on  visceral  disease. 

Summary  of  the  diferential  diagnosis  of  ovarian  from  other  abdominal 

tumours. 

From  a  surgical  point  of  view  it  is  necessary  to  exclude  certain 
conditions. 

( 1 )  The  distension  of  normal  cavities,  the  bladder  with  urine,  the 
uterus  and  vagina  with  menstrual  blood,  the  intestines  and  rectum  with 
fteces,  the  stomach  with  gas,  because  there  are  usually  other  methods 
of  relieving  the  distension.  In  the  case,  however,  of  the  gall-bladder 
or  kidney  this  does  not  matter,  as  an  operation  is  probably  required. 
Of  these  conditions,  the  most  important  to  exclude  is  the  dis- 
tended urinary  bladder  forming  a  tense  swelling  dull  from  the  pubes 
upwards,  with  an  upper  globular  outline.  The  swelling  is  removed 
by  catheterism,  although  when  drawn  iip  a  stiffish  catheter  may 
have  to  be  passed  in  several  inches. 

(2)  Pregnancy  in  all  its  forms  except  extra-uterine  foetation.  It 
is  especially  difficult  to  diagnose  a  case  of  hydramnion  from  tumour 
of  the  ovary  when  the  foetus  can  be  neither  heard  nor  felt.  (See 
a  work  on  Midwifery.) 

(3)  Phantom  or  false  tumoitrs,  formed  by  flatus,  fat,  and  spasm  of 
the  abdominal  wall  (see  p.  960). 

(4)  Abdominal  aneiirysm  (see  p.  405). 

In  other  conditions  that  may  be  mistaken  for  ovarian  tumours 
the  importance  of  an  exact  diagnosis  before  operation  is  not  great, 
as  (except  in  the  case  of  gummata  in  the  neighbourhood  of  the  liver, 
and  when  involving  the  abdominal  cavity,  also  actinomycosis,  both 
of  which  may  be  benefited  by  large  doses  of  iodide  of  potassium)  an 


1100 


DISEASES  OF  REGIONS. 


operation  is  rendered  desirable  by  the  failure  of  medical  means,  and 
the  first  part  of  the  operation  is  exploratory  and  the  method  of 
operating  only  decided  on  after  opening  the  abdominal  cavity. 
The  apparent  simplicity  of  a  case  may  deceive  the  most  experienced. 

(5)  Ascites. — In  ascites  the  flanks  are  first  distended  and  become 
dull,  the  percussion  becoming  resonant  when  the  patient  is  turned 
to  the  opposite  side,  for  the  free  fluid  flows  over;  whereas  an  ovarian 
cyst  rises  out  of  the  pelvis  and  distends  the  abdomen  prominently  in 
front,  causing  it  to  give  a  dull  note  on  percussion,  and  the  flanks 
are  not  distended  until  late  and  are  resonant.  A  percussion  wave 
or  thrill  is  met  with  in  both,  but  in  ascites  is  all  over,  in  the 
ovarian  cyst  over  the  dull  area  only.  The  upper  limit  of  the  dull  area 
in  an  ovarian  cyst  is  lowered  and  raised  by  the  ascent  and  descent 
of  the  diaphragm  in  respiration.  The  ascites  being  caused  by 
cirrhosis  of  the  liver,  malignant  disease,  etc.,  some  special  signs 
of  these  may  be  noted  (see  pp.  876,  877).  In  very  advanced 
cases  patients  with  large  ovarian  cyst  develop  swollen  legs  and 
genitals,  and  then  the  older  name  "  ovarian  dropsy  "  has  some  basis 
in  fact. 

(6)  A  uterine  fibroid  is  generally  accompanied  by  menorrhagia,  a 
lengthening  of  the  uterine  cavity,  and  a  drawing  up  of  the  cervix, 
and' is  median  from  the  earlier  stages  (p.  1109).  In  the  case  of  an 
ovarian  cyst  the  menstruation  is  usually  normal,  also  the  length  of 
the  uterine  cavity;  the  cervix  is  normal  in  position  and  there  is  nothmg 
to  be  felt  through  the  vaginal  fornix  except  a  tense  resistance,  which 

is  at  first  lateral. 

(7)  Hoematocele  from  extra-uterine  foetation  has  a  sudden  onset  and 
forms  a  fixed  pelvic  mass,  whereas  an  ovarian  tumour  grows  steadily 
without  incidents  in  the  early  stages  and  only  becomes  fixed  when 
cancer  arises  (see  p.  1118). 

(8)  Pelvic  inflammation,  cellulitis,  peritonitis,  sm6. pyosalpinx  present 
inflammatory  symptoms,  and  arise  from  puerperal,  gonorrhceal  or 
tuberculous  infection,  whereas  in  the  case  of  an  ovarian  cyst  the 
tumour  has  existed  before  the  inflammatory  infection,  or  if  suppura- 
tion follows  tm-sion  of  the  pedicle  there  are  also  signs  of  internal 
strangulation  (see  p.  894). 

(9)  Sioleen,  kidney  and  liver  tumours  are  likely  to  be  confused  with 
ovarian  cysts  only  when  displaced  towards  the  pelvis,  from  which  they 
can  usually  be  returned  when  the  patient  lies  down  and  the  pelvis  is 
raised.  When,  however,  they  become  fixed  by  adhesions  m  the  pelvis, 
also  in  the  case  of  hydatid,  mesenteric  ox  jMncreatic  cysts,  the  diagnosis 
cannot  generally  be  completed  until  the  abdomen  is  opened. 

Having,  however,  determined  that  the  disease  is  an  ovarian  cyst, 
the  next  point  to  make  out  is  whether  it  is  unilocular  or  multilocular  ; 
free  or  adherent.  The  multilocular  cyst  is  usually  irregular ;  fluctua- 
tion is  absent,  or  more  marked  in  some  parts  than  in  others ;  and 
there  is  no  thrill  or  fluctuation  wave  on  percussion,  unless  one  of 
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the  cysts  has  attained  a  preponderating  size.  The  unilocular  cyst  is 
smooth,  rounded,  regular,  and  elastic ;  fluctuation  is  felt  equally 
distributed  over  the  whole  of  the  dull  area.  If  adhesions  are  present 
the  cyst  is  fixed,  unless  they  take  the  form  of  elongated  bands,  in 
which  case  a  friction  rub  or  sound  may  be  felt  or  heard.  The 
umbilicus  moves  with  the  cyst ;  but  no  movement  is  detected  on 
examination  by  the  rectum  or  vagina.  If  there  are  no  adhesions 
the  cyst  moves  on  respiration,  but  the  umbilicus  does  not  move 
with  the  cyst,  and  the  cyst  is  not  found  fixed  on  examination  by 
the  rectum  or  vagina.  Such  are  the  chief  points  to  be  attended 
to  ;  but  often  the  signs  are  delusive,  and  where  a  tumour  is  expected 
to  be  of  a  unilocular  character  and  free,  it  may  be  found  to  be 
multilocular  or  solid  and  extensively  adherent  to  the  neighbouring 
parts. 

Ovariotomy. — Under  this  heading  may  be  included  Oophorectomy 
or  the  excision  of  ovaries  unaltered  or  not  markedly  so ;  Ovarian 
cystectomy,  or  the  excision  of  cysts  to  which  the  name  of  ovariotomy 
is  especially  attached ;  Salpingectomy,  the  excision  of  diseased  and 
enlarged  tubes ;  also  the  shelling  out  of  sessile  tumours  from  the 
broad  ligament.  An  ovarian  cyst  should  on  no  account  be  tapped 
through  the  abdominal  wall,  no  useful  purpose  is  served  ;  if  cases 
were  ever  cured  by  it  they  were  rare  instances  of  parovarian  cyst. 
But  the  success  of  the  removal  has  been  often  prevented  or  imperilled 
by  the  adhesions  and  septic  complications  set  up  by  tapping. 

The  special  prepai'ations  first  used  for  ovariotomy  are  now  in 
common  use  for  all  abdominal  and  other  operations  (see  p.  183). 
It  is  of  great  advantage  for  the  patient  to  be  on  a  table  by  which 
the  pelvis  can  be  raised  (Trendelenburg's  position)  should  it  appear 
desirable  when  the  abdomen  is  opened.  The  incisions  should  be  made 
in  the  middle  line  (Fig.  396  A,  p.  849),  or  slightly  to  one  side  through 
the  rectus  for  not  more  than  three  inches  midway  between  the 
umbilicus  and  pubes.  Not  longer  at  first,  for  such  an  incision  is 
quite  sufficient  to  draw  out  an  emptied,  pedunculated,  free  ovarian 
cyst ;  not  lower,  or  the  bladder  may  be  wounded  when  drawn  up  by 
tumours,  especially  those  of  the  uterus  and  broad  ligament;  not 
higher,  for  it  unnecessarily  weakens  the  region  of  the  umbilicus  and 
is  not  required  unless  a  large  solid  tumour  has  to  be  got  out.  The 
peritoneum  having  been  reached,  and  all  hjemorrhage  stopped  with 
pressure-forceps,  the  peritoneal  cavity  is  carefully  opened,  the  hand 
introduced,  and  adhesions  felt  for.  If  the  cyst  is  free.  Spencer  Wells' 
trocar  and  cannula  are  thrust  through  the  cyst-wall,  the  fluid 
evacuated,  and  the  cyst  as  it  is  reduced  in  size  by  the  escape  of  the  fluid 
gradually  drawn  out  by  Nekton's  cyst  forceps  through  the  wound. 
The  pedicle  (Fig.  521)  is  now  transfixed  by  a  long  needle  armed  with 
aligature  of  silk,  the  ligature  severed,  and  the  needle  withdrawn.  The 
two  portions  of  ligature  are  next  interlocked,  and  the  pedicle  very 
tightly  tied  on  both  sides  (Figs.  81-85,  p.  218).    A  second  ligature 
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is  next  placed  round  the  whole  pedicle.  The  pedicle  is  then  divided, 
leaving  a  good  frill  beyond  the  ligatnres  to  avoid  slipping,  and  the 
cyst  removed,  care  being  taken  to  prevent  any  of  its  contents  escaping 
into  the  abdomen.  If  the  cut  surface  of  the  pedicle  appears  dry,  the 
ligatiu-es  by  which  it  is  tied  are  cut  off  short,  and  it  is  allowed  to  slip 
back  into  the  pelvis  ;  but  if  any  bleeding  point  is  seen,  this  must  first 
be  secured.  Clamp  forceps  may  be  put  on  the  frill  beyond  the 
ligattire  and  then  the  stump  can  be  drawn  up  for  a  final  inspection. 
Some  leave  the  ends  of  the  ligatures  uncut  for  the  time  being 


Fig.  521.— Diagram  of  the  pedicle  of  a  raultilocular  ovarian  cyst.  The  peaicle  is 
shown  divided  as  when  a  ligature  has  been  applied  to  allow  the  tube,  ovarian 
artery,  and  vein  to  be  seen. 

in  order  to  pull  up  the  stump,  but  this  may  lead  to  slipping  of  the 
knots. 

Should  adhesions  be  felt  on  opening  the  abdomen,  they  should  be 
cautiously  broken  down  by  the  hand,  or  divided  after  applynig  a 
ligature  in  the  case  of  the  omentum,  care  being  taken  not  to  nijure 
the  intestines  and  to  secure  all  bleeding  vessels.  After  the  cyst  has 
been  removed,  the  other  ovary  should  be  examined,  and,  if  diseased, 
also  removed.  The  sponging-out  or  irrigation  of  the  abdomen  is 
needed  when  fluid  or  blood  has  escaped  into  it,  and  must  be 
continued  as  long  as  any  blood-stained  fluid  can  be  squeezed  from 
the  sponges.  The  sponges  should  be  thrust  down  deeply  into 
Douglas's  pouch,  and  when  all  the  blood-stained  fluid  has  been 
removed  from  this  part  of  the  peritoneum,  a  sponge  held  by  forceps 
should  be  left  there  until  just  before  closing  the  wound  to  ensure 
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that  no  collection  remains  in  this  dependent  situation.  If  irrigation 
is  employed,  a  metal  tube  attached  to  an  irrigator  should  be 
passed  in  various  directions  into  the  abdominal  cavity,  and  the 
fluid  allowed  to  flow  until  it  runs  away  perfectly  clear.  The  irrigating 
fluid  consists  of  boiled  water  at  a  temperature  of  100 — 105.  A  large 
flat  sponge  is  finally  placed  over  the  surface  of  the  intestines  whilst 
sutures  through  the  peritoneum  are  being  introduced.  The  peritoneal 
sutures  being  all  in  situ,  the  flat  sponge  and  the  sponge  in  Douglas's 
pouch  are  withdrawn,  the  instruments  and  sponges  counted,  and  the 
wound  closed  (see  p.  540).  An  antiseptic  gauze-dressing  is  next 
fixed  over  the  wound  by  a  broad  flannel  roller,  or  manytailed  bandage. 
When  there  is  tension  this  should  be  strengthened  by  strips  of 
strapping.  Under  some  circumstances,  as  when  many  adhesions 
have  been  broken  down,  and  there  is  likely  to  be  oozing  into  the 
pelvis,  or  where  the  peritoneum  has  been  accidentally  soiled  by  septic 
material  of  any  kind,  a  drain-tube  should  be  placed  in  the  wound. 
The  tube  of  tough  glass  is  passed  through  a  tightly-fitting  hole  in 
the  centre  of  a  sheet  of  thin  rubber.  The  end  of  the  tube  should 
reach  to  Douglas's  pouch,  and  the  parietal  wound  be  closed  and  pro- 
tected except  at  the  situation  of  the  tube.  The  tube  is  aspirated 
at  each  dressing  and  is  retained  till  the  discharge  ceases  to  collect 
in  it  and  becomes  of  a  serous  character.  Many  prefer  to  use  instead 
of  a  drainage-tube  a  long  strip  of  iodoform  gavxze  and  this  may  be 
rolled  in  protective  to  prevent  the  gauze  from  sticking. 

Modifications  in  the  procedures  are  required — (a)  for  solid  tumours 
and  cysts  which  cannot  be  reduced  in  size;  (6)  for  sessile  and  adherent 
tumours ;  (c)  when  suppuration  has  occurred  ;  (d)  when  the  disease 
appears  to  be  malignant. 

(a)  If  the  tumour  cannot  be  drawn  out,  the  abdominal  wall  is 
quickly  divided  upwards  and  downwards,  generally  with  scissors 
guarded  by  two  fingers  of  the  left  hand  inside.  A  free  incision 
is  much  better  than  a  small  one  which  may  have  to  be  torn  or 
bruised.  Care  must  be  taken  not  to  injure  the  omentum,  intestines 
or  bladdei-,  e.g.,  during  a  forcible  expiration.  If  the  interior  is  com- 
posed of  semi-solid  colloid  material  the  tumour  may  be  much  reduced 
in  size  by  scooping  out  from  within  the  cyst  wall. 

(b)  Sessile  and  adherent  tumours  are  shelled  out  with  the 
pelvis  raised  to  30  degrees  (Trendelenburg  position)  by  blunt 
methods  or  careful  dissection,  the  main  principle  being  to  keep 
close  to  the  cyst  wall  and  even  to  leave  a  little  of  the  cyst  wall 
adherent,  e.g.,  to  a  coil  of  intestines,  and  to  return  to  it  and  dissect 
it  carefully  off  at  a  later  stage.  At  the  same  time  every  vessel  or 
vascular  band  is  clamped  before  dividing  and  later  tied.  In  this 
way  the  two  accidents,  tearing  into  a  viscus,  the  intestines  or  bladder, 
and  the  laceration  of  a  deep-seated  artery  are  avoided.  In  the  case 
of  the  former  accident  the  viscus  is  at  once  closed  by  a  doable  row  of 
sutures.      If  there  is  deep-seated  hfcmorrhage  it  is  controlled  by 
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pressure  with  a  liot  sponge,  the  pelvis  is  raised,  the  intestines  well 
packed  back  by  sponges,  a  strong  light  thrown  into  the  pelvis  and 
long  clamp  forceps  held  ready  to  seize  the  vessel  immediately  the 
sponge  is  removed.    In  cases  of  special  difficulty  a  ligature  on  a 
needle  is  passed  under  the  bleeding  point  and  tied  on  one  side  and 
then  on  the  other,  or  the  peritoneum  is  suturedovera  raw,  oozing  surface, 
or  the  ovarian  or  uterine  arteries  are  exposed  and  tied  behind  the 
bleeding  point,  or  an  assistant's  hand  or  sponge  on  a  holder  is  pushed 
up  the  vagina  or  rectum  so  as  to  raise  the  bleeding  point  towards 
the  operator.    General  oozing  is  controlled  by  steady  pressure  with 
a  hot  sponge  for  five  minutes  or  so,  or  a  strip  of  gauze  is  firmly 
packed  in  to  the  pelvis  against  the  bleeding  surface  and  the  end 
brought  out  of  the  abdominal  wound.    Nothing  is  more  important 
than  to  ensure  that  all  bleeding  is  controlled  and  that  no  blood-clot 
remains  to  become  a  source  of  subsequent  peritonitis. 

(c)  Where  pus  is  suspected  the  pelvis  should  not  be  raised  but 
the  rest  of  the  peritoneal  cavity  shut  off  with  the  greatest  care 
before  interfering  with  the  tumour.  If  the  wall  of  the  abscess  can 
not  be  removed  the  surface  should  be  wiped  over  with  sponges 
saturated  with  carbolic  acid  5  per  cent,  or  perchloride  of  mercury  1 
in  1,000,  which  is  then  swilled  away  with  water,  and  a  plug  of 
iodoform  gauze  applied. 

(d)  Malignant  disease  being  found,  or  suspected  owing  to  the 
amount  of  deep-seated  induration  and  fixation,  it  is  rarely  advisable 
to  attempt  removal,  for  damage  is  done  by  tearing,  a  large  bleeding 
surface  is  left,  removal  may  be  incomplete,  and  the  patient  is  very 
liable  to  shock.  Even  exploration  should  be  conducted  with  great 
caution  lest  uncontrollable  haemorrhage  ensue.  Generally  speaking, 
only  a  well-pedunculated  mahgnant  growth  is.  at  all  suitable  for 
removal,  and  that  only  when  there  are  no  signs  of  secondary 
tumours.  On  the  other  hand,  the  papuliferous  cysts  described 
above  are  suitable  for  removal. 

Oophorectomy   may  be  required  for   inflammatory  and  cystic 
changes,  and,  on  both  sides,  to  arrest  softening  and  allow  of  the  bones 
hardening  again  in  moUities  ossium.    It  should  seldom  or  never  be 
done  for  neuralgia  with  no  obvious  changes  in  the  ovary,  certainly 
not  on  both  sides.     It  has  been  done  for  profuse  menorrhagia 
due  to  fibroids,  to  check  heemorrhage  and  diminish  the  size  of  the 
tumour,  but  is  rarely  successful,  and  the  operation  is  supplanted 
by  hysterectomy.    Removal  of  the  ovaries  has  been  followed  in  some 
cases  by  a  temporary  arrest  of  growth  in  inoperable  cancer  of  the 
breast  (see  Diseases  of  the  Breast).    In  operating  on  pelvic  tumoura 
one  ovary  at  least  should  be  preserved  if  possible.    The  removal  of 
two  active  ovaries  is  followed  by  disturbances  such  as  occur  at  the 
climacteric,  mental  disturbances,  melancholia,  flushings,  growth  of 
hair  on  the  face  and  chin,  a  deepening  of  the  voice,  and  shrinkage  of 
the  breasts.  A  case  in  which  both  ovaries  wereremoved  for  menorrhagia 
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at  twenty-three  was  thereby  not  only  rendered  barren  but  also 
dysmenorrhcea  and  irregular  menstrual  flows,  flushings  and  mental 
disturbance  continued  until  forty-four,  when  cancer  developed  in 
the  breast,  requiring  removal.  Only  after  the  climacteric  had  set 
in  did  the  patient  regain  health.  Thyroidin  may  relieve  such 
symptoms,  but  excess  must  be  avoided. 

Exceptionally  after  double  oophorectomy  menstruation  continues 
and  there  are  several  undoubted  instances  of  pregnancy.  This  is  due 
to  accessory  ovarian  masses  which  are  occasionally  found  in  the 
broad  ligament. 

In  salinngectomy  especial  care  is  needed  not  to  rupture  a 
pyosalpinx  when  freeing  it,  also  the  uterine  stump  will  require  to  be 
treated  by  touching  it  with  pure  carbolic  acid. 

All  hroad  ligament  tumours  have  to  be  removed  with  special  care 
lest  the  bladder  and  ureter  be  injured.  The  bladder  may  be 
outlined  by  passing  a  sound,  or  by  filling  and  then  emptying  it. 

After-treament. — (see  pp.  196,  546.) 

DISEASES  dp  THE  UTERUS. 

Prolapse  of  the  uterus. — In  combination  with  prolapse  of 
the  vaginal  wall  the  uterus  may  descend  so  that  the  cervix  or  the 
whole  organ  lies  outside  the  vulva,  procidentia  uteri,  and  may  become 
irritated  or  inflamed.  Prolapse  of  the  rectum  may  simultaneously 
take  place.  Treatment. — Rest,-  tonics,  aperients,  pessaries  and 
ensuring  frequent  micturition.  These  measures  failing,  one  or 
other  of  the  following  operations  may  be  done. 

1.  A  longitudinal  or  transverse  incision  is  made  through  the 
anterior  vaginal  fornix,  anterior  colpotomy,  the  uterus  anteverted, 
and  sutures  inserted  well  up  on  its  fundus  and  then  through  the 
lower  edges  of  the  vaginal  wound,  so  that  on  tightening  the  ligatures 
the  uterus  is  fixed  in  a  strongly  anteverted  position. 

2.  An  incision  may  be  made  through  the  posterior  fornix,  poste^-ior 
colpotomy,  when  the  possible  causation  of  the  prolapse  by  a  pelvic 
tumour  can  be  excluded,  adhesions  can  be  broken  down,  and  the 
uterus  pushed  up  and  afterwards  supported  by  a  pessary. 

3.  The  round  ligaments  may  be  shortened  by  Alexander's  method. 
The  fibrous  and  fatty  tissue  in  the  abdominal  ring  is  exposed,  drawn 
forwards  and  the  round  ligament  lying  over  the  lower  pillar  dissected 
up  and  drawn  out,  xuitil  taut,  on  each  side.  The  ligament  can 
be  then  sutured  to  the  aponeurosis  of  the  external  oblique,  or  the  two 
be  tied  together  across  the  middle  line  under  the  skin.  This  operation 
cannot  be  done  when  there  are  pelvic  adhesions  unless  the  uterus  be 
first  freed  by  posterior  colpotomy.  Good  results  are  obtained,  and 
there  has  been  freedom  from  trouble  during  pregnancy. 

4.  Ventrifixation  is  an  operation  now  frequently  performed.  A 
short  hypogastric  incision  is  made  so  as  to  allow  the  fundus  of 
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the  uterus  to  be  drawn  up  to  the  wound,  after  breaking  down 
adhesions,  and  it  is  then  fixed  in  the  parietal  wound  by  kangaroo- 
tendon  sutures  passed  through  the  anterior  wall  just  above  the 
bladder,  but  which  do  not  penetrate  to  the  uterine  cavity,  and 
over  which  the  skin  is  sutured.  The  patient  must  be  catheterised 
every  four  to  six  hours  until  the  bladder  can  be  easily  and  completely 
emptied.  There  is  no  danger  if  the  operation  is  aseptic;  the  results 
as  regards  the  prolapse  are  good ;  and  pregnancy  does  not  appear  to 
be  disturbed,  for,  fixed  as  above  described,  the  fundus  is  free  to 
enlarge  upwards.  It  is  wrong  to  fix  the  fundus,  the  tubes  or  the 
posterior  surface  to  the  abdominal  wall. 

5.  When  prolapse  is  combined  with  ovarian  cyst,  the  pedicle 
stump  may  be  fixed  in  the  abdominal  wound  by  sutures,  thus 
holding  up  the  uterus,  and  the  skin  united  over  the  stump. 

Betroflexion  and  retroversion  of  the  uterus.— The  uteras  is 
bent  backwards  on  itself  or  rotates  backwards  as  a  whole  so  that  the 
fundus  presses  on  the  rectum,  causing  irritation,  venous  congestion  and 
piles,  mucous  discharge  and  constipation.  The  cervix  then  points 
forwards  and  upwards.  When  the  uterus  in  this  position  is  enlarged 
by  pregnancy  or  by  a  fibroid  tumour  it  becomes  impacted  in  the 
pelvis,  causing  irritability  of  the  bladder  or  more  or  less  retention  of 
urine  and  faecal  impaction.  In  extra-uterine  fcetation  the  uterus  as  a 
whole  is  pressed  downwards,  the  cervix  approaching  the  vulva; 
there  are  irregular  discharges  of  blood  and  less  tendency  to  retention 
of  urine.  Treatment.— The  uterus  is  replaced  with  the  patient  in  the 
o-enupectoral  position,  with  or  without  aneesthesia,  and  is  then  kept  up 
by  a  pessary,  whilst  the  bladder  is  periodically  emptied  by  a  catheter 
and  the  bowels  freely  moved.    Eelapsing  cases  may  be  treated  as 

for  prolapse.  ,     ,     .  ,    j       •  „ 

Inversion  of  the  uterus  is  generally  brought  about  by  draggmg 
on  the  cord  and  placenta,  but  also  by  the  descent  of  a  submucous 
polypus,  or  even  of  a  malignant  growth.  A  raw  bleeding  mass 
protrudes  at  the  vulva,  whilst  on  bimanual  rectal  examination  the 
fundus  of  the  utems  is  found  absent.  Inversion  of  the  uterus  may 
be  diagnosed  by  the  uterus  being  turned  inside  out  through  the  cervix, 
whereas  a  polypus  has  a  pedicle  which  can  be  traced  upwards  into 
the  uterine  cavity,  and  a  malignant  disease  of  the  cervix  has  the 
uterine  canal  in  its  centre.  Treatment.— The  inversion  is  reduced  by 
steady  manual  pressure  upwards,  aided  by  counter-pressure  on  the 
hypogastrium  or  by  an  instrument,  e.g.,  Avelings  depositor  a  cup 
fitting  over  the  mass,  and  the  constricting  cervical  ring  may  be  divided 
by  a  posterior  incision.    After  the  climacteric  vaginal  hysterectomy 

may  be  best.  .       ^    .  ^ 

Examination  of  the  uterus.— The  cervix  uteri  may  be 
examined  with  the  finger,  and  the  position  and  size  of  the  boay 
of  the  uterus  and  the  general  direction  of  the  cavity  made  out 
bimanually,  the  finger  in  the  vagina,  then  in  the  rectum,  or  in  me 
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rectum  only  when  the  hymen  is  intact;  also  in  some  cases  a 
bladder  sound  may  be  passed.  The  cervix  may  also  be  inspected 
thrmigh  a  speculum,  and  can  be  fixed  or  drawn  down  during  examina- 
tions and  operations  by  a  volsella  or  by  a  ligature  passed  through- 
it.  By  combining  drawing  down  with  a  bimanual  examination,  one 
finger  being  in  the  rectum,  the  upper  part  of  the  fundus  and  the 
appendages  can  be  explored.  A  general  idea  of  the  size  of  the 
uterus  and  the  direction  of  its  cavity  having  been  gained  by 
bimanual  examination,  a  more  exact  information  as  to  the  extent 
of  the  uterine  cavity  and  its  direction  is  got  by  passing  a  uterine 
sound.  This  is  made  of  flexible  copper  or  silver  with  a  bulbous  end, 
and  is  generally  bent  to  an  angle  of  160  degrees  about  2^  inches 
from  the  end.  It  is  first  sterilised  by  boiling,  carbolic  acid  or  flaming, 
then  passed  over  the  finger  placed  on  the  cervix,  and  by  moving  the 
handle  in  a  circle  and  gentle  manipulations  it  is  made  to  slip  in. 
It  should  be  remembered  that,  especially  when  inflamed,  after  labour 
and  in  malignant  disease,  the  uterine  wall  is  so  soft  that  the  sound 
may  easily  perforate  it,  also  the  sound  may  enter  a  Fallopian  tube. 
When  pregnancy  is  suspected,  the  sound  must  not  be  passed  except 
perhaps  when  there .  is  good  reason  to  beheve  the  pregnancy  to  be 
extra  uterine.  A  better  way  in  many  cases  i§  to  pass  a  speculum  in 
the  dorsal  position,  fix  the  cervix  with  a  speculum,  and  pass  a  gum 
elastic  bougie,  guided  by  the  eye,  the  length  of  the  bougie  inserted 
being  marked  by  the  finger  before  withdrawing  it. 

Dilatation  of  the  os  is  easy  shortly  after  labour  or  abortion.  It 
may  be  done  slowly  by  inserting  a  tent  into  the  cervical  canal 
through  a  speculum,  guided  by  the  eye,  after  fixing  the  cervix  with 
a  volsella.  The  tent  expands  with  moisture,  and  in  twenty-four 
hours  the  canal  may  be  further  stretched  by  dilating  bougies  or 
the  finger.  Rapid  dilatation  is  gently  done  with  graduated  bougies 
or  expanding  dilators,  under  an  antesthetic,  avoiding  tearing.  The 
interior  is  then  explored  with  the  finger,  combined  with  hypogastric 
counter-pressure. 

Preparation  of  the  vagina  previous  to  operations.— The 
vagina  is  first  douched  with  permanganate  lotion  and  then  a  speculum 
is  passed.  The  cervical  canal  or  the  surface  of  a  cancer  or  sloughing 
polypus  may  now  be  painted  with  pure  carbolic  acid  or  1  in  500 
perchloride  of  mercury,  which  is  then  swilled  away.  The  vagina  is 
next  wiped  out  carefully  with  swabs  soaked  in  perchloride  of 
mercury,  1  in  1,000,  and  the  speculum  gradually  withdrawn  so  as  to 
bring  all  folds  and  pockets  into  view.  All  the  mercury  solution-  is 
now  washed  away  with  a  douche  of  sterilised  water  and  the  vagina 
lightly  filled  with  iodoform  gauze. 

Plugging  the  vagina  for  uterine  haemorrhage. — A  speculum 
is  passed  up  to  the  cervix,  blood  wiped  away,  then  a  strip  of  gauze  is 
mserted  into  the  cervix  if  patent,  and  packea  firmly  against  the 
cervix  and  vaginal  fornices.    As  the  packing  is  continued  the 
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speculum  is  gradually  withdrawn  until  the  vulva  is  reached.  Then 
a  pad  of  wool  is  placed  over  the  vulva  and  another  on  the  hypogas- 
trium,  and  firm  pressure  applied  with  a  double  spica  bandage.  The 
plug  is  changed  after  twenty-four  hours,  when  usually  a  lighter 
packing  will  suffice. 

Inflammation  of  the  uterus.— This  may  affect  the  vaginal 
aspect  of  the  cervix,  the  cervical  canal,  the  cavity  of  the  uterus 
(endometritis),  or  the  body  wall.  The  causes  are  local,  septic 
puerperal  and  gonorrhoeal  infections,  and  general  impairment  of 
health,  febrile  affections,  syphilis  and  tubercle,  these  but  rarely,  and 
senile  changes. 

The  cervix  may  be  affected  hj- erosions,  and  superficial  ulcerations 
following  fissure  during  labour.    In  itself  the  condition  has  not  much 
importance,  and  it  is  a  question  whether  the  symptoms  attributed  to 
it  of  local  pain  radiating  to  the  spine,  with  slight  discharge,  are 
not  rather  symptoms  of  general  debility.    Its  importance  lies  in 
being  a  possible  source  of  epithelioma  of  the  cervix,  which  generally 
occurs  in  married  women.    Exceptionally  the  ulceration  proves  to  be 
tuberculous.      Treatment.— Im^royemmt   of    the  general  health 
and    simple    douches.     The  application  of   caustics  or  of  the 
cautery  through  a  speculum  is  usually  of  no  permanent  value,  and 
may  possibly  lead  to  cancer.    Persistent  erosions  and  ulcerating 
fissures  are  best  treated  by  excision  and  the  insertion,  of  sutures, 
trachelorrhaphy,  without  narrowing  the  cervical  canal.     A  micro- 
scopical examination  of  the  material;  when  it  discloses  changes 
which  precede  epithelioma  the  cervix  should  be  amputated  com- 
pletely.   It  is  of  the  greatest  importance  to  anticip)ate  by  this  operation 
the  setting  in  of  malignant  disease. 

The  cervix  may  become  hypertrophied  and  elongated  so  as  to 
reach  the  vulva  whilst  the  uterus  remains  in  position.  Treatme^it.— 

Amputation.  .       ^,         t.  t 

The  uterine  cavity.— The  cervical  canal  is  especially  the  seat  ot 
chronic  gonorrhoeal  inflammation  (see  p.  7 1 ) .  The  uterine  cavity  m^y 
become  distended  by  placental  debris  and  moles  with  pus  the  body 
remaining  enlarged,  subinvolution;  or  the  mucous  membrane  may 
undergo  chronic  inflammation  and  hypertrophy  into  polypoid 
masses ;  or  the  uterus  may  be  affected  in  old  age  {senile  endometritis) ; 
the  mucous  membrane  then  degenerates  and  the  body  of  the  uterus 
shrinks,  the  discharge  being  thin,  sanious,  or  purulent.  Any  uterine 
discharge  must  be  examined  for  organisms,  septic  or  gonorrheal,  ana 
any  fragment  of  curetted  material  for  new  growths,  fojtal  remnants, 

or  sloughing  fibroid. 

Stenosis  of  the  cervical  canal.— Like  pyloric  stenosis  this  may 
be  congenital  in  origin,  or  be  secondary  to  inflammation.  The  stenosis 
may  be  partly  spasmodic,  partly  organic.  It  is  a  frequent  cause  ot 
dysinenorrhcea  and  then  the  setting  in  of  the  flow  is  followed  by 
relief  3  it  is  also  a  cause  of  sterility.    Treatment.— Shght  case^  are 
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relieved  by  full  dilatation  with  bougies,  and  if  pregnancy  follows  the 
patient  may  be  cured.  Marked  cases  especially  in  single  women  may 
be  relieved  by  cutting  up  through  the  cervix  uteris  on  each  side  until 
a  large  bougie  passes  readily.  The  cut  may  be  sutured  across  to 
prevent  i"eunion. 

Curetting  the  uterine  cavity. — The  cervix  being  fixed  with 
a  volsella  and  the  os  dilated,  a  blunt  curette  is  gently  used,  and 
the  cavity  afterwards  irrigated  by  a  double-way  cannula  or  flushing 
gouge.  The  cavity  having  been  cleared  and  dried,  may  be  swabbed 
out  with  pure  carbolic  acid  or  iodine  liniment,  all  excess  being 
afterwards  washed  away.  Following  labour,  when  inflamed  or  if 
malignant,  the  wall  is  most  friable  and  easily  perforated.  The 
uterine  cavity  and  vagina  are  finally  filled  with  iodoform  gauze,  which 
is  removed  after  twenty-four  hours,  and  douching  continued. 

Septic  infection  of  the  uterus  is  generally  puerperal,  occasion- 
ally gonorrhosal,  or  it  may  be  due  to  injury  or  rape.  The  venous 
sinuses  and  veins  leading  from  or  belonging  to  the  cervix  and  uterine 
body,  as  also  the  lymphatics,  become  filled  with  septic  thrombi 
which  quickly  form  abscesses  and  extension  occurs  : — (1)  To  the 
broad  ligament,  causing  septic  oedema,  pelvic  cellulitis,  or  a  para- 
metric abscess.  (2)  To  the  tubes,  causing  septic  retention  (pyo- 
salpinx),  a  tubo-ovarian  abscess  between  the  fimbriated  extremity  of 
the  Fallopian  tube  and  the  ovary,  or  suppuration  in  the  ovary  itself. 
(3)  To  the  peritoneum  through  the  wall  of  the  uterus  to  the  serous 
surface,  or  by  leakage  from  the  fimbriated  extremity  of  the  tube. 
The  pelvic  peritonitis  is  limited  and  adhesive,  or  purulent,  forming 
a  pelvic  retro-uterine  or  perimetric  abscess  in  Douglas's  pouch  shut 
off'  by  the  intestines  above.  (4)  Venous  thrombosis.  The  iliac  vein 
may  become  thrombosed,  the  thrombi  by  retrogression  involving  the 
femoral ;  if  simple,  this  may  be  followed  by  chronic  oedema  of  the 
limb,  but  it  is  generally  septic,  then  causing  phlegmasia  alba  dolens 
or  white  leg,  which  may  develop  into  extensive  septic  cellulitis. 
(5)  Septicaemia,  pytemia,  septic  pneumonia,  endocarditis,  multiple 
abscesses,  etc.  Treatment. — Whenever  streptococcal  in  origin,  the 
anti-toxin  may  be  of  great  service.  Whilst  the  septic  inflammation 
IS  still  confined  to  the  interior  of  the  uterus,  prompt  curetting  (see 
above)  may  arrest  extension. 

Uterine  fibrous  tumours  or  fibroids.— These  tumours  are 
fibromyomas,of  unstriped  muscle  and  fibrous  tissue,  of  unknown  origin 
but  growing  around  blood-vessels  (Fig.  522),  and  the  fibres  arranged 
mto  whorls  and  strands.  They  develop  between  the  ages  of  thirty- 
five  and  forty-five,  are  exceptional  before  twenty-five,  are  not  met 
with  before  puberty,  and  apparently  always  commence  before  the 
chmacteric.  They  grow  very  slowly,  increasing  temporarily  with 
nienstruation  or  from  transient  osdema;  in  a  year  they  may  become 
the  size  of  a  footal  head,  in  three  years  the  size  of  a  man's  head  or 
take  twelve  years  to  distend  the  abdomen  to  that  of  the  size  of 
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pregnancy  at  term.  They  are  liable  to  become  cystic  Avith  or  without 
Lmorrhages,  and  to  inflammation  and  sloughing  especially  when  pro- 
iecting  into  the  uterine  cavity.  Calcification  and  fatty  degeneration 
ensue  with  shrinkage  after  the  climacteric.  Occasionally  they 
become  sarcomatous. 

Symptoms.— k  fibroid  may  grow  to  some  size  without  being  dis- 
covered. It  then  causes  trouble  by  pressure  and  weight,  also  by 
pressure  on  the  ureters,  causing  hydronephrosis  or  even  pyonephrosis, 
and  when  prolapsed  into  the  pelvis  difficult  micturition  or  retention. 
Fibroids  are  a  grave  disturbance  of  pregnancy  by  giving  rise  to 


artery  xs  ^^-y'^.^^^^fj^^.^f    ^^ZXii  balf  of  tbe  pbotogx-apU  the  strands  of 

haemorrhages  and  abortion  followed  by  septic  infection,  or  by 
oSictinI  labour.  Moreover,  during  pregnancy  they  much  increa  e 
in  size.  Recurrent  or  persistent  menorrhagia  may  occur  m  the 
intramural  and  submucous  form  and  cause  profound  anaemia. 

Wes  of  uterinefihrons  tumours-d)  The  ^^'fP-^^^^^^ 
protrude  on  the  surface  of  the  uterus,  and  can  be  felt  bimaimaU)  • 
ll.ey  may  be  sessile  or  pedunculated.    They  should  as  a  rule  be  le 
Tne  uiess  they  grow  to  a  considerable  size  or  cause  pan  .  K 
pedunculated,  they  may  be  carefully  ligatured  and  excised  ,  if  sessile 
Lined  ou   f  om  Uieii  capsule.    (2)  The  intramural  tumo.,.-  gives 
rte  to  a  general  enlargement  of  the  body  of  fe  uterus  whicli  may 
steadily  increase  until  the  climacteric  and  then  ^J""^' 
however,  after  being  stationary  take  on  a  rap.d  growth  ^hich 
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points  to  a  malignant  change.  Such  a  uterine  fibroid  early 
becomes  unbearable  in  a  young  single  woman.  It  is  most  impor- 
tant to  exclude  pregnancy.  (3)  The  submucous  tumour  protrudes 
into  the  uterine  cavity,  and  may  pass  through  the  cervix  into  the 
vagina.  It  is  also  called  an  intra-uterine  polypus.  A  true  mucous 
polypus  is  a  pedimculated  adenoma  growing  from  the  cervix, 
generally  about  the  size  of  a  pea.  Rarer  varieties  are  :  the  adeno- 
myoma  containing  glandular  elements,  and  the  cervical  fibroid  growing 
in  the  supravaginal  cervix. 

The  medical  treatment  consists  of  rest  and  the  administration  of 
iodide  of  potassium. 

Surgical  Treatment. — For  menorrhagia  and  intra-uterine  polypus, 
the  cervix  is  seized  with  a  volsella,  dilated,  and  the  pedicle  of  the 
polypus  cut  through ;  or  the  interior  of  the  uterus  is  curetted  and 
any  sloughing  fibrous  tumour  scooped  away,  after  which  the  cavity  is 
firmly  packed  with  gauze.  Myomectomy  through  an  abdominal 
incision  is  indicated  in  a  young  woman,  capable  of  having  children, 
when  the  main  portion  of  the  uterus  is  normal.  If  already  pregnant 
and  the  tumour  can  be  shelled  out,  the  patient  may  go  on  to  term 
and  be  safely  delivered. 

Removal  of  the  uterus  is  specially  indicated  for  progressive 
enlargement  with  profuse  menorrhagia  or  metrorrhagia  and  pain. 
Only  when  the  woman  is  close  upon  the  climacteric,  and  the  uterus 
causes  no  further  inconvenience  than  from  its  size,  may  an 
expectant  treatment  be  adopted.  Even  if  it  then  shrink,  such  a 
tumour  may  give  rise  to  later  complications,  and  there  is  always  the 
possibility  of  a  malignant  change.  In  all  cases  where  pregnancy 
has  started  it  is  very  much  safer  to  operate  without  delay. 
Palliative  measures  such  as  ligature  of  the  uterine  arteries  in  the 
base  of  the  broad  ligament  per  vagina,  and  double  oophorectomy, 
are  obsolete. 

Myomectomy  is  the  excision  of  the  fibroid,  whether  sub-peritoneal 
or  intramural,  by  incising  the  peritoneum  and  capsule,  shelling  out 
the  tumour,  arresting  all  haemorrhage  by  ligaturing,  and  then 
suturing  the  peritoneum  over  the  exposed  surface. 

Abdominal  hysterectomy. — The  two  abdominal  operations 
generally  performed  are  (1)  amputation  through  the  cervix,  (2)  com- 
plete hysterectomy  (panhysterectomy).  (1)  Hysterectomy  by  amjmia- 
tion  through  the  cervix. — The  extra-peritonal  treatment  of  the  stump 
is  now  not  used ;  it  consisted  in  fixing  the  stump  between  the  edges 
of  the  abdominal  wall  combined  with  the  use  of  a  serre-noeud. 
After  specially  preparing  the  vagina  (p.  1107)  and  the  abdominal 
wall,  a  sufficiently  long  incision  is  made  to  deliver  the  fibroid  uterus, 
and  this  may  mean  the  continuation  of  the  incision  far  above  the 
umbilicus.  The  pelvis  is  then  raised  30  degrees  to  the  Trendelenburg 
position,  and  the  broad  ligaments  arc  ligatured  on  either  side  internal 
to  the  ovaries  which  are  spared  when  not  also  cystic.    Anterior  and 
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posterior  flaps  of  peritoneum  are  made  and  the  bladder  pushed 
forward.  The  uterine  artery  is  ligatured  as  it  runs  up  the  side  of 
the  uterus,  and  the  junction  between  the  body  and  cervix  out 
through  slowly,  any  vessels  being  clamped  and  tied.  The  cavity  of 
the  cervix  is  disinfected  by  a  pledget  of  wool  soaked  in  a  strong 
antiseptic,  and  all  bleeding  having  been  stopped,  the  peritoneal  flaps 
are  sutured  over  the  stump.  The  essential  point  is  to  arrest  all 
haemorrhage.  This  operation  is  considered  by  some  to  be  easier  and 
less  severe  than  panhysterectomy.  The  objections  raised  against  it 
are  the  obstruction  presented  by  the  cervix  to  drainage  from  the 
cavity  underneath  the  flaps  of  the  peritoneum,  the  greater  liability 
to  recurrent  haemorrhage  owing  to  unstriped  muscles  shrinking  and 


Of. 
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Fio  523.— Hysterectomy  by  amputation  of  tbe  uterus  through  the  cervix  (after 
Kelly).    o«.  a.  Ovarian  artery,    m.  Ureter.    ««.  Uterine  artery. 

rendering  the  ligatures  loose,  intestinal  obstruction  from  the  adhesion 
of  intestines  to  the  stump,  and  the  possibility  of  the  stump  becommg 

malignant.  ..  , 

KelWs  modification  consists  in  commencnig  on  one  side  whilst 
drawing  the  tumour  over  to  the  other  (see  Fig.  523).  First  the  ovarian 
artery  is  tied,  next  the  peritoneal  flap  is  cut  along  the  front  and 
back  of  the  uterus,  the  broad  ligament  opened,  the  uterine  artery 
tied,  the  cervix  cut  across,  when  the  opposite  uterine  artery  can  be 
seized  close  to  the  uterus  and  the  ligature  of  the  corresponding 
ovarian  artery  completes  the  operation.  ; 

(2)  Complete  hysterectomy  or  panhysterectomy  is  carried  (ing. 
524,  A)  after  the  ligature  of  the  ovarian  or  broad  ligaments,  by  draw- 
ing the  tumour  forwards  over  the  pubes,  cutting  downwards  a  posterior 
peritoneal  flap  and  clamping  bleeding  parts  until  the  posterior  vaginal 
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fornix  is  reached.  Then  the  cervix  is  seized  and  pulled  up  in  the 
direction  of  turning  the  tumour  upside  down  (Fig.  524,  B).  This 
makes  the  lateral  vaginal  fornices  tense ;  clamp  forceps  are  placed 


B. 


Ml  524  — Complete  Hysterectomy.  Panliysterectoray.  Diagrams  A  and  B  to 
illustrate  Doyens  method,  pu.  Pube.s.  «.  Ureter,  h.  Bladder,  v.  Vagina 
r.  Kectura.        Peritoneum,  of  wliich  anterior  and  posterior  Haps  arc  made  in  a' 

!rw    t   t  r?  P"^'2«'  '""1  ««•  sliows  the  uterine 

a  tery  s  retclied  out  so  as  to  be  easily  ligatured,  whilst  tlie  ureter  and  bladder  arc 
pushed  forwards  and  downwards  out  of  the  way. 

upon  them  close  to  the  cervix  and  the  lateral  aspects  of  the  cervix 
arc  then  freed.  By  lifting  up  the  cervix  further  the  mucous  mem- 
brane of  the  anterior  vaginal  fornix  is  divided  in  the  same  way  and 
the  finger  can  then  push  forward  the  bladder  and  ends  of  the  ureters 
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out  of  the  way  (Fig.  524,  b,  u).    This  hoisting  up  of  the  cervix  now 
makes  a  band  to  appear  running  up  on  to  the  tumour,  on  either  side, 
containing  the  uterine  artery  and  its  branches,  which  are  thus  secured 
easily    There  remains  the  peritoneum  upon  the  front  of  the  tumour 
to  be  cut  across  above  the  contact  with  the  bladder.    A  strip  of 
o-auze  is  next  passed  down  the  vagina  from  the  peritoneal  cavity,  all 
vessels  are  carefully  tied,  the  peritoneal  flaps  from  the  anterior,  and 
the  posterior  aspects  of  the  tumour  are  now  united  by  a  continuous 
suture  across  the  pelvis  so  that  the  wound  is  completely  shut  off 
from  the  abdominal  cavity.  There  remains  the  cleansing  of  the  peri- 
toneum, the  removal  of  sponges,  and  the  suturing  of  the  wall  ihe 
after-treatment  consists  in  drawing  off  the  urine,  taking  out  the  plug 
from  the  vagina  on  the  second  or  third  day,  and  afterwards  douching 
gently    This  operation  is  to  be  preferred  for  its  ease  and  the  certainty 
with  which  the  uterine  arteries  are  secured,  whilst  the  bladder  and 
ureters  are  pushed  forwards  out  of  harm's  way.    Also  the  objections 
to  the  amputation  through  the  cervix  are  avoided. 

Cancer  of  the  uteiMS. —Squamous-celled  carcinoma  or  epitheliomxi 
of  the  cervix  uteri  forms  with  mammary  cancer  the  commonest  type 
of  malignant  disease  in  the  female.    Gausation.-ll  is  nearly  always 
met  with  in  women  who  have  borne  children ;  hence  there  is  difficulty 
in  avoiding  the  conclusion  that  its  origin  is  connected  with  local 
irritation  and  old-standing  fissures.     Symptoms.-lt  is  the  earhest 
signs  which  are  of  importance,  viz.,  a  little  blood-stamed  acrid 
discharge  in  a  woman  about  forty,  the  vaginal  surface  of  the  cervix 
appearing  superficially  eroded  or  ulcerated  with  indm-ation  and 
S^egularly  of  the  margins  of  the  os.     Whenever  this  does  no 
quickly  disappear  on  rest  and  douching,  it  is  imperative  that  a  bit  of 
the  eroded  part  should  be  excised  and  exammed  microscopically. 
An  exam  nation  should  never  be  postponed  on  the  plea  of  climacteric 
hLorrhages,  senile  endometritis,  etc.     To  wait  for  further  signs  is 
Wace  the  ase  beyond  cure.    The  cancer  advances  by  u  ceration 
and  the  formation  of  a  warty  growth   if  chiefly  the  o-ier,  he  cervix 
is  rapidly  excavated  by  an  indurated  foul  ulcer;  if        atter  then  a 
warty  foul  cauliflower-like  growth  occupies  the  'I 
Ts  partly  one,  partly  the  other.   The  disease  (Fig.  525  extends  up 
he'^c   vlal  ci,  outwards  into  the  base  of  the  broad  ligament,  and 
then  to  the  glands  along  the  course  of  the  internal  common  iliac 
a^tTries.    A  foul  watery  discharge,  more  or  less  blood-s^^^^^^^^^ 
and  the  patient  suffers  from  pain  owing  to  irritation  a"d  Fessme 
on  the  pelvic  nerves  which  later  spreads  down  the  thigh.    1  e 
bladder  is  invaded  and  a  vesico-vaginal  fistula  is  set  up.  me 
ureters  are  involved,  dilated,  and  tend  to  bring  about  obs^ru^ve 
suppression  of  urine.    The  sigmoid  and  rectum  may  «>3^f^^^ 
airintestinal  obstruction  arise.     Death  occui-s  S-J-l^f  ^  ^  ^^^^  ^ 
year  of  the  disease  being  noted,  from  exhaustion  '-^"^  »  ™rha  ^ 
^  The  earliest  signs  are  (1)  a  papilUvted  condition  of  the  margins  of 
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external  os  which  tends  to  spread  as  a  papillomatous  growth  ;  (2) 
an  infiltration  of  the  cervix  from  some  ixlcerated  crack  or  minute 
ulcer;  (3)  a  leukoplakia!  patch  which  becomes  indurated  and 
commences  to  ulcerate.  To  repeat  what  was  said  under  Inflammation, 
p.  1108 — in  all  cases  of  cervical  erosion  and  ulceration  which  do  not 
forthwith  heal,  cancer  should  be  anticipated  by  amputation  of  the 
cervix. 

Treatment  hy  operation. — The  following  methods  have  been  used. 
(1 )  Supravaginal  amputation  of  the  cervix.  (2)  Vaginal  hysterectomy 
without  or  with  removal  of  the  adnexa.  (3)  Abdominal  hysterec- 
tomy with  removal  of  enlarged  glands.    (4)  Sacral  hysterectomy. 

(1)  Supravaginal  ainp)utation  of  the  cervix. — This  is  the  operation  to 
be  adopted  in  very  early  eases  of  erosion  and  commencing  ulceration, 


Fia.  525. — Diagram  of  carcinoma  of  the  cervix  uteri  and  its  relations. 
ov.a.  Ovarian  artery,    u.a.  Uterine  artery. 


which  do  not  heal,  even  although  the  malignant  disease  is  not  yet 
confirmed  microscopically.  When  the  cervix  is  definitely  involved 
the  operation  is  insufficient  and  recurrence  in  the  stump  most 
probable;  moreover,  the  patient  may  afterwards  suffer  from  dys- 
menon-hoea  or  hscmato-metra.  The  vagina  is  thoroughly  disinfected, 
the  cervix  seized  with  a  volsella  and  drawn  down,  the  mucous  mem- 
brane cut  round  with  scissors,  the  lower  branches  of  the  uterine 
artery  (see  Fig.  525)  tied  close  to  the  uterus,  and  the  cervix  cut 
away  with  scissors  at  the  junction  with  the  body.  Bleeding  is 
stopped  by  ligature  or  cautery,  and  then  the  vagina  is  packed  with 
gauze.    A  bougie  may  be  occasionally  passed  to  prevent  stenosis. 

(2)  Vag  inal  hysterectomy  is  the  operation  for  all  cases  in  which 
there  is  definite,  although  very  early  malignant  disease  limited  to  the 
cervix.  The  immediate  mortality  of  the  operation  has  been  reduced 
to  5  per  cent.  ;  the  highest  success  reached  has  been  a  survival  of 
25  per  cent,  six  years  after  the  operation.    Vaginal  hysterectomy 
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cannot  be  properly  done  unless  the  uterus  can  be  drawn  down  by 
a  volsella,  and  is  contra-indicated  when  the  broad  ligaments  are  infil- 
trated.    The  procedures  are  the  same  as  above,  except  that  the 
peritoneal  cavity  is  entered  in  front,  after  carefully  pushing  forward 
the  bladder;  then  Douglas's  pouch  is  opened.    The  uterine  arteries 
are  next  tied  by  transfixing  with  ligatures  the  base  of  the  broad 
ligament  close  to  the  uterus  ;  some  use  long  clamp-forceps  instead. 
The  uterus  is  next  drawn  down  further,  the  ovarian  arteries  are 
secured,  and  the  uterus  is  cut  away.    At  least  one  ovary  should  be  left. 
The  vagina  is  then  filled  with  iodoform  gauze,  which  is  changed  when 
saturated  and  the  vagina  douched    If  clamp-forceps  are  left  on,  they 
may  be  removed  after  two  or  three  days  or  be  allowed  to  fall  off. 
The  chief  danger  of  the  operation  is  a  wound  of  the  ureter.    This  is 
avoided  by  pushing  the  bladder  forwards,  which  carries  the  ureters 
with  it ;  also  by  tying  the  uterine  artery  close  to  the  uterus.  The 
operation,  except  in  early  cases,  is  not  in  the  end  successful,  because 
infiltrated  portions  of  the  broad  ligament  are  left,  as  well  as  enlarged 
glands. 

(3)  Abdominal  hysterectomy  including  the   surrounding  ceUular 
tissue  —Whereas  in  the  two  preceding  operations  the  mortality  has 
been  reduced  to  a  negligible  quantity,  the  duration  of  life  afterwards  is 
on  the  average  only  a  year  in  consequence  of  recurrence.    It  has  been 
shown  that  cancer  rapidly  spreads  outwards  into  the  parametrium. 
Apparently  the  lymphatic  glands  are  not  so  quickly  involved,  hence, 
unless  obviously  enlarged,  it  does  not  seem  necessary  to  extend  the 
severe  operation  so  far.    It  should  never  be  attempted  unless  there 
is  good  reason  on  preliminary  abdominal  exploration  to  believe  that 
all  the  appai'ent  disease  and  glands  can  be  removed  with  a  free 
margin  by  dissection,  not  by  tearing  or  attempting  to  shell  out ;  nor 
should  it  be  done  when  the  growth  has  already  involved  and  dilated 
the  ureters  ;  also  it  may  be  said  to  be  very  diflicult  in  a  fat  woman. 
The  vagina  is  thoroughly  prepared,  and  when  the  growth  is  fungating 
into  the  vagina  it  may  be  curetted,  a  strong  antiseptic  apphed,  and 
the  vagina  then  packed  with  gauze.    After  making  a  short  abdo- 
minal incision  and  exploring  with  the  finger  to  confirm  the  practic- 
ability of  the  operation,  the  incision  is  enlarged  up  to  theumbihcus, 
the  pelvis  well  raised  and  the  rest  of  the  peritoneum  guai^ed 
The  uterus  with  the  ovaries  is  held  up  and  drawn  forwards  whi  st 
the  posterior  layer  of  each  broad  ligament  is  incised,  and  the 
ureters   found.    Then    the   uterovesical   fold   of   peritoneum  is 
divided  and  the  bladder  separated  as  far  down  as  the  upper  part 
of  the  vagina.    Next  the  ovarian  and  round  ligaments  arc  tied 
and  cut  across  so  that  the  ovary  and  fimbriated  extremity  of 
the  tube  can  be  drawn  inwards.  Then  the  ureter  on  each  side 
can  be  followed  forwards   with   the   finger  without  completely 
isolating  it  for  its  surrounding  vascular  network  should  be  preserved. 
If  the  ureter  be  dissected  out  too  closely  sloughing  may  follow  ana 
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a  ureteral  fistula  be  set  up.  By  following  forwards  the  iireter  with 
the  finger  the  uterine  artery  and  its  branches  passing  over  the 
ureter  can  be  defined  close  to  the  pelvic  wall  and  there  tied. 
Thus  the  ureter  is  exposed  throughout  its  course  to  the  bladder. 
Beneath  the  ureter  are  uterine  veins  which  are  tied  as  far  out  as 
possible,  whilst  the  ureter  is  gently  held  aside.  The  isolation  of  the 
uterus  is  completed  by  dividing  the  utero-i'ectal  fold  of  j)eritoneum 
and  separating  the  rectum  as  far  down  as  the  upper  part  of  the 
vagina.  Finally  the  vagina  is  divided  all  round  between  curved 
clamp  forceps,  whilst  soiling  of  the  peritoneal  cavity  by  the  growth  is 
avoided  by  sponges.  After  tying  all  the  vessels  upon  which  clamps 
have  been  placed  a  strip  of  iodoform  gauze  is  passing  from  above 
downwards  to  the  vulva  and  the  vagina  lightly  packed.  Over  this 
the  peritoneum  is  exactly  united.  Only  when  the  iliac  glands  are 
enlarged  is  the  operation  extended  and  the  glands  removed  by 
incising  the  peritoneum  along  the  course  of  the  iliac  vessels.  The 
conclusion  of  the  operation  and  the  after-treatment  is  the  same  as 
after  hysterectomy  for  myoma.  The  mortality  from  this  operation 
has  been  lately  much  reduced,  and  the  duration  of  life  after  operation 
is  very  much  longer  than  after  vaginal  hysterectomy. 

(4)  Sacral  hysterectomy. — This  is  an  adaptation  of  the  sacral 
operation  for  rectal  cancer. 

Malignant  disease  of  the  body  of  the  uterus  is  rare.  A 
columnar-celled  carcinoma  may  grow  from  the  mucous  membrane  of 
the  cervix — still  more  rarely  from  the  mucous  membrane  of  the 
uterine  cavity.  A  sarcoma  may  grow  in  the  wall  of  the  uterus, 
sometimes  in  connection  with  pre-existing  fibroids.  Decidiioma 
malignum  is  a  rapidly  growing  malignant  disease  of  fa3tal  remains 
or  an  hydatid  mole,  and  is  classed  as  a  carcinoma  or  chorio-epithe- 
lioma,  or  by  some  as  a  sarcoma.  It  is  remarkable  as  exhibiting 
some  very  large  cells,  resembling  the  syncytial  cells  of  the  decidua, 
but  these  are  not  always  present.  Henal  and  suprarenal  tumours 
are  rare  tumours  in  the  uterine  wall  or  adjacent  broad  ligament, 
recognised  as  developed  in  remnants  of  the  Wolffian  body.  Some 
have  an  appearance  resembling  renal  structure,  whilst  other  tumours 
resemble  the  suprarenal  capsule  in  character. 

Symptoms.— A  progressive  enlargement  of  the  body  of  the  uterus, 
with  early  and -profuse  foul  haemorrhagic  discharge.  The  os  must 
be  dilated,  the  interior  explored  with  the  finger,  and  material  scraped 
away  for  examination.  The  diagnosis  at  this  early  stage  has  to 
be  made  from  simple  endometritis  and  from  subinvolution  after 
pregnancy.  Although  the  microscopic  examination  proves  for  the 
time  being  negative  as  regards  cancer,  the  case  must  be  watched 
for  diminution  in  the  size  of  the  fundus,  for  the  material  examined 
may  have  simply  come  from  the  surface  of  the  growth  which  is 
meanwhile  burrowing  into  the  wall.  In  senile  endometritis  there 
18  often  much  blood,  but  the  uterus  does  not  enlarge,  and  scrapings 
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yield  110  proof  of  cancer.  Progressive  enlargement,  even  in  the 
absence  of  microscopic  evidence,  e.g.,  in  the  case  of  sarcoma,  mdicates 
an  immediate  operation.  Later  signs  are  fixation  of  the  uterus, 
enlargement  of  pelvic  glands,  increasing  pain  and  discharge,  and  the 
other  signs  mentioned  for  the  cervical  growth. 

Treatment.— Mommsl   hysterectomy  will  generally  be  more 
suitable  than  vaginal,  but  the  prognosis  is  unfavourable. 

Falliative  treatment  of  uterine  ca?icer.— Unfortunately,  owing  to 
the  late  stage  at  which  the  disease  is  at  present  diagnosed,  not  more 
than  10  to  20  per  cent,  of  the  cases  are  operable  when  first  seen  by  the 
suro-eon.  The  disease  can  no  longer  be  removed  with  a  wide  margin  ; 
there  is  already  induration  of  the  broad  ligaments.  The  vagina 
must  in  such  cases  be  frequently  douched  with  permanganate  sx)lu- 
tion,  and  dressed  with  iodoform  and  gauze.  Fungatmg  and  sloughing 
masses  may  be  painted  with  strong  antiseptics,  pure  carbolic  acid, 
perchloride  of  mercury,  1  in  500,  immediately  swilled  away,  or  burnt 
down  with  the  cautery,  which  is  more  under  control  than  the  liqmd 
and  fuming  caustics,  such  as  chloride  of  zinc,  bromine,  etc.  Opium 
and  morphine  should  be  given  freely. 

Operations  necessary  Giving  to  and  in  connection  with  xy>-egnancy 
(see  a  work  on  Midwifery). 

Labour  being  rendered  dangerous  by  the  co-existence  of  an  ovarian 
cyst,  or  uterine  fibroid  and  uterine  cancer,  it  is  now  regarded  as  mucii 
safer  to  at  once  operate.  The  removal  of  an  ovarian  cyst  need  not 
disturb  pregnancy  at  all.  A  sub-peritoneal  fibroid  may  be  shelled 
out  without  arresting  the  pregnancy.  But  even  if  abdominal  hyste- 
rectomy has  to  be  done,  and  so  pregnancy  finally  put  a  stop  to  yet 
this  is  much  safer  than  for  a  woman  to  go  on  to  term  and  labour 
commence,  complicated  by  a  large  fibroid  or  malignant  ce^^v^x ;  a 
viable  child  cannot  be  then  expected,  and  the  woman  s  life  will  most 

likely  be  sacrificed.  ■ 

Ectopic  ge8tation.-Extra-uterine  foBtation.-The  ovum  is 
fertilised,  and  then  arrested  in  its  descent  from  unknown  causes 
The  arrest  takes  place  in  the  Fallopian  tube,  including  the  uterine 
horn,  or  exceptionally  whilst  still  connected  with  the  ovary  previous 
to  entering  the  tube,  and  one  of  several  complications  ^nses 

(a)  Pelvic  hcematocele.-Thm  is  a  collection  of  blood  m  Douglas  s 
pouch,  owing  generally  to  the  leakage  of  blood  from  the  fi^ibrnted 
extremity  of  the  tube.  Typically  it  is  due  to  the  extravasa^on  of 
blood  into  the  OYum,  apoplexy  of  the  ovum,  which  causes  the  oMim  to 
swell,  and  blood  escapes  beside  it,  both  into  the  peritoneal  aiv  ty  ana 
into  the  uterus,  leakage  being  usually  gradual  ^^"^^  "^^''f  f  f  f , 
symptoms  are  rccun-ent  attacks  of  pelvic  pain,  with  at  hvst  a  DoggJ 
sensation  to  touch  in  Douglas's  pouch,  which  increases  to  form  a 
pelvic  tumour.  The  blood  gradually  becomes  encysted,  being  covered 
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by  matted  intestines.  Besides  the  pain  there  may  be  other  abdominal 
symptoms,  sucli  as  vomiting,  with  a  slight  rise  of  temperature. 
The  blood  which  escapes  by  the  vagina  is  not  large  in  amount,  and 
is  dark  and  thick,  whereas  in  abortion  bright  red  blood  is  discharged 
copiously  in  gushes  and  foi-ms  clots.  A  hajmatocele  is  said  some- 
times to  be  purely  menstrual  in  origin,  but  foetal  remnants  are 
excluded  with  difficulty,  and  are  often  obscured  by  the  clot.  The 
ovum  itself  may  be  discharged  by  the  uterus,  or  may  be  expelled  into 
the  peritoneal  cavity  and  there  disappear.  With  prolonged  rest 
the  pelvic  htematocele  may  be  absoi'bed,  and  future  pregnancies  of 
a  normal  character  occur.  It  may,  however,  become  infected  and 
suppiu-ate,  when  an  early  incision  is  required,  generally  a  vaginal 
one  behind  the  cervix. 

(6)  Bupture  of  Fallopian  tube. — When  the  ovum  lodges  in  the  tube 
it  burrows  into  the  muscular  wall,  the  mucous  membrane  of  the  tube 
disappearing  in  front  of  it.  Now  as  the  ovum  continues  to 
develop,  the  muscular  wall  does  not  hypertrophy  like  the  uterine 
wall,  but  becomes  thinned,  and  especially  is  this  the  case  upon 
the  part  where  the  placenta  comes  to  be  placed.  Thus  before 
the  third  month  rupture  is  inevitable.  The  rupture  may  take  place 
primarily  into  the  abdominal  cavity,  or  in  the  first  place  between 
the  layers  of  the  broad  ligament. 

.  (c)  Diffuse  intra-peritoneal  hcemorrhage. — Signs. — A  woman  likely 
to  be  pregnant,  who  has  missed  a  period,  or  in  whom  the  periods  have 
become  irregular,  exceptionally  without  any  menstrual  irregularity,  is 
suddenly  seized  with  abdominal  pain  with  or  without  vomiting,  and 
feels  extremely  faint  and  ill.  She  quickly  becomes  more  and  more 
pale,  whilst  the  abdomen  becomes  rigid  and  excessively  tender. 
The  pulse  increases  in  frequency,  and  becomes  more  compressible, 
whilst  there  is  no  corresponding  rise  of  temperature.  She  remains 
quite  conscious,  but  is  restless,  sighs  and  yawns,  then  becomes 
absolutely  blanched,  pulseless,  and  sinks.  A  vaginal  examination 
may  detect  a  bloody  discharge,  also  a  boggy  sensation  in  Douglas's 
pouch,  and  possibly,  but  not  necessarily,  free  fluid  may  fill  the  flanks. 
Although  a  quiescent  interval  may  follow  the  sudden  attack,  yet  the 
mcreasing  pulse-rate  and  pallor  show  that  there  must  be  no  delay. 
Treatment—The  abdomen  is  opened  as  quickly  as  possible,  the  broad 
ligament  and  ovary  are  seized  with  the  thumb  and  finger,  and  the 
bleedmg  pouit  clamped.  Then  the  clot  is  cleared  out,  the  ruptured 
tube  excised,  the  peritoneum  cleared,  and  the  abdomen  closed.  The 
patient  must  afterwards  be  treated  for  acute  anajmia  (see  p.  212) 

c^)  Eupture  into  the  broad  liga^nent.—This  happens  when  the 
wall  ot  the  tube  gives  way  between  the  layers  of  the  broad  liga- 
ment, and  a  tumour  forms  to  one  side  of  the  uterus.  There 
the  pregnancy  may  go  on  developing,  or,  the  embryo  dying,  the 
tumour  shrinks,  or  suppurates.  If  it  continues  to  develop  a  further 
rupture  may  occur  into  the  peritoneal  cavity,  and  the  placenta  get 
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a  fresh  attachment  to  the  intestines,  or  go  on  to  term  when  the 
tetus  dies  and  becomes  mummified  or  calcified  mto  a  1^  hop^dion 
or  the  sac  suppurates,  and  from  a  pelvic  abscess  the  bones  of  a 
macerated  foetl^s  are  discharged  either  on  the  surface  or  by  the 
bladder  vagina  or  intestine.    The  diagnosis  of  this  form  of  extra- 
utnt  station  must  at  first  be  made  from  a  tumour  of  the  broad 
lament,  and  later  from  a  normal  pregnancy  (see  a  work  on  Obstetr  e 
Medicine).    Treatment.-k.  soon  as  the  diagnosis  is  made  an  opera- 
ti^xi  shou  d  be  performed.    The  ovarian  artery  must  be  firs  secured 
S  then  the  s^ac,  including  the  fetus,  shelled  out  from  the  broad 
Wment,  or  in  advanced  pregnancy  the  sac  is  laid  open,  the 
fSL  and  placenta  quickly  removed,  and  the  sac  stuffed  firmly  .nth 
oSuze  to  stop  hemorrhage,  for  the  sac  wall  does  not  contract  like  the 
uterus -  or  the  placentl  may  be  left  under  the  gauze  packmg  to 
<5lnnp-h  and  come  away  later  on. 

By  early  surgical  measures  the  complications  supervemng  upon 
the  death  of  the  fcetus  are  avoided.  &«  tl. a  uterus 

Surgical  anatomy  of  the  gravid  uterus.-As  the  utems 
rises  oSt  of  the  pelvis  the  peritoneum  is  loosened  and  raised  up 
until  its  reflection  -from  the  parietes  to  the  uterus  is  at  the 
level  of  Poupart's  ligament  on  each  side.  So  loose  is  the  cellular 
tlsue  tha?  when  the  uterus  is  pushed  over  to  the  opposite  side 
an  htciln  through  the  abdominal  wall  at  the  mternal  ring  does 
Tot  op     the  pm  cavity.    The  broad  ligaments  are  lifted  up 

Cri- enlarging  betwL  their  folds,  -d  are^^^^^^^^^^^^^^ 
from  the  brim  of  the  pelvis  to  the  uterus  so  that  then  lower  ooiaeis 
occupy  Iborthe  position  of  their  upper  borders  in  tl^e  non-pregnant 
emile.  The  greatiy  enlarged  and  elongated  ^^^^^^  'l^^^^^^^Zl 
downwards  in  a  straight  line  from  the  uterme  ^^^^^^^^^TiZ. 
abdominal  ring  and  are  instrumental  m  raismg  f^;  P|^^^2  Ovarian 
the  iliac  fossle.  The  arteries  are  much  enlarged,  the  o.aiian 
pr  p  x'iona  ly  more  than  the  uterine.    The  ovarian  ar  ery  a^e 

out  in  its  course  from  its  origin  upwards  ^^^^-^^^f^  J^^.^^^  The 
all  its  branches  including  its  lower  ones  aie  much  enhu  e 
bladder  and  the  ureters  are  lifted  up  along  with  ^^e  draxsin  p 
the  vagina.    Thus  the  ureters  no  ^^^^^  ^^^X 
wall,  but  pass  close  to  the  anterolatcral^^  all  ff'^Hf'       ^  i^^. 
bladder  about  f-inch  below  the  junction  of 
They  course  obliquely  beside  the  cervix,  being  neaiei  in  nont 
fu  th^-  away  behind.'  During  labour  the  "-^--^^^^^^^^^^ 
side.    Froin  these  considerations  it  can'  be  seen  hat  u  ulst  a  ate 
Lision  may  open  the  uterus  outside  ^'^^^^^2^  tX^^r 
traindicated  by  the  danger  of  injuring  the  uietei  ana 
branches  of  the  uterine,  artery. 
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CsBsarean  section. — When  this  operation  has  to  be  done  it  is 
better  to  operate  at  term  rather  than  to  wait  until  the  commence- 
raeut  of  labour,  when  it  must  be  hurried ;  worst  of  all  is  the 
waiting  until  the  patient  is  worn  out  by  the  labour  and  the  child 
nearly  dead.    The  uterus  will  contract  well  enough,  if  the  patient 
is  not  already  exhausted.    After  drawing  off  the  urine  an  incision 
is  made  in  the  middle  line  above  the  pubes ;  the  wall  of  the  uterus 
should  be  met  with  in  front  of  the  raised  peritoneum.    AVhen  the 
peritoneal  cavity  is  opened  it  must  be  protected  by  sponges.  The 
assistant  presses  in  the  patient's  sides  so  as  to  keep  tliB  uterus  in 
the  wound,  then  a  short  cut  is  made  into  the  cavity,  the  fingers 
inserted,  and  the  cut  rapidly  enlarged  in  the  middle  of  the  fundus 
by  scissors,  a  better  plan  than  tearing.    The  child  is  next  seized  by 
the  legs  and  extracted,  the  cord  clamped  in  two  places  and  divided 
between ;  then  the  placenta  is  scooped  out  and  the  uterus  at  once 
forcibly  squeezed  to  make  it  contract.     When  the  head  is  already 
wedged  in  the  pelvis,  forcible  traction  is  made  on  the  shoulders,  and 
an  assistant  may  even  push  up  from  below.     Whilst  the  assistant 
presses  on  the  edges  of  the  uterine  wound,  interrujjted  sutures  are 
quickly  inserted  through  the  whole  thickness  of  the  muscular  wall, 
without  penetrating  to  the.  mucous  surface.    When  tightened  the 
sutures  form  the  best  means  of  stopping  hjemoi-rhage.    Before  this 
it  should  be  ascertained  that  all  the  placenta  has  been  removed, 
that  the  cervix  is  patent,  and  that  all  clots  have  been  squeezed  out 
of  the  uterine  cavity.    In  Ctesarean  section  the  ovaries  should  not 
be  removed,  nor  the  tubes  ligatured  nor  resected;   the  intentional 
prevention  of  future  pregnancies  is  no  business  of  the  surgeon. 
Indeed,  patients  have  had  Caesarean  section  done  more  than  once 
quite  successfully  ;  also  subsequent  deliveries  have  been  accomplished 
without  resorting  to  it,  in  particular  by  carefully  inducing  premature 
labour  at  the  proper  time.    Finally  the  abdominal  wound  is  closed, 
a  light  gauze  plug  inserted  into  the  vagina,  and  the  child  put  to 
the  breast  to  keep  up  the  uterine  contractions. 

Porro's  operation. — If  the  child  is  already  dead  and  the 
uterine  cavity  septic,  or  if  the  body  of  the  uterus  is  affected 
by  myoma,  or  there  is  cancer  occupying  the  cervix,  it  may  be 
safer  to  rapidly  amputate  through  the  cervix.  The  extra- 
peritoneal method  may  be  used  for  the  sake  of  speed.  The 
thick  wire  of  a  serre-nosud  is  passed  roiuid  the  neck  of  the  mass, 
broad  ligaments  and  all,  but  not  low  enougli  to  include  the  bladder, 
whilst  the  uterus  is  drawn  forwards  and  the  intestines  kept  out  of 
the  way.  The  wire  is  tightened  as  much  as  possible  short  of 
cutting,  two  pins  are  passed  through  the  stump  on  the  distal  side 
of  the  wire,  and  then  the  aiterus  is  removed  at  one  cut  beyond 
the  pins.  The  stump  is  fitted  into  the  lower  angle  of  the  wound, 
and  if  there  is  time  the  peritoneum  is  united  round  the  stump 
on  the  proximal  side  of  the  serre-ncend,  the  pins  are  capped  and 
w.  7j 
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gauze  slipped  beneath  them,  and  the  abdominal  wall  is  sutm-ed 
above  the  stump.  Much  attention  is  required  subsequently  :  (1)  lo 
tic^htening  the  wire  periodically,  without  cutting  through  rapidly, 
in  order  to  avoid  recurrent  haemorrhage.  (2)  To  dressing  the 
stump,  which  after  the  serre-nceud  and  pins  have  come  away  retracts 
and  leaves  a  troublesome  sinus,  taking  about  six  weeks  to  heal. 
(3)  To  catheterising  the  bladder,  which  the  stump  unduly  conhnes. 
Whenever  there  is  time,  an  intra-peritoneal  method  should  be 

adopted.  ,     ,       t  --i  i  i  • 

Sympliysiotomy.— The  symphysis  pubis  has  been  divided  during 
labour  rendered  difficult  by  a  narrow  pelvis.  Suppuration,  necrosis, 
and  non-union  of  the  symphysis  may  follow,  and  Csesarean  section 
has  now  become  the  safer  and  better  operation. 

Diseases  op  the  Breast. 

Abnormalities  of  the  nip-ples.—Congenital  retractimi  of  the 
nipple.— The  nipple  may  be  unduly  depressed  ;  the  breast  is  then 
usually  an  ill-formed  one;  and  retention  caused  by  imperfectly 
formed  ducts,  chronic  inflammations  and  malignant  disease  often 
arise.  The  child  cannot  suck  well,  and  fissures  and  eczema  frequently 
follow.  Treatment.— A  semilunar  piece  of  skin  has  been  excised  from 
the  breast  above  and  below  the  nipple  and  the  gap  sutured  so  as  to 
make  the  nipple  protrude.  ,  . 

Supernumerary/  nipples  are  soft  warty  projections  containing 
tubular,  not  racemose,  glands  after  the  type  of  sweat  glands,  and 
are  found  along  the  pectoral  border  between  tbe  breast  and  axilla^ 
They  are  liable  to  suppuration  and  tumour  growth,  so  they  should 
be  excised. 

Cracks  and  irritable  nipples  occur  from  prolonged  suckhng 
and  want  of  cleanliness.    Retention  and  suppuration  may  follow. 

Paget's  disease  of  the  nipple,  sometimes  spoken  of  as  eczema, 
is  an  intractable  form  of  ulceration  around  the  nipple.  It  lasts  for 
many  years,  and  yields  to  no  treatment.  A  considerable  proportion 
of  cases  develop  squamous-celled  carcinoma  or  epithelioma  of  the 
nipple.  The  axillary  glands  then  enlarge.  Treatmetit. -When  all 
mild  measures  are  unavailing,  amputation  of  the  breast  should  be 
done  for  fear  of  cancer  subsequently  forming. 

Neuralgia  of  the  breast  is  not  nncommon  in  young  unmarried 
women,  and  appears  to  be  frequently  due  to  some  ovarian  disturb- 
ance. The  pain  is  often  severe,  perhaps  shooting  down  the  arm, 
and  may  be  constant  or  periodic  ;  whilst  the  skin  over  the  breast, 
as  well  as  tlie  gland  itself,  is  exceedingly  sensitive  on  handlmg. 
Nothing,  except  at  times  a  slight  fulness,  can  be  detected  on 
examination.  The  treatment  consists  in  improving  the  general 
health  by  tonics,  cold  baths,  and  outdoor  exercise,  and  in  regulating 
menstruation.    No  local  treatment  is  necessaiy  unless,  it  be  a  shield  ; 
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indeed,  the  patient's  attention  should  be  taken  off  the  breast  as  much 
as  possible. 

Inflammation  of  the  breast  {'mastitis)  may  occur  at  any  age, 
and  in  the  male  as  well  as  the  female.  In  infants  it  is  sometimes 
attended  with  a  serous  or  milky  discharge  from  tlte  nipple,  and  is 
often  made  worse  by  ignorant  nurses  applying  friction  to  "  rub  away 
the  milk."  At  or  about  puberty  it*is  met  with  in  boys  as  well  as  in 
girls,  but  more  frequently  in  the  latter.  Beyond  the  patient  appear- 
ing somewhat  out  of  health,  no  cause  can  often  be  discovered,  although 
in  hospital  patients  a  history  of  a  blow  is  not  uncommon.  The 
inTTammation  may  clear  up,  or  terminate  in  an  abscess. 

Acute  inflammation  during  lactation. — Acute  mastitis, 
howevei-,  most  frequently  occurs  during  lactation,  especially  in  primi- 
para),  and  generally  during  the  first  month  after  parturition.  It  is 
most  often  due  to  the  irritation  of  the  nipple  by  the  child  sucking, 
particularly  when  the  nipple  is  shrunken  or  retracted,  or  is  in  a 
cracked  condition.  Occasionally  it  is  the  result  of  excessive  secretion 
of  milk,  and  consequent  distension  of  the  ducts  ;  or  it  may  not  appear 
till  later  during  the  period  of  lactation,  when  the  patient's  powers 
have  been  pulled  down  by  long  suckling.  The  essential  Tause  is  of 
course  the  presence  of  pyogenic  cocdf  which  may  gain  access  by  the 
blood,  by  the  lymphatics  through  a  sore  nipple,  or  by  the  lacteal  ducts. 

Symptoms. — A  feeling  of  uneasiness  in  the  breast,  then  a  chill  or 
slight  rigor,  followed  by  fever  and  the  local  signs  of  inflammation, 
and  often  subsequently  by  abscess. 

Treatment. — The  breast  should  be  elevated  by  slinging  it  in  a 
handkerchief  passed  over  the  shoulder,  and  the  infant  weaned  from 
the  sound  as  well  as  from  the  affected  side ;  the  milk,  if  the  tension 
is  great,  should  be  drawn  off  by  the  breast  pump ;  belladonna  and 
glycerine  should  be  applied  and  iodide  of  potassium  administered 
mternally  to  diminish  the  secretion  ;  opium  or  poppy  fomentations 
to  relieve  pain.  If  it  still  remains  full  the  breast  should  be  taken  in 
both  hands  and  firmly  squeezed,  if  necessary  under  nitrous  oxide  gas, 
by  which  curdy  plugs  and  milk  are  expressed,  with  the  result  that 
suppuration  is  prevented  or  much  restricted.  Signs  of  abscess  must 
be  watched  for  and  an  early  incision  made.  A  saline  purge,  followed 
by  bitter  tonics  and  a  light  diet,  is  usually  advisable. 

Acute  abscess  of  the  breast  may  occur  in  three  situations  :— 
1.  Superficial  to  tlie  glands  {siqwa-mammary  abscess);  2.  In  the 
substance  of  the  gland  {intra-mammary  abscess)  ;  and  3.  Behind 
the  ghind  (post-mammary  abscess).  1.  The  supra-mammary  variety 
resembles  an  abscess  in  any  other  situation  and  requires  no  further 
comment.  2.  The  mtra-mammary,  which  is  generally  the  result  of 
mflammation  occurring  during  lactation,  may  be  confined  to  one 
part  of  the  gland  ;  or  pus  may  be  formed  in  several  situations  at 
the  same  time,  and  if  not  let  out  by  timely  incisions  may  riddle  the 
breast  in  all  directions.    3.  In  the  post-manunary  the  inflammation 
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beo-ins  cither  in  the  cellular  tissue  behind  the  breast  as  the  result 
nfCbre^inR  down  of  a  hematoma  following  an  n.jury,  or  ni  the 
of  the  bieaknife  ao  the  resulting  abscess  then  burstnig  mto 

fi^Uuced  i^o  the  Lces«,  and  a„y  septa  between  the  ma,„ 
'  -.h  .  con... 

:cS^,s  n  riddled  ''i'^^*-- ':-:„rrdirt  °s  t^Jn';: 

stimulants,  if  indicated^  occasionally  met  with  as 

fluctuating  swelling,  but  is  --^tended  by  edn  s.,  cBd   ^  ^^^^^^^ 
The  axillary  glands  may  or  may  not  be  i^eisiou 
has  often  been  mistaken  for  a  carcmoma.  eatment. 
and  scraping,  then  filling  with  g^u^^-  v^'ast  (c/iromc  m(xsit-«ts) 

Chronic  tubular  i-^^^^^^^^^^^  chronic 
has  been  described  by  various  naines,       l^^^'^^/^^^^,,,!!;  affects 
hypertrophy,  chronic  interstitial   mastitis.     It     ene  j 
oL^obe,  or  a  limited  portion  of  U^^^ 

mistaken  for  a  tumour,  oi  it  may  "^J"^  ,     ^^^le  l,eing 

gland,  giving  it  ^  V^^^^  ^^^^^^^XyL  the  child- 
Z^X^^:^^^  ^2:::..U  m  yom.  and  unmarried 

^'cZe  an,  Fa^Uo^y.-l.      generally  ^.jbut.d  ^c^^ia^^^ 
turbance,  injury,  pressure  of  t  le  corset     bu  F^ba^ /  ^ 
mation  i.  started  by  retention  either  in  ^^^^^^^^^y     A  small-cell- 
or  in  one  which  is  undergoing       ^^""'^  ^^^P^Kilcted  lobe  with 
infiltration  occurs  in  the  connective  tissue  of  the  attecte 
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increased  proliferation  of  the  epithelium  in  the  acini.  Later  the  cells 
or  fibroblasts  form  fibrous  tissue,  which  contracts,  pressing  upon  and 
obliterating  the  ducts  and  acini,  and  causing  degeneration  of  the 
epithelium  lining  them.  Should  some  of  the  acini  escape  the 
pressure  whicli  has  obliterated  the  ducts  leading  from  them,  small 
cysts  may  be  formed ;  but  such  cysts  seldom  attain  a  large  size  in 
consequence  of  the  unyielding  nature  of  the  fibrous  tissue  by  which 
they  are  surrounded. 

Symptoms. — The  patient  usually  complains  of  a  swelling,  and 
sometimes  of  pain  in  the  breast.    On  grasping  the  breast  between 
the  fingers  the  hypertrophied  portion  feels  like  a  tumour,  but  on 
drawing  it  from  the  nipple  so  as  to  make  the  lactiferous  ducts 
tense,  it  is  found  to  be  part  of  the  mamma,  and  on  pressing  the 
,  breast  back  on  the  ribs  with  the  flat  of  the  hand  no  distinct  tumour 
is  felt,  nor  anything  like  the  resistance  of  a  new  growth.  Further, 
the  swelling  is  usually  wedge-shaped,  with  its  apex  towards  the 
nipple,  and  has  not  the  stony  hardness  of  scirrhus ;  and  there  may 
be  a  second  nodule  in  the  same  breast,  or  in  the  breast  of  the 
opposite  side.     The  axillary  glands  are  sometimes  enlarged,  but 
are  not  indurated,  and  the  pain  often  follows  the  distribution  of  one 
or  more  intercostal  nerves,  the  slightest  pressure  upon  which,  as  they 
issue  from  the  thorax,  causes  acute  pain.    The  above  signs  will  usually 
serve  to  distinguish  the  affection  from  scirrhous  carcinoma.  Should, 
however,  as  occasionally  happens,  the  nipple  be  retracted,  the  skin 
dimpled  from  the  contraction  of  the  fibrous  septa,  the  surface  of  the 
gland  rendered  nodular  by  the  presence  of  several  tense  cysts,  and  the 
patient  moreover  be  about  the  age  at  which  carcinoma  is  common,  it  is 
difficult  to  diagnose  between  them,  especially  if  the  breast  is  volu- 
minous so  that  the  characters  of  the  swelling  are  obscured.  Under 
such  circumstances  an  exploratory  incision  should  be  made,  after 
having  explained  the  importance  of  a  xsorrect  diagnosis  to  the  patient. 
Carcinoma  may  arise  in  connection  with  such  a  tumour. 

Treatment. — Iron  and  quinine  or  the  mineral  acids  are  often 
indicated,  and  with  these  some  combine  the  iodide  of  potassium. 
Locally  a  belladonna  plaster  may  be  applied,  or  the  stays  dispensed 
with  to  prevent  friction,  or  a  thick  layer  of  cotton-wool  placed 
between  them  and  the  breast.  Inunction  with  iodide  of  potassium 
omtment,  or  with  oleate  of  mercury,  and  strapping  the  breast,  are 
also  recommended.  Whatever  treatment  is  adopted,  it  should  be 
persevered  in  for  a  month  or  two  only,  after  which  excision  of  the 
tumour  should  be  advised. 

Hypertrophy  of  the  breast.— There  is  a  condition  of  hyper- 
tropliy  often  met  with  in  lads  about  tluj  age  of  puberty  and  in  girls 
a  little  below  that  age.  Tlie  breast  enlarges  slowly,  often  painlessly, 
generally  on  one,  sometimes  on  both  sides  without  marked  signs  of 
mflammation.  Under  the  influence  of  a  belladonna  plaster  applied 
for  some  months,  which  probably  owes  its  efficacy  to  the  fact  that 
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it  prevents  tlie  patient  irritating  the  breast  by  constantly  .feeling 
it,  the  hypertrophy  may  subside.  It  is  of  a  chrome  n.flammatory 
nature,  the  chief  increase  consisting  of  interstitial  fibrous  tissue. 

An  kiormous  dependent  tumour  may  form  with  venous  congestion 
and  ulceration  of  the  surface,  and  may  attain  such  a  size  that  the 
patient  bends  under  the  weight.  Fat  women,  bu  also  thm,  ill^ 
nourished,  anaemic  patients  may  suffer  from  a  gradual  increase  of 
fatty  tissue.  T'r— ^.-Suspending  the  breast  m  a  shng  over 
the  shoulder,  or  if  the  enlargement  is  excessive,  removal 

Prolapse  of  the  breast.— The  breast  may  become  dependent 
and  flattened  even  at  an  early  age.  In  many  x-aces  long  suckling 
causes  the  breast  to  hang  down  like  an  empty  bag.  Some  affiim 
that  the  women  suffer  less  often  from  cancer  in  consequence  of  the. 
breast  being  thus  "  sucked  out."  In  young  women  desmng  to  wear 
iow  d  ess,  the  breasts  have  been  fixed  up  in  position  through  a  Y-shaped 
inlision,  the  leg  of  the  Y  running  up  to  the  axil  a,  and  the  arms 
stretching  into  the  breast  above  and  below  the  nipple. 

M^tiple  cystic  disease  of  the  breast  is  an  occasional  termma- 
tiofSXonic  lobular  mastitis.    One  or  more  of  the  small  cysts 
und  in  this  disease  become  enlarged  and  filled  with  a  yeUow  or 
brwnish-yellow  serous  or  mucoid  fluid.    They  give  rise  to  a  distinct 
t  nse    elastic,  hard,  smooth  swelling  or  swelhngs  m  the  brea  t  . 
whilst  smaller  swellings  due  to  the  smaller  cysts  may  be  felt 
catterer  through  its  substance.     Both   breasts   are  frequently 
atcted  simultaneously.    The  larger  cysts  may  be  dissected  out,  . 
but  usually  the  whole  breast  may  with  advantage  be  -moved 

Tuberculous  disease  is  not  so  very  uncommon  W^^^^^^ 
it  resembles  somewhat  chronic  mastitis,  for  which  it  is  ofte 
Itaken.  The  formation  usually  takes  P^-^  ^  or  aro^^^^^^^^^^ 
acinus,  increases  somewhat  rapidly  in  size  and  ^"^^ 
degen  rating  into  a  caseating  mass,  breaks  do^v^  and  d  s^ha  g 
When  suppm-ation  has  been  established,  sinuses  -tei^J^f^^^^^^^^^^^^^^ 
breast  in  all  directions  unless  promptly  treated.    Ihe  "^^ll^  ^^^^^^^"^ 

assured  the  taeast  should  bo  removed,  also  the  ax.llaij  gUnds 


Acttnon>yoosis  of  the  breast  closely  resembles  tubereulosis 
(see  p.  97). 
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Syphilis  of  the  breast, — The  i^rimaiy,  secondary  and  tertiary 
forms  of  syphilis  are  all  found  affecting  the  breast.  The  primary 
sore  usually  takes  the  form  of  a  painless  fissure  which  refuses  to  heal, 
and  is  followed  by  enlarged  axillary  glands  and  secondary  symptoms. 
It  is  occasioned  through  suckling  a  syphilitic  infant,  and  is  found 
upon  the  nipple  of  the  wet  nurse,  and  not  upon  that  of  the  mother 
of  a  child  the  subject  of  hereditary  syphilis.  It  is  to  be  distinguished 
from  a  vaccine  pustule  derived  from  the  child's  arm,  which  while 
causing  an  enlargement  of  the  axillary  glauds  runs  its  iisual  course. 
During  the  secondary  stage  of  syphilis,  condylomata  are  sometimes 


Fio.  f.26.— Pibroiuyxoma  of  the  breast.  Photograpli  of  a  section  which  shows  that 
a  ma.ss  of  fi bromyxomatous  tissTie  has  giovvii  from  the  connective  tissue  into  the 
dilated  ducts,  pushing  the  epithelial  lining  of  the  ducts  before  it.  At  the  right 
hand  margin  is  shown  normal  connective  tissue,  from  which  the  tumour  is  reacfilv 
separable. 

found  upon  the  nipple  and  areola.  They  have  the  appearance  of 
condylomata  elsewhere,  and  are  highly  infective.  The  tertiary  form 
of  the  disease  appears  as  gummatous  deposits,  and  is  rare.  "  The 
gummata  occur  as  well-defined,  circumscribed,  hard,  painless  masses, 
nicreasmg  more  or  less  rapidly  in  size  and  tending  eventually  to 
soften  and  break  down  into  characteristic  tertiary  ulcers.  .They 
have  to  be  diagnosed  from  tuberculous  disease,  chronic  mastitis,  and 
scirrhous  carcinoma. 

Tumours  of  the  breast  (see  General  Pathology,  p.  11G)._ 
Ihe  tumour  by  far  the  most  frequently  met  with  in  this  situation 
IS  the  acnious  carcmoma  {scirrhus),  which  is  due  to  the  prolifera- 
tion of  the  epithelium  lining  the  acini  or  the  small  duets  Certain 
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of  the  connective-tissue  tumours  {fibromata,  sarcomata),  springing 
from  the  periacinous  connective  tissue,  are  also  of  frequent  occur- 
rence.   They  seldom,  however,  occur  pure,  but  arc  nearly  always 
mixed  with  elements  resembling  the  tissue  of  the  breast  itself 
(adenomatous  tissue),  and  hexace  are  spoken  of  as  adeno-fibroma 
adeno-sarcoma,  adeno-myxoma.    Whether  this  adenomatous  element 
is  the  normal  breast  tissue  which  has  become  siurrounded  and 
enclosed  in  the  fibrous  or  sarcomatous  growth  as  the  case  may 
be   or  whether  it  is  an  abortive  formation  of  the  gland-tissue, 
has  been  a  subject  of  controversy.    More  rarely  the  gland-tissue 
constitutes  the  chief  bulk  of  the  tumour  {pure  adenoma)  The 
tumours  composing  this  class  were  formerly   spoken  of  collec- 
tively as  chronic  mammary  glandular  tumours.    At  times  cysts  aie 
developed  in  connection  with  them,  and  they  are  then  designated 
cystic  adenofibroma,  cystic  adeno-sarcoma,  cysUc  adeno-myxoma  etc. 
Various  other  forms  of  tumour,  viz.,  tumours  composed  of  tat, 
cartilage,  vessel-tissue,  nerve-tissue,  dermoid  and  hydatid  cysts,  have 
also  been  met  with  in  the  breast,  but  are  exceedingly  rare. 

Pure  adenomata  are  very  rare.    They  occur  as  cu-cumscnb  d 
ovoid  tumours  surrounded  by  a  capsule  of  connective  tissue.  0 
section  they  appear  smooth,  lobed,  white  or  tinged  with  pmk,  with 
herand  there'  'small  cavities  and  occasionally  distinct  cysts.  Then 
o-eneral  characters  have  already  been  given  under  Tuvm^^J'  ^^^ 
that  need  here  be  repeated  is  that  they  consist  of  acim  and  ducts 
nrroanded  by  a  small  amount  of  --^^^l^^f^f;:^ 
short  that  they  resemble  the  breast  preparmg  for  lactation,  sa^e 
tha    the  ac  ui'^and  ducts  do  not  form  distinct  lobules  with  an 
excLory  duct,  as  in  the  lactating  breast.  Further, 
does  not  penetrate  the  membrana  propria  and  grow   "  «  ^h^^^^^^^^^ 
tubular  and  inter-acinous  connective  tissue,  a  point  of  impoxtance  as 
distinguishing  them  from  carcinoma. 

Adeno.flbromata  are  of  frequent  occurrence     They  consist  of 
fibrous  and  adenomatous  tissue,  and  are  styled  J^^  ^^^^^^^ 

pathologists  who  regard  the  gland-t  ssue  as  --^^y  j^^^^J^^'J 
the  normal  breast-tissue  surrounded  by  the        ^^A^^^^;^  ^ 
occur  as  firm,  circumscribed,  slow-growing  and  d^^t  "'^     f  "^'^P^^^^^^^ 
tumours  in  the  substance  of  the  breast    on  f/  ^f^^^ 

lobulated  and  of  a  pinkish-white  colour,  and  do  not  yield  a  juice 

'X'-They  usually  occur  in  the  breast  of  JO-g  and^healthy 
women  betweeii  twenty  and  thirty-five  as  freely 
slightly  nodular,  generally  painless  growths,  and  are  «  ^^^^^^^^^ 
glhable,  without  puncture,  from  a  tense  cyst  l'^-^^.^^^^^™. 
sarcoma  they  may  be  diagnosed  by  the  age  o  the  pati  nt  the.  s  o^^^ 
growth,  welUlefined  outline,  non-retraction  of  the  nipple, » ^-^^  ^^^^^^^^^ 
of  the  skin,  and  the  absence  of  glandular  enlargement.  The  d  ag^^^^^^^^ 
must  be  confirmed  by  a  careful  histological  examination  aftci  lelno^al. 


CYSTS  OF  THE  BREAST. 


1129 


T7'eatment.— 'Excision  of  the  tumour  with  a  margin  from  the 
surrounding  gland  tissue.  This  should  be  done  through  a  semi- 
lunar incision  at  the  peripheral  margin  in  the  lower  half  of  the 
circumference,  so  that  the  incision  shall  not  be  conspicuous.  The 
sub-mammary  connective  tissue  is  entered  and  the  breast  raised  until 
the  tumour  can  be  reached  from  below.  Then  a  wedge  is  cut  out 
with  its  apex  towards  the  nipple, 

Endotheliomata. — Angiomas,  chondromas  and  osteomas  are  very- 
rare  in  the  breast.  Perhaps  their  origin  in  this  situation  is  best 
explained  by  supposing  them  to  be  varieties  of  endothelioma  (see 
p.  135). 

Cysts  of  the  breast  may  be  divided  into  those  formed  by  the  dila- 
tation of  pre-existing  acini  or  ducts,  and  into  those  of  new  growths. 

A.  By  dilatation  of  pre-existing  acini  or  ducts. — (1)  Galac- 
toceles  are  retention  cysts,  a  duct  becoming  plugged  with  curd  or 
constricted  by  inflammation  during  active  secretion.     The  contents 
are  milk  more  or  less  altered 
by  curdling.     Of  these  there 
are  two  varieties  :  (a)  Cheese 
and  butter  cysts,  the  fluid  of 
the  milk  being  absorbed.  The 
contents  of   the  cyst  consist 
mainly  of  an  albuminous  and 
fatty  material  converted  into 
cheese  or  butter;  {b)  Serous 
whey  cysts.     The  contents  are 
a  watery  fluid  from  which  the 
curd  has  been  precipitated  upon 
the  walls  of  the  cyst,  or  having  disappeared,  the  contents  remain 
as  a  watery  fluid— whey,  or  a  mixture  of  whey  with  inflammatory 
serous  exudation. 

(2)  Serous  involution  cysts  occur  in  the  course  of  the  atrophic 
changes  attending  the  involution  of  the  breast.  Secondary  ducts 
are  cut  ofi;  and  the  acini  become  irregularly  dilated  into  cysts  In 
younger  patients  similar  cysts  form  as  the  result  of  constriction 
followmg  chronic  inflammation.  The  contents  are  serous,  i.e.,  a  thin 
secretion  mixed  with  inflammatory  exudation. 

(3)  Duct  papuliferous  cysts.~ThG  ducts  just  behind  the  nipple 
become  distended  with  a  yellowish,  or  brownish,  or  blood-stained 
mucoid  fluid  and  from  the  columnar  epithelium  lining  the  duct 
warty  branching  papillomata  grow  and  partly  or  entirely  fill  the 
cyst.  Iheir  special  clinical  characteristic  is  the  intermittent  dis- 
charge  of  fluid  from  the  nipple  as  in  duct  cancer,  l^ut  tlie  papil- 
hferous  growth  is  entirely  within  the  duct,  and  does  not  invade  the 
s  tri  omu. 

n?rw?f  Multilocular  cystic  tumours 

(p.  1 1  ^0).    (2)  Myxomatous  degeneration  cysts  occurring  in  sarcoma. 


Fig.  527. — Cystic  adenoma  of  the  breast. 
(St.  Bartholomew's  Hospital  Museum.) 
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(3)  Carcinomatous  cysts.-A  single  cyst  may  be  found  containing 
bloody  mucoid  fluid  in  the  middle  of  the  breast  of  an  elderly  person. 
The  wall  of  the  cyst  must  be  submitted  to  a  careful  microscopic 
examination,  for  it  may  show  the  structure  of  glandu  ar  cax-cmoma^ 

(4)  Cysts  from  dilatation  of  lymphatic  spaces,  hydatid  and  deimoid 
cvsts  are  exceptionally  met  with.  ,    /,n  , 

Treatn^ent.-^.ci.lon  (a)  of  a  single  galactocele,  (6)  of  a  circum- 
scribed  mass  of  cysts,  (c)  of  the  whole  breast  m  ^^"^^^^^^^^ 
disease,  also  for  involution  cysts  when  involving  the  breast  NMdely, 


Fia.  528.-Photogvapl>  of  a  section  through  a  fibrocystic  adenoma  of  the  breast. 

for  a  papuliferous  duct  cyst  involving  ^^^^"^PP^J'  f^"^/^^^^^^^ 
connection  with  tumours,  especially  the  carcinomatous  cyst  of  J 

^^Scoma.-All  forms  of  sarcoma  may  occm-  -  "^^^^^^^^^^^ 
comparatively  rare.    Improved  histological  e-aminaUc^ns  ha^^^^^^^^^ 
many  cases  which  after  clinical  examination  .^^ 
sarfato  be  instances  of  carci^^^^^^^  T^^^t^^, 
is  the  most  common.    Ihe  picsence  or  ''"'^  ^  cystic, 

glandular  or  fibrous,  or  the  degenerations,  '^y^'^^^'l^^^lJ,^,,,.;, 
have  given  origin  to  compound  "^mes-adeno-sarcoma,  fibio  saico^^^ 
nayxo  sarcoma,°cystic  sarcoma,  but  it  is  the  sarcomatous  element  which 
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is  the  ruling  factor.  Sarcomata  are  most  frequent  between  the  ages  of 
twenty  and  thirty-five.  They  begin  in  the  periacinous  and  peritubular 
connective  tissue,  and  at  first  are  encapsuled,  but  later  they  infiltrate 
the  surrounding  parts  and  may  perforate  the  skin  and  fungate.  Their 
malignancy  depends  upon  their  structure,  the  round-celled  and  large- 
spindle-celled  being  highly  malignant,  the  small-spindle-celled  much 
less  so ;  indeed  the  latter  may  recur  again  and  again  in  situ  before 
finally  becoming  disseminated,  or  their  tendency  to  recurrence  may 


Fig.  529.— Photograph  of  a  section  through  a  previously  benign  fibrocystic  adenomji. 
Oarcinoma  has  arisen  by  proliferation  of  the  alveolar  epithelium.  Taken  from 
another  part  of  the  same  breast  as  Fig.  528. 

completely  wear  itself  out.  The  small-spindle-cellcd  is  usually  firm, 
and  on  section  greyish-white,  smooth  and  succulent.  The  round- 
celled  and  large-spindle-celled  are  soft  and  elastic,  owing  to  their 
ric  niess  m  cells  and  blood-vessels  and  their  scanty  amoun't  of  inter- 
cellular substance.  On  section  they  appear  of  a  pinkish-white  colour, 
often  blotched  with  blood,  while  cysts  from  haemorrhages  and  mucoid 
softenmg  sometimes  occur  in  them. 

Signs.— form  smooth  elastic  tumours,  oval  or  rounded  in 
shape,  and  are  lobed  or  bossed  when  cystic;  whilst  the  veins  of  the 
breast  are  often  enlarged  and  tortuous.  They  grow  rapidly,  and  may 
perforate  the  skm  and  protrude  as  a  fungus;  but,  unlike  carcinoma 
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thev  do  not  infiltrate  the  skin  or  cause  retraction  of  the  nipple,  and 
the  glands  are  only  in  the  more  malignant  cases  en  arged.  Ihe 
tumour,  moreover,  is  commonly  larger  than  scirrhus  and  the 
patient's  age  below  that  at  which  carcinoma  is  usually  met  with. 
^  Vrm^mmi.-Removal  of  the  whole  breast.  If  there  is  any  doubt 
whether  the  tumour  is  a  fibroma  or  a  sarcoma  it  is  better  to  have 
the  consent  of  the  patient  before  the  operation_  for  the  removal  of 
the  whole  breast,  should  the  tumour,  when  cut  into,  appear  to  have 
malignant  characters.  When  the  axillary  glands  are  enlarging,  the 
operation  is  the  same  as  that  for  carcinoma. 

^Carcinoma  of  the  breast  may  occur  as -(A)  Spheroidal-celled, 

glandular,   or  acinous  cancer, 
originating  in  the  epithehum 
lining  the  acini.    This  is  the 
most  usual  type  of  cancer  of 
the  breast.    The  varieties  are  : 
the  hard  or   scirrhous,  when 
there  is  much  fibrous  tissue; 
the  soft  or  medullary,  when  it 
consists   mainly   of  epithelial 
tissue.     Colloid  or  cystic  de- 
generation may  also  occur  in 
connection   with   either  form. 
These  varieties  do  not  corre- 
spond to  variations  in  malig- 
nancy.    (B)    Columnar-celled,  -  • 
villous,  or  duct  cancer,  origi- 
nating in  the  ducts,  and  show- 
ing much  less  malignancy  than 
the    spheroidal^elled  form. 
(C)  Squamous-celled  carcinoma, 
or  epithelioma,  gromng  on  the 
surface  of  the  nipple.  Cansa- 
tion.     See  p.  117.  parti- 
cular there  is  no  especfal  preva- 
lence  in  women  who  have  borne  children  and 

the  reverse.    Some  think  prolonged  suckling  a  ^-JfS^^^f,-;"/ ^^^^^ 
a  rarity  among  women  whose  breasts  are     ^^^f  ^^^^m^"^^^ 
dependent  like  a  bag.     Cancer  often  -'^^'^'^ 
with  retracted  nipples,  and  then,  upon-the 
irritation,  removal  of  the  breast  is  indicated  to  -"^ic  Pate^^^^^^^ 
of  cancer.    Blows  and  irritation,  for  instance,  ^^^^^^^^^^ 
precede  cancer.    Frequently  an  adenomatous  tumour  becomes  mal.._ 
nant  (see  Fig.  529  and  also  Fig.  57,  p.  Ul).  ^^-einoma  — 

A.   spheroidal-celled,    glandular,   acmous  ^^^^^^^'J^J^^^ 
1.  SMum.    carcinoma. -Fathology.--^^n--^^^^^  ,  Led  tuberoiis 
generally  appears  as  an  indurated,  nodular,  non-cncapsulcd,  tubeious 


p,Q  5?,0.— Scirrhous  carcinnraa  of  the 
b'reast.  (St,.  Bartholoiuew's  Hosijital 
Museum.) 
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mass,  of  moderate  dimensions,  with  long  processes  extending  in 
various  directions  into  the  gland-substance  and  the  fatty  tissue 
around,  and  later,  involving  the  skin  and  subjacent  pectoral  muscle. 
On  section  (Fig.  530)  the  tumour  gives  a  characteristic  creaking  sensa- 
tion to  the  knife,  and  the  cut  surface  appears  slightly  concave  from 
the  contraction  and  shrinking  of  its  fibrous  stroma  thus  set  free  from 
the  traction  of  surrounding  tissues.  It  is  of  a  hard  resisting  consis- 
tency, of  a  uniform  close  texture,  semi-translvicent,  of  a  greyish-white 
colour  often  tinged  with  pink,  and  has  been  likened  to  the  section 
of  a  potato  or  unripe  pear.  Sometimes  it  is  intersected  in  every 
direction  by  short,  wavy,  glistening  white  fibres,  with  here  and  there 
yellow  dots  and  streaks  due  to  section  of  the  epithelial  columns 
which  have  undergone  fatty  degeneration ;  whilst  in  other  places 
little  masses  of  the  surrounding  fatty  tissue  and  of  muscle  are  seen 
enclosed  by  the  processes  of  the  growth  ;  and  patches  of  caseous- 
looking  material  or  white  creamy  fluid,  due  to  the  growth  having 
surrounded  some  of  the  ducts  which  have  become  only  partially 
obliterated,  may  be  scattered  through  its  substance.  The  section  on 
scraping  yields  a  juice  containing  cells,  free  nuclei,  and  granular 
material. 

Signs. — Scirrhous  carcinoma  generally  begins  as  a  small  hard 
lump  in  the  substance  of  the  breast;  it  grows  slowly  at  first,  after- 
wards more  rapidly,  and  then  involves  the  skin  and  pectoral  muscle; 
finally  the  skin  gives  way,  and  a  foul  ulcer  is  produced.  In  the 
meantime,  the  lymphatic  glands  in  the  axilla  become  involved,  which 
•  as  they  increase  in  size  press  upon  the  axillary  vein  and  brachial 
plexus  of  nerves,  producing  oedema  of  the  arm  and  intense  neuralgic 
pain.  Later  the  cancer  becomes  disseminated  through  the  internal 
organs  and  tissues  of  the  body.  The  health,  which  on  the  first 
appearance  of  the  growth  is  generally  good,  now  gives  way,  and  as 
septic  absorption  from  the  foul  ulcer  occurs,  the  skin  becomes  sallow 
and  earthy  in  appearance,  the  patient  wasted,  and  cancerous  cachexia 
IS  said  to  be  present.  The  foul  and  profuse  discharge  from  the 
ulcer,  the  absorption  of  septic  products,  the  intense  pain,  the 
mental  suffering,  and  the  implication  of  internal  organs,  lead  to 
exhaustion,  and  death  soon  steps  in  to  put  an  end  to  the  patient's 
misery.  Such  is  a  brief  outline  of  the  course  of  the  disease  when 
not  subjected  to  surgical  interference.  Let  us  now  study  the 
cliaractcrs  of  tlie  tumour  as  presented  in  a  typical  case.  It  is 
usually  situated  in  the  upper  a^d  outward  quadrant  of  the  breast  or 
just  behmd  or  below  the  nipple.  Its  surface  is  hard  and  irregular. 
Its  margins  ill-defined.  The  skin  at  first,  when  gently  pinched  up 
between  the  finger  and  thumb,  shows  a  slight  dimpling,  and  later 
appears  distinctly  puckered  and  unmistakably  adherent  to  the 
growth.  In  the  earlier  stages  the  tumour  moves  freely  in  the  line 
of  tlic  pectoral  mtiscle  ;  later  a  resistance  is  felt  on  thus  moving  it 
but  when  the  pectoral  is  relaxed  the  tumour  moves  transversely  to  the 
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line  of  the  fibres ;  whilst  finally  it  becomes  firmly  fixed  to  the  walls 
of  the  chest.    The  nipple,  when  the  growth  is  behind  it  is  retracted, 
in  consequence  of  the  traction  which  is  made  by  the  carcinoma 
upon  the  lacteal  ducts  (Fig.  530) ;  but  when  the  growth  is  situated 
n  the  circumference  of  the  breast,  there  may  be  no  retraction,  or 
ihe  retraction  may  occur  only  on  one  side;  whilst  when  the  cancer 
begins  as  an  infiltktion  of  the  nipple  itself,  the  latter  will  be  harder 
and  more  prominent  than  natural,    On  raising  the  arm  and  draw- 
ing the  finger-tips  transversely  across  the  -de  of  Uie  axi^ 
a  hard  cord  or  cords-infiltrated  lymphatic  vessels  (Fig.  52  p.  142) 
-may  often  be  felt  extending  from  the  tumour  nto  the  axilla,  while 
in  "he^space  itself  large  glands  will  be  discovered  if  the  case  is  suffi- 
clntlv  Advanced.    The  glands  are  at  first  smgle  and  distinct,  later 
ma  t  d  together,  forming  an  indurated  irregular  mass,  which  is  often 
aSieren   to  the  chest-w^lls,  and  in  advanced  cases  extends  as  high 
:fcan  be  felt  beneath  the  clavicle.    In  the  -P-^^^^^^^ 
the  enlarged  glands  may  sometimes  be  detected,  first  as  a  meie 
Mness  subsequently  as  distinct  swellings.    After  the  skm  over 
the    Lour  has  given  way,   an   ulcer  with  sinuous,   irregu  ar 
everted  and  indurated  edges,  and  a  foul,  cavernous,  irregiilar,  and 
^nrt'^rbase  is  formed,  from  which  is  exuded  a  foul-smelhng  and 
^^s"  e.%^'skin  around  is  ind^^at^d  from  m^^^^^^^^^^ 
with    the    growth ;  or  distinct,    circumscribed    hard  nodules 
carcinoma  are  scattered  here  and  there  through  it. 

D^•a(7nos^•s— When  the  above   signs    are   present  theie  is  no 
dif^cX  n  pronouncing  as  to  the  nature  of  the  disease      In  th 
p  7lLr  staa-es  however,  whilst  the  tumour  is  still  small  and  has 
eailier  stages,  nuwy     ,  pectoral  muscle, 

not  yet  become  adherent  to  the  stin  or  bu  ^ 
where  the  breast  is  large  and  there  is  ^^^^^P  he 

1^  vPt  there  is  no  enlargement  of  the  axillary  glands,  the 
d  4:  Jlrom  an  innocent  L.nr  a  c.„-omc  abscess,  a  «n>»e 
CYst  or  lobular  inaammatioi.  will  be,  to  say  the  le.>st,  diHicu  t 
S-a^  01  tbe  patient,  the  ra^  o.  .ro.t    and     e  b,stj^  ol  * 

r  uL^S  t  -ris  oeUonally  the  ease,  is  yonug, 

Lafatn^then^ci^^ossiblewitbon^ 

Thus-l.  The  cancer  may  beginas  a  general        -^^--^  .f^^  ^t 

£^4^:;S:irii::K?^£^ 

— ^^*:'n^.c:tre,S':o::^tt-™na.er. 
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chronic  course,  often  remaining  stationary,  if  not  interfered  with, 
for  many  years  (fibrous,  atrophic  or  chronic  cancer) ;  5,  it  may  occur 
in  women  as  young  as  twentj^  and  generally  below  thirty-five,  grow 
with  extreme  rapidity,  early  affect  the  glands,  and  become  dissemi- 
nated [acute  cancer) ;  and  6,  in  very  exceptional  instances,  the 
carcinomatous  mass  has  apparently  undergone  complete  atrophy, 
even,  it  is  said,  after  ulceration  lias  occurred,  and  a  spontaneous  cure 
has  thus  been  brought  about. 

2.  Medullary  carcinoma  is  much  less  common  in  the  breast 
than  the  scirrhous  form,  and  generally  appears  at  an  earlier  age. 
It  occurs  as  a  soft,  non-encapsuled,  compact,  white  or  blood-stained, 
brain-like  mass  infiltrating  the  gland  and  surrounding  tissues.  Its 
growth  is  much  more  rapid  than  the  scirrhous  variety,  and  it  sooner 
involves  the  skin,  pectoral  muscles,  and  axillary  glands,  and  rapidly 
becomes  disseminated  through  internal  organs.     Early  and  free 


Fin.  531.-  Section  of  a  duct  carcinoma  of  the  breast.  The  tumour  has  well-defined 
edges,  and  is  composed  of  a  number  of  cysts  containing  growths  and  broken-down 
blood.    (St.  Bartholomew's  Hospital  Museum.) 

removal  of  the  whole  breast,  and  the  complete  clearing  out  of  all 
glands  from  the  axilla,  is  required,  but  the  prognosis  is  unfavourable. 

3.  Colloid  carcinoma  of  the  breast  is  rare.  Its  structure  is  like 
that  of  scirrhous  or  encephaloid  cancer,  but  here  and  there  large 
epithelial  cell-masses  have  undergone  colloid  degeneration.  It  Is 
the  outcome  of  slower  growth,  and  later  affects  the  glands,  and  has 
less  tendency  to  recur  after  removal. 

4.  Cystic  carcinoma  or  carcinomatous  cysts  arc  mentioned  on 
p.  1130. 

B.  Columnar-celled  villous  or  duct  cancer.— Duct  carcinoma 

occurs  as  one  or  more  rounded  masses  lying  in  the  breast  tissue  not 
far  U-om  the  nipple.  On  section  these  masses  appear  as  red,  encysted 
and  defined  tumours  (Fig.  531).  Microscopically  they  are  columnar- 
celled  carcmomata,  and  tiiey  frequently  consist  of  cysts,  which  often 
contain  blood,  and  into  which  pupillary  growths,  covered  by  columnar 
epithelmm,  sprout.  Ti>e  growths  have  an  alveolar  structure,  and 
closely  rescnible,  microscopically,  especially  when  the  disease  has 
recurred,  ordmary  encephaloid  carcinoma. 

,SV,._Thc  nipple  is  not,  as  a  rule,  retracted,  but  there  is 
generally  a  history  of  a  discharge  of  blood  from  it,  often  before  a 
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tumour  is  noticed.  In  the  specimen  of  which  Fig.  531  is  a  drawing 
there  was  very  slight  retraction  of  the  nipple  The  skm  .s  not 
infiltrated,  the  axillary  glands  are  not  enlarged  until  late,  aftei  a 
year  or  more,  and  secondary  deposits  are  very  rare.  The  tumour  is 
firm  and  elastic,  and  may  contain  one  or  more  cysts.  It  usually 
occurs  in  middle  age,  is  of  slow  growth,  and  not  accompanied  as  a 

rule  bv  pain.  .  » 

C  Squamous-celled  carcinoma  or  epithelioma  grows  from 
the  nipple,  preceded  by  eczema  of  long  standing,  Paget's  disease,  irrit- 
able fissures,  collection  of  sebaceous  material  m  the  pockets  of  a 
depressed  nipple.  It  may  form  an  indurated  ulcer  with  everted 
edoes,  slowly  eating  into  the  breast,  or  if  a  papillary  growth  with 
a  :one  of  induration  around  it.  The  axillary  glands  become  enlarged 
and  hard  It  commonly  appears  in  old  people,  and  may  be  roughly 
looked  upon  as  intermediate  in  regard  to  malignancy  between  the 
foregoing  acinous  and  duct  types  of  cancer. 

Prognosis.-G\^ndn\^r  carcinomata  and  mahgnant  sarcomata  aie 
the  most  fatal ;  the  remainder  are  nearly  all  cured  by  operation 

Xlw^.o.:-Death  occurs  from  exhaustion  with  secondai^ 
growths  in  the  lungs,  liver,  bones  with  spontaneous  fracture  (see 
i  TlO)  in  the  brain,  spinal  cord,  or  nerves.  When  the  spmal 
cord  and  nerves  become  affected,  the  patient  suffers  excruciatmg 
pa  n,  as  is  also  the  case  when  the  nerves  are  involved  m  multiple 


'^Tt:Uiati.e  treat.^ent  consists  in  giving  the  P^tie-t  -^^^^ 
onium  or  morphine  with  phenacetin  to  relieve  pain,  and  in  limiting 
^rinfllm'ation  when'fungation  occurs.    The  P™y  f ungatm^^ 
mass  may  be  cut  away  or  burnt  down  into  a  cup-shaped  cavity  with  the 
Ttua  cauLT.  and  this  is  reapplied  when  there  is  any  repetition  of 
;t  t^ation     Antiseptic  dressings  may  cause  a  —lar  granu- 
lating surface  to  appear,  which  may  sometimes  be  covered  th 
SLa  ts     When  the  arm  tends  to  swell  it  is  carried  m  a  sling 
o^kSf  elevaTed  on  a  cushion.    If  the  swelling  becomes  tense  and 
TaiS  tlie  arm  is  soaked  in  hot  water  and         XtS'r W 
the  trunk  ;  this  should  prevent  the  f^'-^^^^^'V  iu  b^^v  h^ 
nhitic  vesicles     Should  such  occur  and  result  m  biaNvny  mama 
£n  therels  a  continuous  flow  of  lymph,  causing  an  additional 
source  of  exhaustion,  and  the  arm  in  such  cases  has  been  amputated 

"  5t  trea.^.U  under  U;ial^e.y  oo^K^ectomy, 

by  thyroid  extract,  and  by  electricity  -dji|^t  (see  p^  1^6).^^ 

Oophorectomy  as  a  palliative  measure  (pp.     /'/j'l*;^-  ,  ^^^.^i^e 
ficial  results  when  they  have  taken  place,  ^^^^'^^^f^^^'J^^^^^ 
months,  exceptionally  longer  up  to  three  and  a  "  ^0P^°;^^ 

tomy  i;  not  contraindicated  by  age,  P!^^^"^"^,,]^"^,  „t  to 
climacteric  have  obtained  benefit  ;  but  it  is  impossible  at  Present  to 
say  whether  any  particular  cases  will  or  will  not  be  improved  bj  the 
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operation.  The  most  favourable  cases  are  those  in  wliich  nodules  are 
recurring  in  the  skin  about  a  scar,  or  those  which  are  at  first  sight 
apparently  inoperable,  but  whicli  after  oo^jhorectomy  undergo  such 
contraction  of  the  area  involved  as  to  allow  of  -complete  removal.  Less 
often,  although  sometimes,  thei'e  is  improvement  in  cases  where  there 
is  recurrence  in  the  axilla  or  above  the  clavicle.  The  existence  of 
metastatic  growth  may  be  held  to  contraindicate  oophorectomy,  for 
no  improvement  has  then  followed. 

Excision  of  the  breast. — Indications. — Eemoval  of  the  breast 
only  is  indicated  for  benign  tumours  involving  most  of  the  gland, 
for  the  less  malignant  forms  of  sarcoma,  and  for  early  duct  cancer. 
Excision  of  the  breast  and  the  axillary  glands  is  required  for  all 
cases  of  glandular  carcinoma  and  of  malignant  sarcoma,  also  for 
advanced  duct  cancer,  and  for  epithelioma  of  the  nijjple. 

In  glandular  carcinomata  since  the  adoption  of  the  operation 
described  below,  the  results  show  that  as  many  as  50  per  cent,  of 
patients  may  survive  the  operation  for  three  years,  which  is  longer  by 
two  years  or  more  than  the  duration  of  life  after  the  diagnosis  of 
patients  not  operated  upon.  Moreover  when  death  occurs  after 
operation  it  is  from  metastases,  not  from  recurrent  disease  in  the  scar. 
This  is  especially  the  case  when  death  does  not  occur  till  after  three 
years.  But  a  late  recurrence  has  occasionally  taken  place  in  the  scar, 
in  one  case  fifteen  years  after  the  operation,  in  another  thirty  years 
after.  .  Both  cases  then  ran  the  same  rapid  course  as  does  an  early 
recurrence. 

Contraiiidications. — 1.  All  the  disease  cannot  be  removed  with 
a  good  margin.  2.  Widespread  cancer  en-cuirasse,  so  that  even 
wide  removal  of  the  skin  and  skin  grafting  will  not  suffice  to  remove 
the  disease.  3.  Invasion  of  the  chest  wall,  so  that  removal  would 
entail  excision  of  the  involved  portion  of  the  chest  wall,  this  great 
risk  being  probably  of  no  use  owing  to  metastases  having  formed. 
4.  Involvement  of  the  axillary  artery  and  vein,  as  shown  by  the 
swellmg  of  the  arm,  because  the  arm  is  very  likely  to  become 
gangrenous,  or  at  least  to  become  more  swollen  and  painful  from 
venous  and  lymphatic  obstruction,  whilst  secondary  extension  will 
surely  have  taken  place.  5.  Chest  symptoms  indicating  a  new 
grovvth  ni  the  anterior  mediastinum  or  lung,  or  blood-stained  pleural 
exudation  found  on  aspiratjon.  6.  Enlargement  of  the  liver  with 
jaundice  and  general  wasting,  owing  to  secondary  growths  in  that 
organ  and  changes  in  the  blood.  7.  Metastases  in  the  bones 
including  the  sternum,  and  the  vertebral  column,  with  nervous 
symptoms  (mcf.  ^nfra,  Operation  far  Recurrent  and  Secondary  Tumours, 

Of  late  years  excision  of  the  breast  has  been  performed  in  a  much 
more  radical  way  than  heretofore.  I.  A  much  larger  sacrifice  of 
skin  ,s  made,  since  the  skin  over  the  breast  contaL  a  netwoil 
of  lymphatics,  and  if  left  recurrent  growths  may  quickly  form 
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in  it.  2.  The  greater  part  of  the  pectoralis  major  is  removed 
with  the  breast  so  as  to  completely  eradicate  the  lymphatics 
that  ramify  in  the  pectoral  fascia.  3.  The  whole  of  the  lympliatic 
glands  in  the  axilla  are  dissected  out  whether  or  no  any  are  felt 
enlarged  previous  to  the  operation.  4.  The  breast  with  the  under- 
lying muscle,  the  lymphatic  vessels  and  fatty  tissue  extending  to 
the  axilla  and  the  axillary  glands  are  removed  in  one  piece  so  as  to 
avoid  cutting  across  any  cancerous  lymphatics,  and  thus  possibly 
leaving  infecting  particles. 

Ope?-a^ion.— Generally  speaking  it  is  safer  to  cut  into  the  tumour 
to  complete  the  diagnosis,  then  filling  the  small  bole  with  gauze. 
Surgeons  of  experience  have  swept  off  a  breast  to  find  afterwards  a 


Fig  532.-Tncision  for  complete  amputation  of  the  breast.  (After  H'^l^t^'l-)  0"  the 
right  side  the  incision  issnitable  for  removing  the  breast  and  clearing  out  ax.lla 
without  removing  much  of  the  pectoral. 

cold  abscess  or  simple  cyst.  If  the  knife  used  is  put  aside,  there  is 
no  danger  such  as  has  been  suggested  of  infecting  the  wound,  ihe 
arm  is  abducted  beyond  the  level  of  the  shoulder,  and  may  be  held 
there  extended  by  an  assistant  or  tied  to  the  leg  of  the  table  or  the 
forearm  doubled  under  the  back  of  the  head:  A  racket-shaped 
incision  is  made  such  as  is  shown  in  Fig.  532,  or  it  is  i^odified  to 
suit  variation  in  the  position  and  extent  of  the  main  growth  ihe 
skin  around  the  incision  is  raised  along  with  a  little  subcutaneous 
fat,  and  this  raising  is  extended  as  far  as  or  even  beyond  the  c  avicle 
and  sternum,  downwards  over  the  lower  ribs  and  backwards  to  the 
angle  of  the  scapula.  This  is  done  partly  with  the  fingers  or  with  a 
blunt  instrument.  Then  the  breast  with  the  pectoral  fascia  and  the 
pectoral  muscles  is  now  raised  towards  the  axilla.  Some  surgeons 
confine  themselves  generally  to  the  fascia  and  lower  muscuiai 
fibres  of  the  pectoralis  major,  the  rest  of  the  muscle  being  strongly 
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retracted,  so  that  the  pectoralis  miuor  can  be  stripped  in  the  same 
way.  The  tumour  is  now  allowed  to  hang  down,  and  the  surgeon 
turns  to  the  axilla,  the  insertion  of  the  pectoralis  major  is  divided  at 
the  outer  angle  of  the  wound,  and  the  axillary  vein  sought  for.  The 
main  vein  is  cleai'ed  of  glands  and  fat,  without  blocking  its  lumen,  up 
to  where  it  passes  under  the  clavicle.  Meanwhile  its  branches  are 
seized  in  clamp  forceps  and  divided  beyond  the  clamp,  thus  including, 
not  only  the  vein,  but  also  the  corresponding  branch  of  the  axillary 
artery  lying  immediately  behind  the  vein.  To  do  this  completely 
and  thoroughly  is  the  reason  why  the  pectorals  must  be  cut 
away.  The  surface  of  the  serratus  magnus,  subscapularis  and 
latissimns  dorsi  muscles  are  then  cleared,  and  the  subscapular 
artery  and  vein,  and  numerous  venous  branches  about  the  angle  of 


^'mV'^^^-7-^""r';  °f  t^'^  breast  together  with  the  pectoral  muscles. 

The  outline  of  the  incision  on  the  left  side  is  suitable  for  removing  the  pectoral 
and  exposing  the  apex  of  the  axilla.  ' 

the  scapula  are  clamped.  Many  nerves  are  divided,  but  the  sub- 
scapular may  be  spared  if  quite  uninvolved  by  disease.  No  great 
amount  of  blood  is  lost,  no  more  than  in  former  more  limited 
operations;  for  the  dissection  along  the  axillarv  vein  controls  most  of 
the  vessels  before  division.  Care  should  be  taken  near  the  sternum  to 
cut  the  perforating  arteries  long  enough  to  tie.  If  subclavian  glands 
are  felt  to  be  enlarged  they  can  be  dissected  out  by  continuing  the 
incision  (t  ig.  533)  over  the  subclavian  triangle,  but  It  is  not  necefsary 
to  divide  the  clavicle,  the  glands  being  got  at  by  alternately  lowering 

wi  hT  di^l  "  T-  '^"''"^  '^^•"^  stoppedfthe  wound  is  sewn  up 
wi  h  a  drain  in  the  axillary  end  or  passed  through  a  counter-opening 
near  the  angle  of  the  scapula.  The  incision  is  brought  together  wliei! 
much  skni  has  been  removed,  by  using  interrupted  silver  tire  si  ture 
especially  after  thoroughly  undermining  the  skin  all  round,  brS 
Its  extensibility  is  greatly  increased  without  any  danger  of  lou^  'g 
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This  may  be  aided  by  making  incisions  in  several  directions  more  or 
less  at  right  angles  to  the  primary  incision,  by  which  flaps  are  the 
more  easily  drawn  together.    Failing  this,  the  raw  surface  is  dressed 
with  gauze  for  a  few  days,  and  then  skin-grafted.    Immediate  skin- 
grafting  may  fail  from  oozing  of  blood  underneath  the  graft.    1  ension 
on  sutures  is  also  lessened  by  drawing  skin  from  some  distance  towards 
them  by  strapping.    The  wound  is  dressed  and  bandaged  with  the  arm 
partly  abducted  and  extended  in  an  easy  position;  for_ bandaging 
to  the  side  is  a  cause  of  great  discomfort,  and  the  axilla  is  deepened 
so  that  the  wound  bags.    The  tube  is  removed  m  a  day  or  two 
and  the  stitches  between  the  eighth  and  tenth  days.    The  armpit 
in  fat  women  who  perspire  requires  frequent  sponging  with  one  in 
twenty  carbolic  acid.    After  healing  gentle  massage  and  movement 

are  required.  wu^v, 
Operation  for  recurrent  and  secondary  tumonrs  — When- 
ever a  recurrent  nodule  can  be  removed  by  cutting  through  healthy 
tissue,  whether  in  the  scar  or  deep  in   the  axilla,  this  should 
be  undertaken.    When,  however,  the  cut  surfaces  are  already 
infiltrated  no  relief  will  be  afforded.    Malignant  disease  may  appear 
in  the  opposite  breast,  sometimes  only  a  short  while  after  the  first 
less  often  a  long  period  intervenes.    It  would  ^^^^  ^"^^ 
tumours  should  be  regarded  as  instances  not  o    "^f^a^tatic  but  of 
multiple  primary  growths.    The  second  breast  should  be  treated  by 
excisiin  whenever  the  patient  is  not  too  exhausted.    The  metasta^^^^ 
tumours  are  usually  multiple  and  deep  seated,  in  the  l^jei  hm^ 
and  bones  but  occasionally  a  single  ^-^^astatic  gi^wth  ha  appeaie^ 
e.g.,  in  the  bone  of  a  limb,  or  in  an  ovary  ;  and  the  patient  has  been 
reUeved  and  life  prolonged  by  its  removal.  ^-^'^.^^f^J^^^t 
by  elephantiasis  following  venous  and  lyn.phatic  ^^f 
m^alignant  glandular  infiltration  in  the  axilla  may  ^  ^^^^ 

burden,  and  the  patient  then  be  relieved  by  an  amputation  at  the 
shoulder  joint  (Fig.  168,  p.  445). 
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Excisions  and  Amputations. 

Arthrectomy  or  erasion  of  joints  consists  in  scraping  or 
dissecting  awaj  the  whole  of  the  diseased  synovial  membrane,  after 
the  cavity  of  the  joint  has  been  fully  exposed  by  some  such  incision  as 
that  employed  in  excisions.  It  is  a  useful  addition  to  our  methods 
of  treating  diseased  joints,  and  appears  to  be  especially  indicated  for 
those  cases  in  which  the  disease  is  too  far  advanced  to  yield  to  a 
simpler  plan  of  treatment,  but  has  not  as  yet,  or  at  least  only  to  a 
slight  extent,  involved  the  cartilages  and  bones.  The  extent  of  the 
bone  lesion,  if  any,  can  now  be  determined  in  some  measure  by  the 
X  rays,  since  tuberculous  deposits,  being  more  transparent  than  bone, 
appear  as  light  areas  in  the  skiagram.  The  incision  to  expose  the 
joint  is  so  planned  as  not  to  divide  important  ligaments  and  tendons. 
Every  pocket  as  well  as  the  cavities  of  bursse  communicating  with 
the  joint  are  treated  like  the  joint.  A  strong  antiseptic  may  be 
scrubbed  into  the  whole  area  and  then  swilled  away  with  water.  In 
the  case  of  tubercle  the  joint  may  be  dusted  with  iodoform,  after 
which  it  is  sewn  up,  no  drainage  being  employed  if  this  can  be 
avoided. 

Excision  or  resection  of  joints  consists  in  cutting  away  the 
articular  surfaces  of  the  bones  entering  into  the  afiPected  joint,  or  in 
removing  a  portion  of  bone  where  osseous  ankylosis  has  taken  place. 
When  excision  is  done  for  disease  it  may  be  said  here  to  prevent 
repetition  that  the  whole  of  the  diseased  synovial  membrane  should 
be  cut  or  scraped  away,  as  should  also  the  lining  membrane  of  any 
smuses  that  may  be  present.  Excision  may  be  required  for  severe 
injury  or  for  intractable  disease  of  the  joint.  Space  does  not 
permit  of  a  full  discussion  of  the  various  conditions  under  wliich 
excision  should  or  should  not  be  performed,  but  it  may  briefly  be 
stated  that  it  should  not  be  undertaken— 1,  when  the  disease  is 
acute ;  2  when  there  is  much  destruction  of  the  bones,  or  riddlino- 
of  the  soft  parts  with  sinuses;  3,  when  there  is  much  atropliy  of  the 
bones  and  muscles  ;  4,  when  the  bones  are  in  a  state  of  osteo- 
myelitis ;  5,  when  the  patient  is  under  the  age  of  five  or  over  that  of 
htty,  as,  m  the  former  instance,  the  epiphyses  are  liable  to  be 
removed  and  the  growth  arrested  in  consequence,  and  in  the  latter, 
he  powers  of  repair  are  usually  insufficient  to  ensure  sound  healing 

or  siV^s  of'nril^-""'^^'  '  ^^'"^  ^'^^^'^  lardaceous-diseasf 
or  signs  of  phthisis,  or  other  organic  mischief;  and  7,  when  the 

pa  lents  p<.vcrs  of  repair  are  exhausted  by  long^contiiu,;!  suppura- 
tion. Under  most  of  the  above  circumstances  amputat  on  fs 
generally  indicated.    Excision  is  usually  attended  with  tl  be 

life  than  that  assigned  above  as  the  limit.    In  the  shoulde",  elbow 
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and  wrist,  fibrous  ankylosis  is  aimed  at  in  order  to  secure  a  movable 
■oL  ;  in  the  hip  and  knee,  firm  bony  union  is  sought  m  the  most 
usefu  position  of  the  limb,  which  is  that  of  extension. 

Amputations.-The  objects  that  should  /^^P\"' 
nerforniino-  an  amputation  are  to  remove  the  whole  of  the 

r^m-ed  or^diseased'part  that  is  beyond  ^he  reach  o  recovery^  .^^^^^ 
as  little  sacrifice  of  the  healthy  tissues  as  possible  ;  2,  to  pievent 
an  mecessary  h^'rhago ;  3,  to  secure  a  ^-ffi-^^^.  7^""^ 
t l  e  eud  of  the  bone ;  4,  to  avoid  adhesion  of  the  cicatrix  to  the 
hone  5  to  divide  the  large  blood-vessels  a.nd  nerves  transversely, 
and  i;ave  he  r  out  ends  in  such  a  part  of  the  stump  that  they  may 
be  little  exposed  to  pressure  or  irritation  ;  and  6,  to  ensure  an  efficient 
rlvnin  and  aseptic  condition  of  the  wound.  .    c  . 

To  avoid  unnecessary  haemorrhage  either  the  mam  artery  is  firs 
tied  anl  divided  between  two  hgatures,  especially  in  amputations  a 
t  ^shoulder  or  hip  joint,  or  generally  stout  rubber  tubing  is  used 
a  a  tourniquet.    The  limb  is  elevated  for  a  few  mmu  es  to  dimmish 
rei  orcougestion.    It  is  not  necessary  to  use  an  elastic  bandage 
(Esmic"  )  for  this  purpose,  and  by  it  septic  material  may  be  driven 


Fig.  534. — Amputating  knife. 


uDwards  above  the  line  of  amputation.  Round  the  limb  where  the 
So  s  to  be  placed  is  laid  I  strip  of  sterile  lint  or  gauze  to  avoid 
b  u  si^g  but  the  lint  should  not  be  soaked  in  an  -tiseptic,  oi 
bSte^nc.  may  occur.  A  solid  elastic  cord  bruises  more  readily  than 
tubing  is  stretched  tightly  about  three  times  round 
t^e  mb,  and  is  then  securely  fastened  or  held  by  au^—t^ 
Amputations  may  be  performed  by  the  c^rc^dar  oi  by  the  flap 

"tt'e  circ.ua.-  the  integuments  are  'tL; 

circular  incision  round  the  entire  --r^fTfii  "  t^^ 
.rethenretractcda^^emu^ 

bone,  which  is  finally  sawn  through  at  that  spot.    This  metno 

po  s  sses  the  advantages  that  the  vessels  and  nerves  a  e  dnidf 

Svevsely,  and  that  tl-vound  is  of  moderate 

cicatrix  is  opposite  the  end  of  the  bone,  so  that  the.e  u 

sufficient  retraction  of  the  skin  before  ^  If^^f  ^^^r.^e 

the  muscles  before  dividing  the  bone,  or  ^1^^/^;  '^^^j 

latter  will  be  deficient,  and  the  .^t^P.-^^^^^/J"; 

The  circular  method,  iu  its  entirety,  is  -^^^  '^l^^,,,; 

except    for    amputation    of    the   arm.      It   is   moie  y 
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modified  to  a  coat-sleeve  or  racket-shaped  incision  of  the  skin,  the 
incisi,on  passing  round  the  limb  obliquely  and  being  continued 
upwards  by  an  incision  in  the  long  axis  of  the  limb  (Fig.  540),  which  is 


Fig.  535. — Circular  ampatation.    The  skin  inci.sion.    (After  Listen.) 

useful  for  retraction,  for  ligaturing  the  main  vessels,  and  for  subsequent 
drainage.  A  long  narrow  knife  (Fig.  534)  is  used,  which  is  passed 
under  the  limb,  and  the  heel  of  the  blade  applied  to  the  skin  towards 


FiQ.  536.-Circular  amputation.    Division  of  tlie  muscles.    (After  Listen.) 


the  anterior  aspect  of  the  limb  on  the  side  opposite  to  the  surgeon, 
who  by  a  long  drawing  cut  and  a  turn  of  the  wrist  makes  an  even 
circular  division  of  the  skin  and  subcutaneous  tissue  down  to  the 
muscle  (Fig.  53o).  The  skin  is  now  well  retracted  by  the  assistant,  and 


i 
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with  a  second  circular  sweep  the  muscles,  including  the  vessels  and 
nerves,  are  divided  down  to  the  bone  (Fig.  536).  Next,  the  muscles 
are  retracted  cither  by  flat  retractors  or  by  two  strips  of  sterile 
bandage  which  are  crossed  in  front  and  also  behind  the  bone.  Either 
with  the  edge  of  the  knife  or  with  a  raspatory  the  periosteum  should 
be  turned  back  from  the  bone  for  two  or  three  centimetres.  After 
sawing  through  the  bone,  the  reflected  periosteum  can  be  laid  down 
again. 

In  the /op  method,  double  flaps,  or  a  single  anterior  or  posterior 


Fig.  537.— Amputation  of  the  leg  by  lateral  flaps.  (Farabojuf.) 

flap,  are  provided  for  the  covering  of  the  bone  The  flap  or  flaps 
may  consist  of  integuments  alone,  or  of  more  or  less  of  the  muscular 
and  other  soft  tissues  as  well.  In  the  former  case  the  flaps  are  cut 
(Fiff  537)  and  reflected,  and  the  muscles  and  other  soft  parts  aie 
th^i  divided  at  the  level  of  the  base  of  the  flaps  in  a  circular 
manner  down  to  the  bone,  which  is  sawn  through  a  little  higher  up. 
By  this  method  most  of  the  advantages  of  the  circuUxr  amputation 
ai4  secured,  and  it  is  the  best  method  of  amputation  for  all  cases  m 
the  neighbourhood  of  joints.  When,  on  the  other  hand,  the  muscles 
are  included  in  the  flaps,  the  vessels  and  nerves  are  liable  to 
be  split,  or  notched,  or  divided  obliquely  instead  of  transveisely, 
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whilst  the  mass  of  muscle  in  the  flaps  tends  to  prolong  the  healing 
of  the  wound.  These  muscular  flaps  were  cut  from  within  outwards 
by  the  method  of  transfixion,  now  discarded.  In  whichever  way  the 
flaps  are  cut,  they  may  as  regards  position  be  antero-posterior  or 
lateral,  or  one  may  be  antero-external,  and  the  other  postero-internal. 
As  regards  length  they  may  be  equal,  or  one  may  be  long,  the  other 
short,  but  togetlier  their  length  should  equal  one  and  a  half  to 
twice  the  diameter  of  the  limb  at  the  level  of  the  section  through 
the  bone,  the  full  length  being  required  in  amputating  through  a 
muscular  thigh ;  and  as  regards  breadth  they  should  be  half  the 
circumference  of  the  limb.  As  a  rule  they  should  be  cut  square, 
but  with  rounded  angles.  The  bone  being  cut  through,  the  main 
vessels  are  forthwith  tied.  The  artery  is  seized,  drawn  a  little  out 
from  its  sheath,  and  separated  from  the  vein,  then  tied  tightly  with 
a  surgeon's  knot,  so  as  to  leave  a  little  frill  beyond  the  ligature. 
Thus  the  ligature  cannot  slip.  Next,  the  main  vein  is  tied  as  well 
as  other  vessels  which  can  be  seen.  Then  the  tourniquet  is  slackened 
a  little,  and  spouting  vessels  are  clamped.  Next,  the  tourniquet 
should  be  removed  altogether,  for  when  half  tight  it  promotes  venous 
oozing.  Having  tied  all  the  vessels  and  inspected  the  main  artery, 
which  should  now  pulsate  well  behind  the  tight  ligature,  the  main 
nerve  or  nerves  should  be  seized  and  drawn  out  for  four  or  five 
centimetres  and  cut  short  to  avoid  irritation  and  bulbous  nerve  ends. 
Free  venous  oozing  is  checked  by  hot  sponges  and  hot  water  at  about 
140°  F.  Next  the  stump  is  sewn  up  except  for  a  drain,  and  firmly 
bandaged  on  a  splint,  which  can  then  be  tied  down  in  bed  to  prevent 
muscular  jerking.  In  septic  cases  where  primary  union  is  improbable 
the  stump  may  be  filled  with  iodoform  gauze,  and  in  three  or  four 
days  sutured  under  an  anaasthetic.  If  the  sutures  cease  to  hold, 
and  there  is  suppuration,  the  flaps  are  held  together  by  means 
of  strapping,  and  the  interior  of  the  stump  frequently  or  even 
continuously  irrigated. 

DISEASES  OF  THE  UPPER  EXTREMITY. 

Disease  of  the  sterno-clavicular  joint.— The  sterno-clavicular 
jomt  is  commonly  attacked  in  the  course  of  pyccmia.  Its  other 
affections— tuberculous  disease,  rheumatoid  arthritis  and  in  ataxia,  are 
all  very  rare.  A  fluctuating  swelling  forms  in  the  course  of  pytemia 
over  the  joint  with  only  faint  inflammatory  changes  in  the  skin. 
7rra«7?im<.— Incision  and  drainage  ;  if  there  is  necrosis,  crasion 

Diseases  of  the  clayicle.— Deformities.— The  clavicle  on  one 
or  both  sides  may  be  absent,  causing  the  shoulder  to  be  rotated 
forwards  and  inwards.  An  acquired  deformity  is  due  to  rickets,  the 
bone  being  curved  forwards  close- to  the  sterno-clavicular  joint  so 
that  It  is  difficult  to  distinguish  from  a  dislocation. 

Injiammation  of  the  clavicle.— AoMte  osteomyelitis  may  attack  the 
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clavicle/spreading  from  the  sternal  end  and  raising  the  periosteum, 
dying  rise  to  a  fusiform  fluctuating  swelling  covered  by  brawny 
tkiu  Treatme7it.— Incision  the  whole  length  of  the  bone,  and  wipmg 
out  with  an  antiseptic.  If  the  bone  is  dead,  it  should  be  at  once 
removed,  when  the  lost  clavicle  will  be  quickly  replaced  by  new 

bone  formation.  .  . ,  , 

T2miours  of  the  clavicle.— These  are  gummata,  and  myeloid  and 

periosteal  sarcomata.  t  4.1.  it 

A  periosteal  sarcoma  may  begin,  at  either  end  of  the  bone,  it 


Fm*  538.-Congemtal  elevation  of  the  scapula,  Spveugel's  shoulder.    (A  photograph 
^  kindly  lent  by  Mr.  G.  P.Newbolt.) 

mns  a  very  rapid  course,  and  the  subclavian  glands  are  quickly 

'"ttid  sarcoma  forms  a  slowly  increasing  swelhng     tj-  centre 

of  fife  shaft  of  the  bone,  which  gradually  ^^-^  ^^^^^^ 

tumour:  there  is  no  fluctuation,  the  skin  moves  freely  over  it  in  the 

ea"y  stages,  and  the  subclavian  glands  are.  not  -^l^rged.  ^^^^^ 

dia^.osisl  ;ompleted  by  -tting  int.  the  t^^^^^^^^^ 

shell  and  the  maroon  colour  on  section.  2»ea«»imt. 

sarcoma  good  results  have  followed  --7^;;/^,f4l^;!tver  the 

skin  is  reflected  by  making  an  incision  along  the  tumou  « 

clavicle  and  cutting  through  the  two  ends.  Ihen  ^  ^^^^^^  j^^^^^^^ 

is  required  to  raise  the  tumour  without  injury  to  ^^^^  ^  ^^^^ 

For  a  rapidly  growing  periosteal  sarcoma  treatment  is  hopeless. 
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Iodide  of  potassium,  may  be  given  to  exclude  the  possibility  of  its 
being  a  gamma. 

Diseases  of  the  scapula. — A  congenitally  elevated  scapula  (Fig. 
538)  has  sometimes  had  its  upper  angle  mistaken  for  an  exostosis.  The 
deformity  has  been  attributed  to  the  turning  of  the  arm  of  the  foetus 
behind  its  back  in  intra-uterine  life.  There  may  be  an  excessive 
irregular  development  of  the  epiphysis  of  the  vertebral  border,  pro- 
ducing a  supraspinal  projection,  or  a  bridge  between  the  scapula 
and  the  spine.  Or  the  scapula  may  be  small,  but  is  raised  by  the 
shortening  of  the  trapezius  and  sterno-mastoid.  The  inferior  angle 
of  the  scapula  is  rendered  prominent  in  spinal  curvature  and 
paralysis. 

The  acromion  process  may,  instead  of  uniting,  articulate  with  the 
spine  of  the  scapula,  or  perhaps  the  suture  may  become  disunited 
as  the  result  of  rheumatoid  arthritis.  Either  of  these  conditions  is 
liable  to  be  mistaken  for  a  fracture. 

Acute  osteomyelitis,  traumatic  or  pyeemic  in  origin,  may  attack 
the  scapula,  causing  a  brawny  swelling  on  the  dorsum.  More  difficult 
is  the  diagnosis  of  subscapular  suppuration,  which  may  not  be 
discovered  until  exploration  is  carried  out.  The  epiphysis  of  the 
coracoid  process  may  become  separated.  Much  or  the  whole  of  the 
bone  may  necrose,  or  become  infiltrated  by  tuberculous  disease,  and 
the  shoulder  joint  may  be  involved.  Treatment. — Early  incision 
and,  if  necessary,  excision  of  dead  bone. 

Tumours  of  the  scapula. — The  most  malignant  periosteal  sarcomas 
run  a  rapid  course,  spreading  to  the  axilla  and  chest  wall,  and  causing 
an  enlargement  of  the  subclavian  glands. 

Myeloid  chondro-  and  osteo-sarcomas  are  slower  in  growth,  and 
more  favourable  for  treatment  by  excision  alone,  or  with  amputation 
of  the  upper  extremity. 

Excision  of  the  scapula. — This  is  required  for  a  tumour  which 
has  not  extended  beyond  the  bone.  With  the  patient  on  the  opposite  • 
side  a  T-shaped  incision  is  made,  one  incision  down  the  posterior 
border  of  the  scapula,  to  meet  another  along  the  spine.  Then  the 
flaps  are  turned  back,  and  the  scapula  raised  along  its  upper  posterior 
and  inner  border  by  clamping  vessels  derived  from  the  suprascapular 
and  posterior  scapular  and  subscapular  arteries.  The  bone  is  drawn 
forwards  and  away  from  the  chest  wall,  whilst  the  muscles— the 
levator  anguli  scapula)  and  trapezius,  the  rhomboids,  scrratus  magnus, 
latissimus  dorsi  and  teres  major— are  divided.  Having  raised  the 
bone  up  to  its  neck,  this  is  cut  across,  so  as  to  leave  the  shoulder 
jou.t.  The  axillary  glands  or  even  the  subclavian  may  require 
removal,  but  the  operation  is  useless  if  these  glands  are  widely 
involved.  Hence  in  a  doubtful  case  a  preliminary  incision  should 
be  made  into  the  axilla  to  explore.  The  patient  suffers  great  loss  of 
power  for  any  movements  above  the  level  of  the  shoulder,  but  no 
marked  loss  for  movements  below. 
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Amputation  of  the  upper  e^treuiitj.—Interscapulo-tlioracic 
or  Berger's  amputation.— Thh  is  required  for  tumours  of  the  humerus, 
scapula,  or  clavicle,  especially  when  the  axillary  blood-vessels  are 
already  involved,  but  is  contraindicated  when  the  tumour  is  already 
widely  attached  to  the  chest  wall.     It  has  been  done  for  severe 
smashes  of  the  shoulder,  the  result  of  gunshot  wounds.    It  is  safer 
to  begin  by  ligaturing  and  dividing  the  subclavian  artery  and  vem, 
either  through  the  ordinary  incision  or  after  dividing  the  clavicle  or 
after  cutting  away  the  whole  bone.    From  this  horizontal  incision 
an  oval  one  extends  round  the  shoulder,  being  fashioned  according 
to  the  position  of  the  tumour  and  the  necessity  for  skin-flaps.  Then 
the  pectorals  are  divided,  next  the  brachial  plexus,  then  the  muscles 
attached  to  the  scapula.    The  suprascapular  and  posterior  scapular 
arteries  if  given  off  on  the  proximal  side  of  the  ligature,  are  caught 
in  the  course  of  dividing  the  brachial  plexus,  and  other  vessels  coming 
from  the  spine  are  clamped  as  the  scapula  is  cut  away.    Tj^ally,  it 
may  be  necessary  to  remove  some  enlarged  subclavian  glands,  ihe 
wound  is  sutured  and  drained  from  its  dependent  angle.    The  shock 
is  severe,  but  not  dangerous,  if  the  vessels  are  first  controlled;  the 
patient  may  require  some  saline  infusion. 

Diseases  of  the  shoulder  joint.— Acute  arthritis  is  not  common. 
Suppuration  may  arise  after  injury,  from  acute  osteomyehtis  (epiphy- 
sitis) of  the  humerus  by  extension,  or  in  the  course  of  pyemia. 

Tuberc^dous  disease  is  likewise  rare  in  the  shoulder  as  compared 
with  the  hip  and  knee,  but  occasionally  arises  in  children  in  con- 
nection with  the  epiphysis  of  the  humerus,  or  in  connection  with 
the  glenoid  cavity.  It  may  be  distinguished  according  as  the 
swelling  extends  forwards,  coming  to  the  surface  along  the  biceps 
tendon;  or  as  it  becomes  superficial  when  extending  from  the  glenoid 

cavity  behind  and  below  the  joint.  „,.fi,v;fi« 
The  chronic  affections  of  the  sAo^.^cZerio^n^  are  rheumatoid  aithrit  s, 
tending  to  ankylosis,  or  locomotor  ataxia  and  syringo-myelia  m  the 
course  of  which  the  whole  head  of  the  bone  may  disappear,  so  that 
the  appearances  are  somewhat  the  same  as  after  excision. 

Congenital  dislocation  of  the  shoulder  joint  is  due  to  a  fo'  ^^j 
tion  of  the  joint,  of  the  head  of  the  bone  and  glenoid  cavity,  and 
the  upper  end  ;f  the  humerus  then  articulates  with  the  scapula 
below  the  spine.    But  the  condition  is  very  much  rarei  than  in 

^\nhiiosis  of  the  shoulder  joint  is  very  apt  to  occur  even  after 
slight  injuries,  also  from  rheumatic  aff-ections,  the  liability  ^enig  due 
to  its  relatively  exposed  condition.  The  ankylosis  occurs  mxd.ly, 
owing  to  the  ease  with  which  the  scapula  moves,  so  that  %  ery 
difficult  to  keep  up  passive  movement  in  this  joint.    Hence  excision 

may  be  necessary.  ^  i  •      „f„  r.-,Qv 

Injecting  the  shoulder  joint.-Y\n\d.,  i.xloform  f;-' 
be  injected  into  a  tuberculous  shoulder  joint,  by  inserting  the  needle 
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behind  at  the  junction  of  the  spine  of  the  scapula  and  acronaion,  or 
over  the  coracoid  process  in  front. 

Incision  and  drainage  of  the  shoulder  joint. — An  incision  is  made 
between  the  deltoid  and  pectoral  muscles,  the  long  tendon  of  the 
biceps  being  retracted  outwards,  and  the  joint  drained  through  this 
wound.  By  raising  the  patient,  one  avoids  a  counter-opening  behind, 
which  might  injure  the  posterior  cord  of  the  brachial  plexus  and  the 
musculo-spiral  nerve. 

Excision  of  the  shoulder. — Excision  of  the  shoulder  is  generally 
practised  for  gunshot  injuries  and  for  myeloid  tumours  in  the  head 
of  the  humerus.  It  is  also  performed  for  tuberculous  and  septic 
disease  of  the  joint.  For  simple  osseous  ankylosis  it  is  rarely  needed, 
as  the  movements  of  the  scapula  on^ 
the  trunk  are  so  free  that  they  com- 
pensate to  a  great  extent  for  the  fixed 
condition  of  the  joint,  and  little  would 
be  gained  by  the  operation.  Excision 
is  also  employed  for  unreduced  dislo- 
cations of  the  shoulder,  where  after 
free  exposure  and  division  of  con- 
tracted tendons  and  ligaments,  the 
bone  cannot  be  replaced.  The  ante- 
rior operation. — Make  an  incision 
(Fig.  539)  about  four  inches  long 
from  just  outside  the  coracoid  process 
through  the  substance  of  the  anterior 
fibres  of  the  deltoid  down  to  the  bone  ; 
detach  the  long  tendon  of  the  biceps 
from  its  groove,  and  give  it  to  an 
assistant  to  hold  aside  with  blunt 
hooks.  The  arm  being  rotated  in- 
wards, divide  the  teres  minor,  infra- 
spinatus, and  supraspinatus  tendons  at  their  insertion  into  the  bone. 
The  arm^  being  next  rotated  outwards,  divide  the  tendon  of  the  sub- 
scapularis,  and  the  head  of  the  bone  can  be  pushed  out  of  the  incision. 
Separate  the  periosteum  as  far  as  is  necessary,  place  a  retractor 
•behmd  the  neck  of  the  bone  to  protect  the  soft  parts,  and  saw  it 
across.  Bring  the  woimd  together  by  suture,  place  a  drain-tube  in 
the  lower  part,  and  dress  antiseptically.  Keep  the  patient's  shoulders 
raised. 

The  posterior  operation  after  Kocher  is  indicated  for  disease  of  the 
glenoid  cavity.  The  incision  commences  at  the  acromio-clavicular 
joint,  and  passes  along  tlie  upper  border  of  the  acromion  to  its 
junction  with  the  spine  of  the  scapula  ;  thence  it  curves  downwards 
to  end  a  finger's  breadth  above  the  posterior  axillary  fold  The 
trapezius  above  and  the  deltoid  below  being  partly  separated,  the 
acromion  is  cut  through  at  its  root  and  turned  forwards  The 


Fig.  539.— Excision  of  the  shoulder. 
The  biceps  tendon  running  in  the 
groove  as  shown  by  theinterrupted 
lines  must  be  raised  and  hooked 
aside,  not  divided. 
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humerus  is  now  rotated  outwards,  so  as  to  bring  the  outer  lip  of  the  - 
bicioital  oTOOve  into  the  incision,  and  the  capsule  is  divided  vertically. 
The  bicep°s  tendon  is  then  drawn  forwards,  whilst  the  bone  is  manipu- 
lated, so  that  either  arthrectomy  can  be  done,  or  the  muscles  can  be 
separated  from  the  head  of  the  bone  which  is  excised.  The  glenoid 
cavity  is  well  exposed,  and  tuberculous  disease  can  be  completely 
removed  In  dividing  the  acromion  the  suprascapular  nerve  passing 
to  the  infraspinatus  should  be  avoided,  also  the  circumflex  vessels  and 
nerve  coming  out  from  under  the  teres  minor.  At  the  end  o  the 
operation  the  acromion  is  fixed  in  position  by  sutures,  so  that  the 
trapezius  and  deltoid  muscles  remain  unimpaired. 

imputation  at  the  shoulder  joint  is  required  for  extensive 

injuries  to  the  arm,  periosteal  sarcoma  ot 
the  humerus,  acute  spreading  gangrene, 
for  elephantiasis  the  result  of  recurring 
malignant  disease  of  the  breast  and  axilla, 
also  in  a  patient  exhausted  by  necrosis  of 
the  humerus  which  cannot  be  relieved  by 
resection  of  the  humerus. 

It  may  be  performed  either  by  the  oval 
or  by  the  flap  method.    In  either  case  the 
subclavian  artery  should  be  compressed, 
or  even  ligatured,  above  the  clavicle,  or 
the  axillary  tied  before  the  amputation  is 
begun.    In  the  oval  method  {Spences  modi- 
fication, Fig.  540),  an  incision 'is  made 
from  just  external  to  the  coracoid  verti- 
cally downwards,  as  in  excising  the  joint 
through  the  clavicular  fibres  of  the  deltoid 
and   pectoralis    major,  to  the  humeral- 
attachment  of  the  latter  muscle,  which  is 
then  divided.    The  incision  is  next  carried 
with  a  gentle  curve  through  the  lower 
fibres  of  the  deltoid  towards  the  posterior  border  of  the  axilla  A 
second  incision  is  then  made  through  the  skui  and        «"b , 
the  point  where  the  straight  incision  ternunated  across  the  nside  o 
the  arm  to  meet  the  incision  at  the  outer  part.    The  o^^tei  flap  is- 
next  dissected  up  with  the  trunk  of  the  postenor  ^  J 

not  divided  by  keeping  the  knife  close  to  the  bone,  tl-  '-'^^  . 
from  its  connections,  disarticulated,  and  the  remaining  ^0^^  P^^^s  cuj 
through  on  the  axillary  aspect,  the  axillary  artery     J  d  -cl  ^  ^as^ 
of  all     The  flap  vuthod.-A  large  flap  consisting  of  ^"tegmnente 
and  deltoid  muscle  is  usually  taken  from  the  ^^^^er  aspec  of  the  join^ 

either  by  transfixion  or  better  by  cutting  f^'^-^^'^^^^j;:  the 
tra^sfiJon,  the  deltoid  having  been  grasped  and  rais  d  the 
surgeon's  left  liand,  tlie  knife  should  be  made  to.  transfix  tj  e  l  m^^^^^^^^ 
its  upper  and  outer  aspect  just  below  the  acromion,  and  a  flap  foimed 


Fig.  540.  —  Amputation  at  the 
shouUler-joiut  by  an  oval  in- 
cision, marked  by  thick  lines; 
the  relation  of  the  artery  and 
vein  to  the  oval  tiap  i.s  also 
shown. 
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with  rounded  angles  about  four  inches  long.  The  flap  is  turned  back, 
the  head  of  the  bone  freed  from  its  connections,  and  the  knife  passed 
behind  it,  and  made  to  cut  its  way  out  towards  the  axilla,  the  axillary 
artery  being  seized  as  it  is  divided.  In  cutting  a  flap  from  luithout 
inivards,  the  incision  is  made  from  a  point  just  external  to  the 
coracoid  process  and  carried  in  a  circular  sweep  downwards  as  low 
as  the  insertion  of  the  deltoid,  and  then  upwards  to  the  posterior  ' 


Fig.  541.-  Sarcoma  of  the  elbow  commencing  in  the  ulna.    (A  piiotograpli 
kindly  lent  by  Mr.  (J.  P.  Newbolt.) 

fold  of  the  axilla  just  behind  and  below  the  acromion.  In  bed  the 
patient  s  shoulders  sliould  be  raised  to  avoid  ba<ro-i„g 

Diseases  of  the  humerus.— The  humerus  may  be  attacked 
wiih  septtc  or  tuberculous  osteomyelitis  (epiphysitis),  which,  oom- 
menc.ng  near  the  upper  or  lower  end  of  the  diaphysis,  may  spread 
towards  the  m:dd  e  of  the  shaft,  causing  increasing  thickening,  or 
towards  the  shoulder  or  elbow- joint.  Painful  induration  or  fltictua- 
tion  points  to  exploration  by  incision.  The  incision  to  explore  the 
upper  third  should  be  a  continuation  of  the  anterior  incision  to 
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explore  the  shoulder-joint,  the  biceps  tendon  being  retracted.  To 
explore  the  lower  third  an  incision  is  required  on  the  outer  side, 
behind  the  musculo-spiral  and  radial  nerves.    From  this  incision  the 
d  aphysis  of  the  bone  can  be  bored  into,  -d  if  nece^ary  a  groov 
cut  so  as  to  expose  the  medullary  canal.    The  middle  third  of 


•  1 11        fi,a  orni   sliowina  the  structures  divided 
Fm.  542.-Section  above  the  muldle  of  tl  e  ai   ,  f  ^^^S^^j^j      Muscles  :  p.m. 
in  an  amputation.    After  Bi;aune  a"cl  Esmarch,  and  Ko       g  ^^^^^^^  ^^^^^ 

Pectoralis  major.                                                                 Teres  major. 

triceps.    t.l.  Long  head  of  ^^''^^\Jf-}'''S^,      U.  Long  head  of  biceps. 

c.h.  Coraco-brachialis.     h.h.  Short  ^^^^^  °  i,i'^^'''P;„  „  Superior  profunda  artery. 

Vessels:  b.a.  Brachial  artc.7  ;-thvenec  ^onntes.  ^  ^ 

h.v.  Basilicveiu.    c.^.  Cepha  cve  n^  ^-^n   Internal  cutaneous  nerve,  m.c.n. 

nerve,    m.s.n.  Musculo-spu-al  nene,  i.cn. 

Musculo-cutaneona  nerve. 

the  canal  can  be  scaped  out  from  - 

is  avoided.  .     ,    centre  of  the  shaft  of 

Tumours  of  the  /mum^s.-A  swelling     ^Jie  cenue 

the  humerus  not  originated  by  an  mjuiy  maj   be  g 
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periosteal  sarcoma.  A  myeloid  sarcoma  may  arise  at  either  end. 
A  steadily  increasing  swelling,  not  checked  by  anti-syphilitic  ti'eat- 
ment,  should  be  explored.  If  a  periosteal  sarcoma,  the  arm  must  be 
amputated  at  the  shoulder-joint.  If  a  myeloid  sarcoma  of  the  upper 
end,  excision  may  be  done,  if  of  the  lower  end,  scraping  out  the 
cavity  or  excision.    A  metastatic  growth  may  appear  in  the  shaft. 

Amputation  through  the  humerus  (Fig.  542  and  Fig.  159, 
p.  418)  is  required  for  a  severe  injury  sufficient  to  cause  gangrene,  for 
septic  infection  and  necrosis  following  a  compound  fracture  or  infection 
of  the  hand,  after  failure  of  erasion  and  excision  of  the  elbow,  and  for 
periosteal  sarcoma  of  the  forearm.  Gangrene  from  arterial  obstruc- 
tion is  a  very  rare  indication,  as  compared  with  the  leg.  Amputation 
should  be  done  if  possible  below  the  upper  third,  so  that  at  least  a 
stick  or  umbrella  can  be  carried  in  the  armpit,  or  an  artificial  limb 
applied.  Any  method  giving  enough  flap  may  be  chosen,  the 
circular  method  being  most  applicable.  The  essential  thing  is  to 
shorten  the  nerves,  ulnar,  median,  musculo-spiral,  to  avoid  ascending 
neuritis.  The  humerus  below  puberty  will  continue  to  grow,  and 
cause  the  stump  to  become  pointed.  When  this  threatens  to  occur, 
the  upper  epiphysis  should  be  destroyed. 

Diseases  of  the  elbow  joint. — Suppurative  arthritis  may  occur 
from  septic  injury,  pyaemia,  or  gonorrhoea,  and  as  a  complication  of 
tuberculous  disease,  or  by  extension  of  osteomyelitis  (epiphysitis) 
from  the  humerus,  or  of  suppuration  from  the  olecranon  bursa. 

Tuherculoiis  disease  causes  a  swelling  which  may  at  first  be  limited 
to  the  radial  or  ulnar  portion  of  the  joint,  so  that  there  is  a  cold 
thickening  or  fluctuating  swelling  over  the  radius  without  distension 
of  the  hollows  on  either  side  of  the  olecranon,  or  vice  versd,  or  the 
swelling  may  be  chiefly  under  the  triceps  tendon  above  the  joint. 
Fixation  at  a  right  angle  on  a  splint,  alternatively  fixation  by 
plaster  of  Paris,  the  application  of  mercurial  ointment  and  general 
measures  having  failed,  an  arthrectomy  limited  to  the  aflPected  portion 
of  the  jomt,  followed  by  long  rest  in  the  rectangular  position,  may 
be  sufficient  to  arrest  the  disease. 

Ankylosis  of  the  elbow-joint  in  the  rectangular  position,  with  the 
forearm  midway  between  pronation  and  supination,  is  often  the  best 
thmg  to  aim  for,  e.g.,  after  suppuration  or  extensive  tuberculous 
disease,  lest  movement  cause  a  relapse.  The  arm  can  then  be  used 
for  most  purposes,  e.g.,  carrying  weights,  and  the  loss  of  supina- 
tion and  pronation  is  compensated  by  abduction  of  the  shoulder 
Ankylosis  m  a  faulty  position,  the  elbow  being  more  or  less  com- 
pletely extended,  renders  the  arm  useless  and  favours  venous 
congestion.  This  occurs  from  neglected  injuries  and  inflammations 
about  the  joint,  also  in  slowly  progressive  changes,  as  arthritis 
detoi-mans  Fibrous  union  may  be  treated  by  cutting  into  the  joint 
through  a  horizontal  incision  commencing  from  the  outer  edge  o  the 
olecranon  round  to  the  edge  of  the  biceps  muscle  in  front,  so  cutting 
^'  73 
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into  the  radio-humeral  joint  and  separating  the  bones ;  this,  with  a 
partial  tenotomy  of  the  contracted  triceps,  may  suffice  to  bring 
the  arm  np  to  a  right  angle,  where  it  is  fixed.    For  hony  imwn 
and  when  free  movement  is  to  be  obtained,  an  excision  is  required. 

FlaU  elbow  results  from  spinal  paralysis,  also  from  excessive 
removal  of  the  ends  of  the  bone.  In  the  latter  case,  as  the 
muscles  providing  the  long  tendons  for  the  hand  get  a  fresh 
attachment  to  the  forearm,  the  finer  movements  of  the  hand  and 
wrist  are  regained  when  the  elbow  is  fixed  in  an  apparatus.  In 
spinal  paralysis,  some  shoulder  and  hand  movements  remaining, 

it  has  been  proposed  to  artificially  ankylose 
the  elbow-joint  {Arthrodesis). 

Injections  may  be  inserted  over  the  head 
of  the  radius,  or  on  either  side  of  the 
olecranon. 

An  incision  for  the  escape  of  pus  may 
be  made  externally  behind  the  radio-humeral 
articulation,  or  internally  behind  the  troch- 
lea, avoiding  the  ulnar  nerve.  The  small 
opening  so  obtained  may  suffice  for  the 
escape  of  pus. 

Arthrectomy   of    the    elbow.  —  Partial 
arthrectomy,    with    limited   scraping  or 
gouging  away  of  diseased  bone,  may  be  done 
through  a  longitudinal  incision  (Fig.  543) 
over  the  radio-humeral  articulation,  along 
the  inner  border  of  the  supinator  longus. 
A  posterior  longitudinal  incision,  splitting 
the  triceps  down  to  the  olecranon,  allows 
of  the  evacuation  of  a  tuberculous  collec- 
tion formed  beneath  the  triceps  by  the 
bulging  of  the  slack  posterior  capsule.  The 
extension  of  this  incision,  through  the  skin 
only,  over  the  tip  of  the  olecranon,  permits 
of  the  olecranon  being  sawn  through  at 
its  junction  with  the  ulna,  and  so,  on  complete  flexion,  a  view  of  the 
joint  is  obtained  without  the  division  of  any  other  important  hga- 
ment  or  structure.    The  olecranon  process,  which  has  remanied 
attached  to  the  triceps,  is  afterwards  brought  down  and  faxed  in 
position  by  wire  or  pegs.  .    ,  r  r, 

Excision  of  the  elbow.— The  elbow  may  be  excised  for  chronic 
disease  of  the  joint,  gunshot  or  other  injury,  myeloid  sarcoma  of  the 
ends  of  the  bones,  and  osseous  ankylosis.  Some  surgeons  only  recom- 
mend excision  for  ankylosis  when  the  elbow  is  fixed  in  a  faulty  position. 
The  operation,  however,  is  attended  with  so  little  risk,  the  advan- 
tages of  a  movable  elbow  are  so  great,  and  the  results  so  good,  that 
others  unhesitatingly  excise  the  joint  in  whatever  position  it  may  oe 


Fia.  543. — Lines  of  incision 
for  arthrectomy  of  the 
elbow.  1.  Posterior  median 
incision.  2.  Posterior  radial 
incision. 
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fixed.  The  operatio7i  may  be  performed  in  several  ways ;  but  that  by 
the  single  vertical  incision  (Langenbeck's)  is  undoubtedly  the  best  and 
the  one  most  frequently  practised.  Make  a  vertical  incision  about  five 
inches  long  over  the  back  of  the  joint  (Fig.  543,  1),  beginning  about 
two  and  a  half  inches  above  the  olecranon ;  and  carry  it  over  this 
process  and  down  the  ridge  on  the  ulna  for  the  same  distance.  The 
incision  should  extend  in  its  whole  length  down  to  the  bones.  Cut 
into  the  joint  above  the  olecranon  and  clear  the  condyles  of  the  soft 


Jb.a 
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Fia.  544.— Section  through  the  elbow  joint  to  show  the  relation  of  structures  in 
connection  with  the  operation  of  excision.     After  Braune  and  Esmareh,  and 
Kowalzig.    Bones,  Ligaments  and  Synovial  Membrane :  li.  Humerus     ec  ic 
external  and  internal  condyle,    o.  Olecranon,    e.j.,  c.j.  Elbow-ioint.    ol  'ole- 
cranon bursa,     e.ll.,  i.l.l.  External  and  internal  lateral  ligament.  Muscles- 
U.  supinator  longus.    e.c.r.  Extensor  carpi  radialis.    a.n.  Anconeus,    t.  Triceps 
f.c.T   Flexor  carpi  radialis.    'p.r.t.  Pronator  radii  teres,    h.a.  Brachialis  anticus. 
b.  Liceps.    Vessels :   h.a.  Brachial  artery  with  ven£B  comites.     iv.a.  Inferior 
profunda  artery,    .n.c.v.  Median  cephalic  vein,    m.h.v.  Median  basilic  vein 
nP-t!"  "'"'^'^  Posterior  ulnar  vein.    Nerves  :  m.n.  Median 

neive.  Ulnar  nerve,    r.n.  Radial  nerve,     f.i.n.   Posterior  interosseous 

X;ourne"e."-  --^'-Pi-l  i.cT^^Zx 

tissues  by  keeping  the  edge  of  the  knife  in  contact  with  the  bone, 
taking  special  care  not  to  injure  the  ulnar  nerve  behind  the  internal 
condyle  or  beyond  under  the  extensor  carpi  ulnaris  (Fig.  544).  Divide 
the  lateral  ligaments,  and  whilst  the  assistant  strongly  flexes  the  joint 
to  force  the  bones  out  of  the  wound,  free  them  from  their  remaining 
connections,  and  saw  off  the  olecranon,  the  head  of  the  radius,  and 
the  lower  end  of  the  humerus,  steadying  the  parts  with  the  lion 
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forceps.     If  possible,  the  coronoid  process  of  the  ulna  and  the 
tubercle  of  the\-adius  should  not  be  removed  and  the  shaft  of  he 
humerus  not  encroached  upon.    Preserve  the  connection  of  the 
a^oneus  with  the  triceps,  as  better  extension  of  the  arm  will  be 
tluis  obtained.    Unite  the  wound  by  sutures,  after  inserting  a  dram, 
aiid  pla  e  the  limb  on  a  splint  in  a  flexed  position.  Callenders 
splint  is  one  of  the  best  for  the  purpose,  as  it  permits  of  passive 
moSoi  not  only  in  the  direction  of  flexion  and  extension,  but  also 
Ttha  of  pronation  and  supination,  and  without  removing  the  a^-m 
frorn  the  splint.    It  also  allows  of  the  hmb  being  slung  by  pulleys 
from  u'e  c  ili^ig,  which  is  much  more  comfortable  for  the  patien 
than  p  acii  gl^  ok  a  pillow.    Passive  movements  of  the  fingers  and 
wHst  should  be  begui  in  a  day  or  two,  and  pronation  and  supination 
It  ti  e  end  of  the  first  week,  followed  by  flexion  and  extension  as 
In  as  re  wound  has  healed,  the  aim  of  the  surgeon  being  to  obtam 

'  DTstsrof  the  radius  and  ulna. -2>./oW^.s.-A  congeni- 
tal^ arrested  development  of  one  or  other  of  the  bones  causes  a 
deform  y  with  a  deviation  of  the  hand.  In  the  so-called  club-hand 
the  humb,  the  radial  side  of  the  carpus,  and  the  radius  itself,  are 
Ir  Tless  arrested  in  development  and  the  "-PP-^/-;;^. 
of  the  ulna  pushes  the  hand  over  to  the  radial  side.  T^e  destruc 
tLn  of  an  epiphysial  cartilage  by  injury  or  suppuration  leads  to  an 
an^t  of  gSwth^  In  the  case  of  the  epiphysis  of  the  radius,  its 
lower  or  upper  one,  the  ulna  continues  to  grow,  and  has  to  bend 
like  a  bowTein.  fi^ed  at  either  end  to  the  radius,  whilst  the  hand 

and  the  deformity  above  mentioned  avoided 

Syphilitic  periostitis  and  cjummata  attack  the  middle 

especially  the  superficial  Vor^^^\fJ^l'^^^^^^^  sarcoma  beginning 
Tumours  of  the  radius  and  ulna,    ivmyci^j  i^^vpt  Piid 

in  the  centre  of  the  bone  occurs  more  f-quently  ne-  th.  lo.  er  e^d 
Periosteal  sarcomata  arise  especially  in  the       -^[^^J/^^^^r  Ipid^ 
following  within  a  year  of  an  injury.  ^^'^''"^'^l^Z^^^^^^^ 
growing  tumour  may  be  treated  for  syphilis,  and  not  bemg 
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should  be  explored,  and  periosteal  sarcoma  being  proved,  the  arm 
should  be  amputated  above  the  elbow  and  the  axillary  glands  cleared 
out  if  ah-eady  involved.  A  slow-growing  enlai'gement  near  the  end 
should  be  explored,  the  diagnosis  resting  between  myeloid  sarcoma 
and  chronic  central  osteomyelitis  or  quiet  necrosis  with  increase  of 
periosteal  bone.    A  myeloid  sarcoma  may  be  completely  scraped 


m.a 


a.i.a 
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Fro  545  —Section  through  the  forearm  aboye  the  middle  to  show  the  striictures  cut 
through  at  an  amputation.  After  Braune  and  Esmarch,  and  Kowalzig.  r.  Radius 
M.  Ulna.  %.m.  Interosseous  membrane.  Muscles  :  s.l.  Supinator  longus.  »  r  i 
ITonator  radii  teres,  cx.r.l.  E.Ktensor  carpi  radialis  longior.  e.c.r.h.  Extensor 
cai-pi  radialis  brevior.  e.c.d.  Extensor  communis  digitorum.  e.o.m.».  Extensor 
ossis  metacarpi  po  licis.    c.m.d.  Extensor  minimi  digiti.     e.c.u.  Extensor  carpi 

fT^\^  ^      J-^"^*""  f-P-'^-   F'exoi-  profundus  digitorum. 

\ltJ  T  '"^ ^''gitorum.    f.c.u.  Flexor  carpi  ulnaris.    p.l.  Palmaris 

aZrv    JTv  T'-^'^-'T  ^'"^''"^  ^"t-^i-ior  interosseous 

Median  n  T  '"t«'-o«seous  artery,  s.r.v.  Superficial  radial  vein.  m.v. 
Medun  vein.  Nerves  :  m.n.  Median  nerve,  u.n.  Ulnar  nerve,  a.i.n.  Anterior 
interosseous  nerve,   p.i.n.  Posterior  interosseous  nerve,    r.n.  Radial  nerve 

away  from  within  its  shell,  which  is  crushed  inwards,  and  the 
remammfe  cavity  filled  with  gauze.  If  it  has  extended  beyond, 
exc:sion  of  both  bones,  the  ulna  in  addition  to  the  radius  although 
It  IS  uninvolved.  the  ulna  only  if  the  radius  is  sound,  results  in 
definite  heahng  leaving  a  useful  hand.  Excision  should  be  done 
through  lateral  mcisions,  avoiding  arteries,  nerves,  and  tendons. 
If  both  bones  are  divided  the  out  ends  are  sutured  together 
Incisions  of  the  fm'mrm  are  made  longitudinally,  a.voiding  (see 
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Fie  236  p.  581,  and  Fig.  545)  nerves  and  arteries,  splitting  muscles, 
and  retracting  tendons.  The  best  incisions  are  median,  anterior  or 
nosterior  ;  or  lateral,  radial  or  ulnar.  _  , 

^  Amputation  of  the  forearm  is  required  for  primary  injury,  but 
onWhen  it  is  hopeless  to  attempt  to  save  the  limb._  Skin  stripped 
off  or  destroyed  by  burning  may  be  replaced  by  skm  g-ftmg,  he 
nerves,  muscles,  a^d  bones  being  cleaned  and  sutured.  Amputation 
'  is  also  required  for  septic  infec- 

tion of  the  hand  and  wrist  when  a 
further  extension  threatens  life, 
and  especially  when  the  progress 
already  made  has  caused  much  sup- 
puration in  the  wrist  and  carpal 
joint  with  necrosis,  so  as  to  render 
healing  hopeless.    Yet  the  stiffest 
hand  is  better  than  an  artificial 
one.    Amputation  (see  Fig.  545) 
through    the    forearm    may  be 
done  by  antero-posterior  flaps,  the 
muscles  divided  in  a  circle  and 
retracted,  and  the  bones  divided 
higher  np,  having  first  passed  a 
pointed  knife  through  the  inter- 
osseous membrane.    The  arteries 
are  tied,  the  nerves  well  shortened, 
and  then  the  tendons  stitched  to 
the   bone  or  flexor  to  extensor 
tendons  to  prevent  retraction. 

Diseases  of  the  -wrist  joint. 
—Septic  arthritis  extends  from  the 
palm  to  the  wrist.  It  may  also 
be  of  pyeemic  origin,  especially 
gonorrhceal. 

Tuberculous  disease  often  begins 
insidiously  with  stiffness  and  aching 
in  the  wrist  and  fingers,  while  pro- 
jections appear  and  distensions  of 
the  tendon  sheaths,  tuberculous 
ganglions  or  tenosynovitis.  This 
is  treated  by  rest  and  mercurial  inunction.     The  wriest  may  be 
fixed  in  a  plaster  case  like  a  mitten,  leaving  the  thumb  ana 
fingers  free.     If  the  disease  progresses,  partial  arthrectomy  ox 

^tZ:Z:t  wrist  joint  should  be  done  immediately  below 
the  radial  or  ulnar  styloid  process.  . 

Partial  arthrectomy  may   be   limited  to  an    incision  o^er 
ganglion  or  distended  tendon  sheath. 


Fig.  546. — Dorsal  incisions  for  excision 
of  the  wist.  1.  AnguUr  incision. 
After  Lister.  2.  Median  incision. 
3.  Ulnar  incision. 
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Excision  of  the  wrist  has  for  its  object  the  complete  removal 
of  the  disease,  whilst  retaining  especially  unimpaired  the  opponens 
movements  of  the  thumb  and  flexion  of  the  fingers  at  the  meta- 
carpophalangeal and  interphalangeal  joints.  All  the  bones  of 
the  cai-pus  except  the  trapezium,  the  cartilaginous  bases  of  the 
metacarpal  bones  and  of  the  radius  and  ulna,  including  the  lower 
radio-uluar  articulation,  can  be  removed  without  injuring  the  i-adial 
and  ulnar  arteries,  the  median  and  ulnar  nerves,  or  the  numerous 
tendons  (Fig.  236,  p.  581).  The  incisions  employed  are  (Fig. 
546) : — (1)  A  lo7ig  posterior'  median  incision  over  the  lower  third 
of  the  forearm,  the  carpus  and  metacarpus.  (2)  A  long  ulnar 
incision  along  the  ulnar  border  of  the  forearm  and  hand  down  to  the 
base  of  the  fifth  metacarpal.  (3)  Lister's  incision,  one  ulnar  not  so 
long  as  the  preceding,  combined  with  a  posterior  radial  incision  in 
the  line  of  the  extensor  secundi  internodii  poUicis  tendon  in  the 
forearm,  then  along  the  radial  side  of  the  second  metacarpal  for 
half  its  extent.  In  all  the  procedure  is  the  same,  the  raising  of 
tendons  and  nerves  by  the  raspatory  and  retracting,  whilst  the  bone 
is  removed  piecemeal,  leaving  the  trapezium  and  the  first  metacarpal 
which  as  a  matter  of  fact  escape  the  tuberculous  process.  If  the 
posterior  median  incision  is  used,  the  wrist  is  forcibly  flexed  until, 
by  partial  removal  of  the  carpus,  the  ends  of  the  bone  can  be 
thrust  out  through  the  wound ;  if  the  ulcar  incision,  then  the  hand 
is  forcibly  bent  towards  the  radius.  Lister's  incision  combines  both 
the  foregoing.  The  posterior  median  incision  has  the  advantage  of 
not  weakening  the  ulnar  side,  so  preventing  a  tendency  afterwards  to 
radial  deviation  of  the  hand,  and  avoids  a  scar  near  the  thumb 
tendons.  The  hand  is  placed  on  an  anterior  splint  to  which  a 
rounded  piece  of  cork  has  been  fixed,  upon  which  the  hollow  of  the 
palm  rests,  causing  the  hand  to  be  partly  extended  upon  the  forearm 
and  the  fingers  to  be  flexed.  As  soon  as  the  wound  has  healed 
plaster  in  the  shape  of  a  mitten  is  applied  with  the  hand  still 
extended.  The  fingers  and  the  thumb  are  moved  and  massaged, 
commencing  a  day  or  two  after  the  operation.  Active  opposing 
and  circumduction  movements  of  the  thumb  and  flexion  and  exten- 
sion of  the  fingers  are  encouraged  whilst  ankylosis  between  the 
forearm  and  metacarpus  is  aimed  for.  Thus  the  power  of  writing 
and  grasping  light  objects  is  preserved. 

Amputation  at  the  wrist  joint  is  very  seldom  indicated.  Injuries 
of  the  hand,  such  as  extensive  smashes,  may  be  treated  by  conserva- 
tive measures,  if  septic  inflammation  is  prevented  by  thorough 
cleaning  at  first.  A  stiff  hand,  even  where  the  tliumb  can  only 
oppose  one  or  two  fingers  or  the  fingers  merely  hook  an  object,  will 
be  more  useful  for  writing  and  holding  light  objects  than  any  arti- 
ficial hand.  Amputation  may  be  done  by  antero-posterior  flaps,  or 
a  small  flap  may  be  taken  from  any  part  least  injured,  for  example 
the  thenar  or  hypothenar  eminence.    The  points  of  the  styloid 
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processes  may  be  sawn  ofF.  The  radio-uhiar  articulation  should  be 
preserved  intact  to  permit  of  pronation  and  supination.  Tendons 
should  be  sutured,  to  prevent  retraction,  either  to  the  periosteum 
or  flexors  to  extensors.  The  median  and  ulnar  nerves  must  be 
shortened.  If  the  radio-ulnar  articulation  is  affected,  it  is  better  to 
cut  the  bones  through  higher  up. 

Septic  infection  of  the  hand  and  fingers.— Two  factors  are 
always  in  evidence  in  serious  cases,  the  virulence  of  the  organisms 
and  the  lack  of  resistance  of  the  patients.  The  virulence  of  the 
organisms  appears  in  the  infections  received  in  the  course  of 
medical  work,  during  surgical  operations  on  septic  cases,  espe- 
cially those  infected  by  streptococci  in  erysipelas,  in  post-mortem 
examinations  of  patients  dead  of  purulent  peritonitis,  puerperal  fever, 
scarlet  fever  and  diphtheria  with  septic  complications.  Decomposing 
animal  and  vegetable  material  yields  virulent  gas-formmg  organisms 
entering  through  scratches  or  on  splinters  or  thorns.  Specific  disease 
may  be  inoculated  on  the  hand  or  fingers,  syphilis  durmg  examina- 
tions and  operations,  anthrax  or  glanders  in  skinning  animals  dead 

of  the  disease.  ■    ■  c   i.-  e 

(I)  Whitlow  or  paronychia,  as  the  superficial  septic  infections  ot 
the  fingers  are  called,  are  prevented  by  going  for  a  holiday  and  leaving 
surgical  work  when  fingers  tend  to  become  sore  or  small  pustules 
form:  by  habitually  attending  to  the  hands,  keeping  them  clean, 
trimming  the  nails,  snipping  off  tags  of  skin.    When  about  to  touch 
septic  material  the  nails  may  be  filled  with  soap  or  antiseptic  wax, 
or  rubber  gloves  put  on.    It  is  a  bad  practice  ever  to  use  the  finger- 
nail as  a  c'lrette  for  scraping.    A  puncture  should  be  well  squeezed 
until  blood  flows,  bathed  with  hot  carbolic  or  sublimate  lotion, 
dried  and  covered  with  collodion  or  a  rubber  finger-stall.  Inflamma- 
tion starts  at  the  deepest  point  of  a  puncture,  under  or  beside  the 
nail  or  in  the  pulp  of  the  ungual  phalanx.   There  is  pam,  throbbing, 
with  redness,  swelling,  heat,  elevation  of  temperature  and  ma  aise^ 
A  dangerous  infection  shows  signs  of  inflammation  withm  an  horn  or 
two  of  the  inoculation  and  the  temperature  rapidly  rises  to  10-  i< 
or  above.    Treatment.-Th^  nail  is  notched  backwarfs  J^^td  pus 
is  reached  or  a  splinter  or  thorn  can  be  fairly  seized  with  foixeps  so 
that  it  can  be  drawn  out  without  breaking  up.     Epidermis  from 
the  side  of  the  nail  or  on  the  finger  is  shaved  off  o^'^^^^^^f. 
subcutaneous  the  patient  should  be  given  nitrous  oxide  gf^J  ^f"^ 
delay,  the  site  of  infection  exposed,  well  scraped        and  ciubbed 
out  with  pure  carbolic  acid.    A  hot  boric  acid  fomentation  is  at  m^ce 
applied,  on  which  tincture  of  opium  may  be  dropped,  or  morphme 

is  given  hypodermically.  ■  .  ,vl,uir.w 

(2)  Paronychia  tmdinosa  {thecal  abscess)  a  variety  ^^itlo^^' 
is  an  acute  Infective  inflammation  of  the  sheath  of  a  teiidon  of  a 
finger,  the  result  of  inoculation  with  a  septic  or  mfective  poison  it 
may  begin  in  the  sheath  of  the  tendon,  or  in  the  tissues  adiacent  to 
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the  sheath,  in  the  periosteum  of  the  phalanx.    If  neglected,  very 
serious  consequences  may  ensue  :  thus — 1,  the  tendon  may  die  fa)m 
its  blood-supply  being  cut  off  by  the  inflammatory  effusion ;  2,  the 
suppuration  may  extend  into  the  palm,  and  under  the  annular  liga- 
ment into  the  forearm ;  3,  the  inter-phalangeal  joints,  the  carpal,  or 
the  wrist  joint  may  become  involved  in  the  inflammation  and  be 
destroyed ;  4,  one  or  more  of  the  phalanges  may  necrose ;  5,  septi- 
caemia or  pyaemia  may  ensue.    Signs. — Intense  and  throbbing  pain, 
acute  tenderness  on  pressure,  and  swelling  and  induration  of  the 
.  finger,  followed  by  a  similar  condition  of  the  palm,  and  often  by 
great  oedema  of  the  back  of  the  hand,  which  may  perhaps  extend  up 
the  forearm.     The  lymphatics  may  become  tender  and  inflamed, 
and  the  lymphatic  glands  in  the  axilla  enlarged.    Exhaustion  from 
pain  and  want  of  sleep,  feverish  symptoms,  also  signs  of  blood- 
poisoning,  ensue.     Diagnosis. — Acute  septic  inflammation  of  the 
pulp  of  the  finger  is  very  apt  to  be  mistaken  for  true  thecal  whitlow. 
The  diagnosis  of  these  two  conditions  is  most  important,  since  in  the 
former  affection  if  free  incisions  are  made  into  the  inflamed  part, 
leaving  the  tendon  sheath  intact,  the  tendon  will  be  saved,  Avhereas 
if  the  afiFection  is  mistaken  for  thecal  abscess,  and  the  sheath  opened, 
the  septic  material  will  invade  the  sheath,  and  the  tendon  will  pro- 
bably be  destroyed.    The  history  of  the  case  and  the  severity  of  the 
symptoms  will  guide  us  somewhat,  but  perhaps  the  most  important 
sign  in  distinguishing  the  two  aff"ections  is  one  pointed  out  by 
Morrant  Baker,    viz.,   "the  power  or  the   loss   of   it  on  the 
part  of  the  patient  of  flexing  voluntarily  the  distal  phalanx."  In 
true  thecal  whitlow  this  power  is  much  impaired  or  lost,  whilst  in 
mere  septic  inflammation  of  the  pulp,  although  the  finger  may  appear 
hopelessly  spoiled,  it  is  "  markedly  and  strongly  retained."  Treat- 
ment.~The  chief  indication  is  to  relieve  tension,  and  thus  prevent 
the  strangulation  of  the  vessels  and  subsequent  death  of  the  tendon, 
and  the  spread  of  the  inflammation  into  the  palm  or  to  the  periosteum 
covenng  the  phalanx.    For  this  purpose  a  free  incision  is  generally 
recommended  in  the  middle  line  of  the  finger  (in  the  middle  of  the 
shaft,  not  over  the  phalangeal  joints)  extending  into  the  sheath,  or 
to  the  bone  if  the  periosteum  is  aff-ected.    Heath,  however,  advised 
that  the  uicisions  should  be  made  at  the  side  of  the  finger  but 
should  not  ni  this  position  open  the  sheath,  since  if  this  is  done 
he  says  the  tendon  invariably  sloughs.    He  opened  the  sheath  by  a 
small  nicision  through  the  palm  over  the  head  of  the  metacarpal 
bone     bhould  suppuration  occur  in  the  palm  the  pus  must  be  let 
out  by  mcisions  from  the  infected  finger  up  to  the  annular  ligament, 
al  o,  ,f  neceswy,  short  incisions  are  made  above  the  ligament  and 
a  dramage  tube  passed  through  into  the  palm.    The  pus  and  infected 

be  ng  tied.  Ihe  wound  may  be  antisepticised  and  dressed  with 
iodoform  gauze,  but  the  pain  will  be  greatly  relieved  by  placing  the 
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whole  forearm  in  a  bath  kept  at  a  temperature  an  high  as  can 
be  borne     This  has  the  further  advantage  that  the  hand  can  be 
kept  dependent  in  the  hot  water,  so  that  the  pus  does  "ot  spread 
upwards  by  gravity.    Permanganate  or  bone  acid  should  be  added  to 
the  water     A  purge  at  the  onset  is  generally  required,  and  opium 
SUfp  ii^efs  Lilly  needed  to  relieve  the  pain.    The  patient  at 
firs"  should  be  confined  to  a  slop  diet,  but  later  a  stimulating  plan 
of  treatment  with  some  use  of  alcohol  is  commonly  called  for. 
Stiffness  of  the  part  remaining  after  the  inflammation  has  subsided 
an  attempt  should  be  made  to  overcome  it  by  passive  movements  . 
Tnd  mlZge.  Dead  bone  must  be  removed  when  loose  a.d  .^.^^^ 
of  the  affected  finger,  or  even,  in  severe  cases,  removal  of  the  forearm 
nr  arm.  may  become  necessary.  ,  . 

(3)  Acute  a^dematous  l„Mngitis  of  similar  causation  is  charac- 
ter sed  by  spreading  to  the  forearm  and  arm  with  great  rapidity. 
Witlt  an  hour  or^two  of  the  inoculation  there  is  sharp  pain  the 
Wer  and  hand  begin  to  swell,  the  temperature  rises  rapidly  to 
1030  or  105°  F.    The  glands  in  the  axilla  become  painful  and  swell. 
The  patient's  mind  soon  wanders,  then  he  becomes  del--- 
inflammation  may  tend  to  become  partly  locahsed  m  the  foieaim 
wfth  mvt  h  swellLg,  brawny  oedema,  which  becomes  more  boggy 
I^d  on  n^^^^^^^^  disl'ete  abscesses  are  found  in  the  -l^cutaneous  and 
intermuscular  tissue,  which  UUer  run  together  and  result  in  .  ide^ 
snread  suppurative  cellulitis.    When  the  inflammation  tends  to  be 
o'  altd  i'n'the  axilla,  there  is  marked  swelling  of  the  g  a^^^^^^^^^ 
the  ffidema  spreads  under  the  pectoral  muscle  or  to  the  subclavian 
ossa    oTcut  ing  into  the  axilla  a  mass  of  cBdematous  greyish  tissue 
s  commendng  to  form  abscesses.    Or  there  is  httle  swel  mg  m  the 
hand  Tm   or  axilla,  but  the  patient  suffers  from  septicemia  or 
ivimia  Se  p  53.    The  infection  is  sometimes  ptu-ely  streptococca  , 

"'Then  the  acute  i.Jeotio.  ha3  spread  beneath  "^iT/"  fut 
pectorals  and  to  the  apex  of  the  axilla,  the  peetoralB  *o^«j»J 
across  upwards  towards  the  claricle,  keeping  a  httle  distance  iro 
S  b  ooressels.    When  all  the  foci  have  b;-'  «!«>-til1drn« 
septiciKcd.  the  wound  is  filled  »ith  gauze,  and  after  the  subsidenc 

of  the  inBammation  sewn  up.  ,  [„e4TO. 

(4)  Acute  ,,,reading  ganarm,  may  start  fi-om  the  '""^  '"'''^^^ 
Within  24  to  «  hours  the  hand  and  forearm       sw    -  and  M^^^ 
while  dusky  ffidema  is  spreading  to  the  arm     ^' 7'  ^  J.^ 
amputation  at  the  shoulder  joint  or  through  the  arm,  but  »ell  abo>e 
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the  oedema.  If  the  flaps  are  already  cedematous,  the  stump  should 
not  be  sewn  up,  but  filled  with  gauze  and  sutured  later. 

Tuberculous  disease  of  the  fingers  and  hands. — Tuberculous 
dactylitis  is  probably  often  inoculated  through  sores  forming  on  the 
dirty  hands  of  neglected  children.  It  may  start  as  a  tenosynovitis 
or  ganglion  near  one  end  of  a  phalanx,  in  the  neighbourhood 


Fio.  547. -Tuberculous  dactylitis  in  a  young  adult.    Photograph  of  the  fingers 
showing  tuberculous  ulcers  following  disease  of  the  phalanges. 

of  an  epiphysis,  but  especially  as  a  central  osteomyelitis  (Fig.  548)  in 
the  middle  of  the  shaft  of  a  phalanx,  which  slowly  becomes  spindle- 
shaped  from  eccentric  absorption,  with  formation  of  periosteal  new 

m.'  rJ\"  t  '\  Pf^^'^'^'^^  the  disease  bui4ts  externally 
(ing.  047),  after  which  caries  progresses.      Treatment.— ^^v^mJ 

t'e'hand."  '"S^^'     l^^'^^^  to 

Tuberculous  toarts  develop  in  some  persons  who  handle  anatomical 
and  post-mortem  material.    There  is  little  tendency  to  u  Wioul 
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Cessation  of  the  irritation,  fresh  air,  and  mercury  ointment  may 
cause  them  to  disappear  ;  if  not,  excision  is  required. 

Tuberculous  tenosynovitis.— Simple  and  Compomid  Ganglion  (see 

378) 

Rheumatic  and  gouty  nodules  (see  pp.  353,  357). 
Gangrene  of  the  finger   (see  Gangrene,  p.  44)  results  from 


Fxa.  543.-An  .  ray  photogvaph  of  the  above  ^^-'^^/be  first  pbala^^^^^^^^  of 
the  middle  and  little  fingers  have  become  spindle-shaped  as  a 
central  tuberculous  osteomyelitis, 
injury,  frostbite,  Raynaud's  disease,  from  carbolic  acid  fomentation, 
exposure  to  x  rays. 

Chancre  of  finger  (see  p.  79).  pcnpciallv 
Infective  warts  appear  on  the  hands  of  <^^"Wm^'  ^^P/^^^, 
when  in  ill-health  or  neglected,  and  are  easily  spread  ^^^^^ 
.vitl^  blood  from  the  warts.  They  tend  to  disappeai-^  Xmod 
aided  by  improved  hygiene,  indeed,  are  often  sapposed  toj^e  ^^^i^^^^ 
away.  If  detached,  the  bleeding  pomt  should  be  touched 
caustic  or  a  red-hot  needle,  which  will  cure. 
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Tumours. — Multiple  small  aneurysms  have  been  seen  on 
the  small  vessels  oi  the  fingers.  Multiple  small  lipomata  are 
congenital  in  origin;  a  diffuse  lipoma,  spreading  along  a  tendon 
sheath,  and  forming  a  soft,  elongated,  doughy  tumour,  has  been 
traced  to  a  blow.  Multiple  enchondromata  commence  in  the  centre 
of  the  shaft  of  the  phalanges  and  metacarpals  (see  p.  364). 
Multiple  fibromata  (they  are  not  neuromata)  grow  in  connection 
with  the  nerves  or  their  end-twigs  in  the  subcutaneous  tissue.  They 
are  painful  when  pressed  on,  and  the  skin  over  them  tends  to 
ulcerate.  Also  the  ungual  phalanges  may  present  signs  of  nerve 
paralysis. 

An  epithelial  implantation  cyst  arises  beneath  the  scar  of  a  cut  or 
puncture  from  a  bit  of  epidermis  carried  in,  which  forms  a  cyst 
containing  epithelial  debris,  without  hair 
or  sebaceous  glands  in  the  wall  as  in  the 
case  of  a  dermoid  cyst. 

Fibrosarcoma  may  arise  after  an  injury, 
also  myeloid  sarcoma  from  the  centre  of  a 
bone. 

Melanotic  sarcoma  has  commenced  as  a 
blackish  foul  ulcer  on  the  finger,  followed 
by  enlargement  of  the  axillary  glands  from 
infiltration. 

Epithelioma  arises  in  a  wart,  chapped 
hand,  or  sore  from  working  with  soot,  gas 
tar  products,  etc.,  and  runs  a  relatively 
benign  course.  But  any  chronic  indurated 
everted  ulcer  in  an  old  person  should  be 
at  once  excised,  and  the  lost  skin  replaced 
by  grafting,  lest  amputation  become  neces- 
sary. 

Deformities  of  the  hands,— Dm^jm^- 
tren's  contraction  of  the  palmar  fascia  results  from  a  chronic  inflam- 
mation It  18  more  common  in  men  than  in  women,  generally  begins 
in  middle  life,  and  frequently  affects  both  hands.  It  has  been  aftri- 
buted  to  heredity,  gout  and  rheumatism,  and  to  habits  or  occupa- 
tions necessitating  pressure  in  the  palm,  or  flexion  of  the  fingers,  or 
to  inoculation  of  the  subcutaneous  connective  tissue  with  a  specific 
germ  by  a  scratch  of  the  palm  by  the  finger-nail.  The  affection 
S  onrtl  TTk^  'I  ^  prolongation?  of  the  fascia  from  h^ 
palm  on  to  the  sheath  of  the  flexor  tendons.     The  tendons  them- 

alorthTitufr-     f  ^  ^^"^^'^'1^  begins  in  the 

tascia  ot  the  little  or  ring  finger  as  a  small  rounded  fibrous  nodule 

and  later  may  affect  that  of  the  middle  finger,  and  at  time  the  fo  1 

finger  and  also  the  thumb.    The  affected  fingers  (Fig.  549)  ai^  dra^^, 

by  tense  bands  towards  the  palm,  and  in  severe  cLes  mry  become 

fixed  m  contact  with  it.    The  skin  being  adherent  to  the'^fasc  a" 


Fig.  549.— Dupuytren's  con- 
traction of  the  palmar 
fascia.  (From  a  cast  in 
St.  Bartholomew's  Hospital 
Museum.) 
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thrown  thereby  mto  transverse  puckers.    The  affection  may  be  dis- 
tinguished from  a  contracted  tendon  by  the  latter  formmg  a  tight 
cord  which  can  be  traced  under  the  annular  ligament,  and  by  the 
k  n   n  the  case  of  the  contracted  tendon  being  free.     In  con 
traction  of  the  fascia,  moveover,  two  tense  bands  can  generally  be 
t  a   d  to  the  sides  of  the  finger,  whereas  a  contracted  tendon  xs 
centrally  placed.     The  last  phalanx  is  not  mvolved  m  the  con- 
tractTon^o?  the  fascia,  but  is  often  flexed  in  a  contracted  tendon. 
teaZnt.-The  progress  of  the  contraction  is  checked  by  applying 
a    phnt  at  night  to  keep  the  fingers  fully  extended,  by  gentle 
I  sWe   movements,  massage,  mercurial   inunction,  and  general 
Tea  ment     When  the  finger  is  already  drawn  down,  the  contracted 
ZTTay  be  excised  by  making  a  V-shaped  mcision  pomtmg 
{pwardrthrough  the  skin,  which  becomes  a  triangular  wound  as 
X  finger  is  straightened.    Through  it  the  fascia,  with  its  prolonga- 
tion Sards  to\he  sides  of  the  phalanges  lateraUy  is  care  ully 
dissected  out.    Then  the  triangular  wound  is  sutured  by  drawmg 
the  edaes  together  in  the  shape  of  a  Y.    There  is  less  tendency  to 
relapse  after  this  than  after  the  older  method  of  subcutaneous 


Zcutaneous  division  is  done  by  ^^^^^  ^'"^rll^^ToZ  te 
palm  near  the  web  and  at  the  side  of  the  proximal  phalanx  opposite  the 
puckers  in  the  skin,  not  in  the  creases,  so  that  the  punctures  do  not 
gape  when  the  fasda  is  stretched.  After  the  la"er  operation  m 
IZi^Z;  a  splint  must  be  worn  at  night  for  months  to  prevent 


"'Deformities  of  the  ^n^er..- Webbed  fingers.-T.o  or  more 
of  th"r  may  be  united  by  a  fold  prolonged  —  be^^^^^^^ 
them  UP  to  the  nail,  the  web  consisting  of  a  double  ayer  oi 
Sr^^th  a  little  intermediate  connective  tissue.  TreaP,nent.- 
cleaning  the  web  is  divided  do.^  ^^^^^^'^^^^^ 
the  edges  on  each  side  united  by  a  fine  suture,  ^Y/^' *f 
sufiicient  skin,  healing  occurs  by  first  intention    ^  ^^^^^^^^ 

at  the  upper  angle  was  Pje^^^te.^-  tto^  dorsal  flap  attached  to 
proposed,  by  which  the  web  is  divided  mto  a  doisai  nap  ! 

L/flngJ.  ^vhich  cove,  its  -         ^"^t*?    d  Zil^ol 
other.    But  there  is  much  tei  dcncy  to  scaiim„ 
and  if  the  fingers  are  closely  pined  or  partly  fused,  th«y  »rc 
left  Ins.  lesf  having  been  divided  both  h^-e  to  be  cut  off 

A  finger  f J^^^^^^^^  (see 

^'  5^0?^:  iaced  ^^^^^^^^^ 

on  the  radial  side  of  the  radius,  an  mcoinplcle  doubling  of 
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Supermomei^ary  fing&)'s. — Six  fingei'S  and  toes  may  occur  as  a 
spontaneous  variation,  and  be  inherited  for  a  generation  or  so  by 
some  members,  and  then  tend  to  die  out. 

A  supernumerary  thumb  or  little  finger  is  a  useless  appendage, 
but  as  it  is  in  communication  with  the  tendon  sheath  and  joint  of 


^  metfcaraiHiin?h"°''i  1°  fi^g^"-,  ^"^P^tation.    Tbumb  amputation  at  the  carpo- 
rt thf^.  ^        \  \  '^'^'■^^  racket-sbaped  incision.    Index  fin-er  Amputation 

AmputatioT^  «n  ^ .  ^  ''"^■''■^l  racket-sbaped  incision.    Ring  finger. 

faS  at  tirclrr   T^'^'^'^T"^  J"'"*     '-^  fl^P-    Little  finger.  ^  Anfpu- 

tat.ou  at  the  carpo-metacarpal  joint  by  a  lateral  racket-sbaped  incision. 

bt'tSn     ''^"'^'^  ^P^"^^  '^"*^««Pti«  precautions  must 

De  taken  m  removmg  it. 

userui  by  lengthenmg  its  tendon. 

P0^t•  Tnfr^^'/^'^f "         '^'^'^^^  "^^y  the  loss  of 

powei  in  a  finger  which  still  remains  freely  movable.  The  slieath  of 
the  tendon  is  exposed,  and  the  ends  brought  together,  or,  eed 
be,  a  sphcefrom  an  adjacent  tendon,  the  tendof  of  an  ai  ima l  or 
strands  of  kangaroo  tendon,  are  used  to  join  the  ends  ' 


1168  DISEASES  OF  REGIONS. 

Bruivm  or  trigger  or  dasp-lmife  finger.— "TX-v^  finger  on  being 
flexed  Suddenly  closes  into  the  palm  and  cannot  be  extended  except 
bv  aid  of  the  other  hand.  By  some  surgeons  it  is  considered  due 
to  irregularities  in  the  joint  surface,  and  some  recommend  its 

'Trntutation  of  the  finger  or  thumb.-The  knife  shown  in 

Fig.  551  may  be  vised.  ^  j 

The  thur,ib  at  the  carpo-metacarpal  joint  may  be  amputated  by 
transfixion  or  by  an  oval  incision.  In  the  tramfixion  method  the 
pott  o  the  knife  in  operating  on  the  right  side  is  entered  at  the 
web  of  skin  between  the  first  and  second  metacarpal  bones,  and 
made  to  emerge  on  the  palmar  aspect  of  the  carpo-metacarpal  3 oint^ 
A  palmar  flap  is  then  cut  from  the  tissues  forming  he  ball  of  the 
fhum"  and  Le  knife  drawn  obliquely  across  the  back  of  the  thumb 
from  one  extremity  of  the  flap  to  the  other.  ^  operating  on  the 
left  side,  the  oblique  incision  across  the  back  of  the  thumb  is  fet 
made  then  the  point  of  the  knife  is  thrust  down  through  the  web 
Td  made  to  transfix  as  on  the  right  side.    In  the  oval  or  circular 


■niiiniiiiiinn  iliiiiniiiin  >  

O  NT  AGUE  LOMOOM 


Fig.  551.— Finger  knife. 


thP  knife  is  entered  midway  between  the  base  of  the  meta- 

rrpta»t;^*:dre  pa..a.  s„*ce  and  .a*  agaU,  to 
the  former  incision,  keeping  dose  to  the  bone 

The  may  be  "''^  J^f  J™"  b  j  reLmbereS 

anterior  Bap.  ''"P"f 'J  ^./S^ur  iT  the  whole  «nger 
^  =:™V"d*  of  th^e^L^rpa.  b.e  s..^^^^^^ 

enough  flap. 

DISEASES  OF  THE  I.OWER  EXTREMITY. 

r"Sedi:i:pr£jsnch^ 

of  the  pubes  and  ischium  nmy  undergo  ueciosis  o^v  ng 

from  the  bladder,  or  the  infection  ^y/^  Jon  "  applica^iL  of 
7V6««mm?.-Free  exposure,  removal  of  dead  bone,  app 

antiseptics,  and  gauze  dressings.  sacro-iliac  synchon- 

Tuherculou.  o,uor,xyeliiis  may  commence  in  the  acxoniac  y 
drosis,  or  on  the  crest  of  the  ilium  m  connection  with 
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the  epiphysis ;  or  it  may  be  secondary  by  extension  from  the  hip- 
joint.  Treatment  by  removal  is  apt  to  fail  owing  to  the  wide 
infiltration  of-  the  bone,  and  the  patient  ultimately  dies  of  exhaustion 
and  amyloid  disease. 

Tuberculous  disease  of  the  sacro-iliac  synchondrosis  usually  occurs 
in  young  adults,  occasionally  in  children.    There  is  pain,  swelling, 
and  later  redness  over  the  joint,  followed  by  the  formation  of 
abscesses  which  may  open  posteriorly  or  through  the  sciatic  notch, 
above  Poupart's  ligament,  in  the  ischio-rectal  fossa,  or  into  the 
rectum.    The  pain,  which  is  increased  on  exertion  or  by  putting 
the  abdominal  muscles  into  action,  as  in  coughing  or  sneezing,  may 
be  reflected  along  the  sciatic  nerve,  simulating  sciatica,  or  along  the 
obturator  nerve  to  the  hip  or  knee,  and  may  then  be  increased  on 
moving  the  hip.    The  thigh,  moreover,  in  consequence  of  the 
irritation  of  the  psoas,  may  be  slightly  flexed.    The  disease  may 
thus  have  to  be  diagnosed  from  hip  disease  and  spinal  caries.  On 
fixing  the  pelvis,  however,  the  hip  and  spine  move  freely  and 
without  pain,  but  pain  is  felt  on  making  pressure  inwards  or 
outwards  on  the  iliac  crests  or  over  the  sacro-iliac  joint.  When 
sinuses  have  formed  carious  bone  may  sometimes  be  detected  on 
probmg.    The  prognosis  is  unfavourable  unless  sepsis  is  prevented. 
The  treatment  consists  in  keeping  the  parts  at  absolute  rest  by 
fixmg  the  pelvis  and  thigh  in  a  moulded  leather  splint  reaching  to 
the  knee.    If  this  fails  the  joint  should  be  exposed,  before  abscesses 
or  smuses  have  formed,  by  cutting  ofF  the  posterior  angle  of  the  crest  of 
the  ihum  and  chiselling  away  the  adjacent  bone.    The  diseased  tissue 
should  then  be  scraped  and  gouged  away,  and  the  wound  plugged 
with  iodoform  gauze  and  dressed  antiseptically.    After  sinuses  have 
iormed  with  extension  to  the  ilium  and  sacrum,  the  results  are 
unsatisfactory,  as  if  sepsis  has  occuiTed  it  is  diflicult  to  arrest  it 

rumours  of  the  pelvic  bones  are  benign,  exostoses  or  hydatid 
cysts,  ov  m^hgnant,  central  myeloid  sarcomas,  chondro-sarcomas, 
and  rapidly-growmg  periosteal  sarcomas.  Removal,  if  they  can  be 
reached,  is  likely  to  succeed  only  in  the  case  of  the  first  three  named; 
in  the  latter  case  the  bone  is  too  widely  infiltrated 
duo^jm'  ^^^too^—Enlargement  of  the  buttock  may  be 

but  ock  7  ^i^ttening  of  the 

dutoTm     r''-   ff  '^'P  wasting  of  the 

glutei  muscles  is  the  result  of  hip-joint  disease. 
bivelkngs  of  the  buttock  may  be  : 

(1)  Infiavimatoi-y.  {a)  An  ischial  bursa  (sec  p.  383) ;  (h)  a  .^luteal 
ti^n  in  ::"'"?.7  -  -Ptic  wound,  I  ^ouL^^   uppii 'll 

tion  in  an  ischial  bursa,  or  due  to  diseases  of  the  pelvic  bone]  see 

scL^^;eir.7'""'"VT-''^^  lup-joint  (see  below),  or  ZAi 
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(2)  A  gluteal  hernia  (see  p.  957). 

(3)  A  gluteal  aneurysm  (see  p.  405). 

(4  A  new  groivth,  (a)  a  lipoma,  encapsuled,  or  diffuse  in  a  woman 
tending  to  obesity ;  {b)  a  sarcoma,  myeloid  or  periosteal,  growmg 
from  the  pelvic  bones  (see  above). 

Disease  and  Deformities  of  the  Hip-joint. 

Hip-joint  disease. — Acute  supptirative  arthritis  is  septic  in  origin, 
due  to  staphylococci,  which  start  suppuration  in  the  neck  of  the  femur, 
on  the  shaft  side  of  the  epiphysial  line,  but  owing  to  this  line  being 
within  the  joint  the  pus  generally  bursts  into  the  joint.  Less  frequently  • 
it  remains  shut  off  from  the  joint  by  the  synovial  membrane.    The  hip 
disease  as  described  below  then  runs  a  very  acute  course.    1  he  head  ot 
tbe  bone  beyond  the  epiphysial  line  may  become  necrosed,  the  pelvis 
be  perforated  through  the  acetabulum,  and  an  abscess  collect  withm 
the  pelvis  and  burst  into  the  bladder.    Or  the  pus  may  extend  along 
the  inter-muscular  planes  of  the  thigh,  septicemia  and  pyaemia  may 
supervene,  and  the  patient  die.     Septic  inflammation  exceptionally 
attacks  the  epiphysis  of  the  great  trochanter.    Thus  m  two  cases 
both  in  girls  who  had  fallen  on  the  great  trochanter,  but  got  up  and 
were  able  to  walk  well  immediately  after  the  accident,  acute  septic 
inflammation  was  followed  by  necrosis  of  the  epiphysis,  pyaemia,  and 

death  (Astley  Cooper).  , 
Treatment -k  very  early  incision,  the  removal  of  the  head  and 
neck  if  necrosed,  and  the  application  of  a  strong  antiseptic  is  reqmred. 
When  extension  occurs  before  this  is  done  the  prognosis  is  bad. 

Tuberculous  disease  of  the  A^>.-The  disease  may  begin  in  ^the 
synovial  membrane  or  in  the  bones.    In  the  latter  case  the  tuoei- 
culous  process  may  at  first  be  confined  to  the  neck  below  the 
epiphysial  line  and  end  in  a  circumscribed  abscess  m  the  neck  oi 
great  trochanter,  which  only  later  bursts  through  the  lower  part  of  the 
Lpsule  into  the  synovial  cavity.    Or,  the  t-^^--^^^^  P^^^^^^;^^, 
lead  to  the  destruction  of  the  epiphysial  cartilage  and  the  ^  ous 
head  be  found  loose  .in  the  joint.     At  times  the  acetabu  nm 
becomes  greatly  enlarged  by  the  pressure  of  the  ^J^ad  fusing 
absorption  of  its  posterior  and  upper  nmrgin,  whil  t  a  ne^^  nm 
of  bone  is  formed  from  the  periosteum  a  little  higher.   J  «  Head 
with  the  acetabulum  is  thus   carried  towards  the  doisum  iln 

(travelling  acetabulum).  ,  .  ,   •  r>f<-on 

^  Signs.-ln  the  early  stages  of  the  disease,  winch  ^^  ^^^^^"^ 
met  with  in  childhood,  there  is  slight  lameness  some  l»^'tatimi  u 
the  range  of  movement  of  the  joint,  generally  pun,  and  often 
quite  early  some  atrophy  and  wasting  of  the  muscles.  The  pa  n 
though  at  times  severe,  is  more  frequently  slight,  and  ma>  on\j^n^ 
starting  pains  at  night  or  be  elicited  on  making  certain  ;i^o;em^"t^  of 
the  joint     It  may  be  felt  in  the  hip,  or,  as  is  commonly  the  case. 
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referred  to  the  kuee  or  to  other  parts  supplied  by  the  obturator 
nerve,  as  the  iuuer  side  of  the  thigh.  At  times  it  may  be  felt  in 
both  hip  and  knee  simultaneously.  The  joint  is  slightly  stiff',  not 
only  on  flexion  and  extension,  but  also  on  rotation  and  on  abduction 
and  adduction,  especially  in  the  semi-flexed  position.  There  is  often 
some  fulness  about  the  front  of  the  joint,  flattening  of  the  nates, 
loss  of  the  gluteal  fold,  and  perhaps  tenderness  on  pressure.  The 
joint  becomes  at  first  slightly  flexed,  everted,  and  abducted,  i.e., 
it  assumes  the  position  in  which  the  capacity  of  the  synovial 
cavity  is  greatest  and  the  ligaments  of  the  inflamed  joint  are  most 
relaxed — the  position  of  greatest  ease.  When  fluid  is  injected 
into  the  hip-joint  of  the  normal  cadaver,  the  limb  takes  this 
position  as  the  synovial  cavity  becomes  distended.    In  order  to 


^'tn^l'~'^'' ^^^"^^  °^  abduction  (a),  and  adduction  (o)  in  causing  apmi-ent 
lengthening  (b  ,  and  apparent  shortening  (d)  of  the  limb  in  hin  inint^  3.!^^  V 
the  affected  limb  is  placed  parallel  to  the  opposite  limb        ^  ^  ^^^"^ 

bring  the  flexed  and  abducted  limb  to  the  ground,  the  pelvis  is 
depressed  by  the  patient  on  the  affected  side,' and  hence  t^he  mb 
Fr?52  And'r^^  to  its  fellow  slightly  lengthen^S 

\r,l\  ,  .   \  ^^^^-^  joint  becomes  further  flexed  -  but 

inverted  nistead  of  everted,  and  adducted  instead  of  abducted 
a  change  of  position  which  has  been  variously  attributed  to  emsfon 
of  the  posterior  part  of  the  acetabulum,  a  yielding  of  the  igame I 
or  exhaustion  of  the  external  rotator  and  abductor  mu  leT  To 
overcome  this  position  of  adduction  in  which  the  limb  s  useless 
the  pelvis  IS  raised  on  the  affected  side,  so  that  the  Ib  b  ; 

Uion  5  ^f^o:^^::i^d^:; -^^^ 
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pelvis  forward,  z.e.,  by  increasing  the  normal  lumbar  curve.  Hence 
Sn  the  patient  is  laid  on  his  back  and  the  hmbs  are  brought 
dow  paraUel  to  each  other,  there  is  always  considerable  lordosis  of 
the  lumbar  spine  (Fig.  553),  which,  however,  disappears  on  flex  ng 
afftteVhmb\o%he  a;gle  at  which  it  is  held  A-ed  by  the 
c  ntracted  muscles  (Fig.  554).  The  flexk>n  may  also  be  shown  by 
flexing  fully  the  sound  limb  on  the  abdomen  when  the  lordosis 
w  U  disappear,  and  the  limb  on  the  diseased  side  will  rise  up  from 
The  couch  and  assume  the  angle  of  flexion  at  which  it  is  fixed 
The  ang  e  of  adduction  is  found  bybringing  the  anterior  superior  spines 


Fig  553  -To  sho^  the  lordosis  of  the  lumbar  spine  when  the  limb  is  placed  in 
iio.t>b6.  the  Straight  position,    p.  Psoas  mnsole. 

into  the  same  horizontal  line,  when  the  adducted  limb  (Fig.  552, 
T    tp.  the  sound  limb  at  an  acute  angle  with  the  honzontalhne. 

f  tL  ioint  and  the  dislocation  of  the  head  of  the  bone  on  to  the 

?  m^  of  the  ilium  which  takes  place  quietly  without  requinng 
dorsum  of  the  iluuB,  w  ^^^^^  i^^^  ^^^^^^^  ^^^^^,1^ 

force     The  pus  wnen     ^  ^^^^^^^  ^  ^^^^^.^ 

way                   fl  rtuati^^^  is  produced  in  this  situation 

r^:rb:S:l'anT  "  ioi't.    it  may  either  escape 

through  theTront  of  the  capsule  or  through  the  posterior  part  and 


Fia  554  -To  show  effect  of  fle.ing  the  limb  on  the  lumbar  lordotic  curve, 

1'.  Psoas  muscle. 


thPn  track  along  the  course  of  the  external  rotators  to  the  front 
then  tracK  diuug  u"<j  ^  i  i  •  j  :„  fV,o  rrlntpal  region  or  at 

In  some  cases  the  abscess  opens  behind  f  f^^^^^^^^^  form 

the  inner  side  of  the  femora  vessels.  1^^^^^^^^^  ^ZWrculo^. 
and  the  disease  progress  m  the        /^^^^^^^^^  perfomted 

simulated  in  nenro-.dme,ic  subjects         Pj">',;™  1  .feU 
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abduction  and  eversion,  the  freedom  of  movement  in  the  joint, 
the  absence  of  pain  and  the  presence  of  a  fluctuating  swelling  in 
the  course  of  the  psoas  and  of  spinal  deformity,  should  distinguish 
it  from  hip  disease.  An  abscess  in  the  neck  of  the  femur  may 
closely  simulate  hip  disease,  but  the  non-impairment  of  the  move- 
ments of  the  joint  on  careful  manipulation  will  show  that  the 
joint  is  not  involved.  The  diagnosis  from  sacro-iliac  disease  is 
given  above,  that  from  appendicitis  on  p.  911,  from  sciatica  on 
p.  465,  and  from  injury,  see  Fractures  and  Dislocations. 

Treatment. — As  regards  constitutional  treatment  see  pp.  95, 
348.      The  indications  for  the  local  treatment  are  similar  to 


Fig.  555. —Thomas's  hip- 
joint  splint  (front  view) 
with  patten. 


Fig.  556. — Thomas's  hip-joint  splint  ap- 
plied. Patten  on  sound  limb,  (tleath's 
Minor  Surgery. ) 


those  for  tuberculous  disease  of  the  joints  generally,  but  require  certain 
modifications  in  the  methods  of  carrying  them  out.  Thus  if  the 
symptoms  are  acute  the  patient  should  be  placed  in  bed,  and 
extension  made  by  the  stirrup,  weight  and  pulley  in  the  line 
of  the  affected  limb,  the  limb  being  gradually  brought  down  in 
this  way  to  a  straight  position.  If  the  child  is  restless  a  double 
Hamilton  or  Bryant's  splint  should  be  placed  on  both  limbs  to  keep  him 
from  rolling  to  one  or  the  other  side,  whilst  the  foot  of  tho  bed 
should  be  raised  by  blocks  to  prevent  him  slipping  down  (Fig.  557) 

m^t^f''^-T.^'T:^  ,,bacute  cases,  I  Thomas'?  splh 
(Fig.  555,  and  o56)  should  be  applied,  and  after  the  limb  has 
?o"t  '""^  straight  positi.i,  the  patient  should  be  ;ilowed 

to  get  about  on  crutches.  Massage  is  then  combined  with  muscular 
movements  to  prevent  wasting  not  only  of  muscle,  but  of  Z  I 
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in  spite  of  treatment,  the  disease  progresses  and  pus  forms  aspira 
Son  and  the  injection  of  iodoform-glycerine  emulsion  may  first  be 
tx°ed  the  aspiration  and  injection  being  repeated  at  frequent  mtervals^ 
TMs  failingfthe  abscess  should  be  opened  antiseptxcally  the  diseased 
tissue  sera;  d  away  with  Barker's  flushing-spoon,  the  cavity  fi  led  with 
the  iodo  0  m  emulsion  and  the  wound  closed.    The  head  of  the  bone 
f  oose  or  carious  should  be  removed  by  the  anterior  mcision,  as 
sWd  also  any  carious  bone  that  can  safely  be  got  away  from  the 
te  abulum.    One  advantage  of  early  incision  is  that  the  pus  in  some 
ca  efmay  at  first  be  outside  the  joint,  being  dependent  upon  disease 
about  the  great  trochanter,  lower  end  of  the  neck  or  upper  end  of 
the    haft  and  so  extension  to  the  joint  may  be  avoided  Some 
n  geon   advise  early  excision  of  the  head  of  the  bone  m  the  hope 
of  thortening  the  duration  of  the  disease,  whilst  others  defer  the 
removal  of  the  head  till  caries  or  necrosis  of  the  head  has  occurred. 
FoTe^iy  cases  the  anterior  operation  is  to  be  preferred.  Excision 
ILI^^ tie  posterior  incision  is  to  be  preferred  for  later  cases,  as 


Fig.  557  — Bryant's  splint. 


.^re  room  -  is  obtained^  ^^.jt^t  Se^^^^^ 
is  extensively  involved,  the  P^^^^'  """^^tient  is  worn  out  by 
femur  is  in  a  state  of  osteomyelitis,  amputatioii 
long-continued  suppuration,  hectic  ^^^^J^^^^^^l^X  life. 

-r^ST^Sa^^r^:^"^^^^  -  be 
required  to  pvvt  it  sti^ight.^  .^^  y.p.joint.-The 

Operations  on  the   ^^J-      J  j^.vards,  a  long 

hip-ioint  being  extended,  aclductea  auu  aneles  to 

needle  is  entfred  above  the  f- .^tr^mtil  t  S^^^^^^^^ 
the  long  axis  of  the  thigh        PUshed  on  vu.til  it  stnk^^ 

or  upper  end  of  the  neck  of  the           [^'^'^^^^^  entered 

is  guided  until  the  freely  moving  P^"^^  .^.^J^^'^^^^^^  the 

the^  joint.    If  there  is  an  externa   -^f^   §  *J  ^^^^  ^datic 
line  of  the  femoral  artery  in  front  and  that  of  the  gi 
nerve  behind  being  avoided.                                       ^^^^^  the 

Excision.-The  hip  may  ^"/'[^^^^f-l^  ''Jf"  l;,,f  (2)  when 

bone  has  become  necrosed,  and  lies  loose  in  the  jomt,  ^  ; 
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suppuration  continues  in  spite  of  free  drainage ;  (3)  when  in 
addition  to  suppuration  the  head  of  the  bone  is  dislocated,  and  the 
limb  cannot  be  placed  in  a  useful  position.  When  there  is  extensive 
disease  of  the  pelvis  or  femur,  or  signs  of  lardaceous  disease  or 
of  phthisis,  amputation  is  indicated.  For  ankylosis  in  a  faulty 
position  subcutaneous  osteotomy  of  the  neck  of  the  femur  or  of  the 
shaft  of  the  bone  below  the  trochanters  is  preferable  to  excision. 
The  operation. — 1.  By  the  anterior  incision.  Make  an  incision  four 
inches  long  from  half  an  inch  below  the  anterior  superior  iliac 
spine  downwards  and  a  little  inwards  between  the  sartorius  and 
rectus  on  the  inner  side  and  the  tensor  fascige  and  glutei  on  the 
outer  side,  and  open  the  joint  from  the  front.     2.  By  the  2Msterior 


Fro.  558.— Relation  of  the  hip-joint  and  its  capsule  to  the  vessels,  r.f.  Rectus 
temons  i^. Ilio-trochanteric  ligament.  i7.Z.  Ilio-femoral  ligament.  w./.Z.  Ischio- 
femoral ligament,  f.a.  Femoral  artery.  s.f.a.  Superficial  femoral  artery. 
(i  j.a  Keep  femoral  artery  with  its  external  and  internal  circumflex  branches. 
J.v.  temoral  vein.    'p.l.  Poupart's  ligament. 

incision.  Make  a  curved  incision  four  inches  or  more  in  length 
froni  above  downwards  behind  the  great  trochanter,  and  after 
dividmg  the  glutei,  open  the  capsule  from  behind.  Whichever 
mcision  IS  made  insert  the  finger  into  the  joint,  and  with  this  as  a 
guide,  cut  through  the  neck  of  the  femur  with  Adams's  saw  (Ficr 
560),  or  Gowan's  osteotome,  and  remove  the  head  thus  detached 
with  sequestrum  forceps.  The  great  trochanter  should  be  spared  if 
possible  It  IS  important  to  avoid  protruding  the  end  of  the  bone 
out  of  the  wound  since  the  periosteum  may  in  this  way  be  stripned 
up  and  thus  lead  to  further  necrosis.  Examine  the  acetabulum  and 
remove  any  carious  bone  or  sequestrum  that  may  be  discovered  with 
the  gouge  or  sequestrum  forceps,  and  in  addition  cut  and  scrape 
away  every  particle  of  the  tuberculous  tissue  and  synovial  membrane 
hat  can  be  found  All  the  less  extensive  cases  should  be  sewn  up  aft  r 
drying  the  wound  and  dusting  in  iodoform.    After  the  more  extens  ve 
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excisions  through  the  posterior  incision  the  cavity  may  be  filled 
with  gauze  and  when  granulations  appear  sewn  up  with  or  without 
a  drafn  Place  the  limb  in  the  position  of  abduction  on  a  double 
Thomas's  splint,  so  as  to  bring  the  stump  of  the  neck  into  the 
acetabulum,  and  thus  leave  as  little  space  as  possible  between  the 
bones     After  ankylosis  has  taken  place  the  abducted  position  is  ot 


dfp.a. 


Fxo.  559.-Sect.ion  of  tHe  uppei;  tMi-d  of  the  ^"^^.^^^  ^ZtLT^^^t^^ 
structures  divided  in  amputation  of  the  liip  f;j^oris.    i./-./".  Ten- 

Kowalzig.)   /.  Femur.    Muscles :  s.  Sai^onus^^  .^^^^ 

sor  fasciiB  femoris.    u  Vastus.    ^''"^'^'^^^^^  a.b.    Adductor  brevis. 

sm.    Semi-membranosus      a.m.    Adductox   magnus.     «•  ^ 

g.r.  Gracilis  a.l  ^^^^'-^^'^^'^^^^^^^^  Gluteal 
obturator  nerve. 

r.,J.,<or  advanced  WHoi,.d..s.  ^^^l^V^m 
the  only  treatment  for  periosteal  sarcoma  ot  tl,e  sh.aft  of 
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femur,  but  the  prognosis  is  hopeless.  Primary  amputation  at  the 
hip  comes  under  consideration  in  an  extensive  crush  of  the  thigh  or 
gunshot  injury,  but  offers  hardly  any  chance  whilst  the  primary 
shock  exists.  The  better  plan  is  to  try  and  check  hajmorrhage, 
clean  the  wound  as  much  as  possible,  pack  with  gauze  and  wait. 
The  patient  having  rallied  from  the  shock,  and  gangrene,  sloughing 
or  necrosis  being  imminent,  amputation  is  indicated  with  a  fair 
prospect  of  saving  life. 

The  first  step  is  to  control  hoemorrhage.    Some  place  a  pad  over 
the  femoral  artery,  over  which  an  Esmarch's  cord  is  tightly  strained  ; 
some  use  compression  of  the  abdominal  aorta  by  hand  or  tourniquet.' 
Wyeth  introduces  two  long  skewers  external  and  internal  to  the 
femur  and  then  applies  the  rubber  band  above.    But  there  is  one 
method,  safe  and  applicable  to  all  cases,  and  especially  when  a 
surgeon  is  unaccustomed  to  the  operation,  and  that  is,  to  divide  the 
common  femoral  artery  and  vein,  each  between  two  ligatures  (p.  424). 
In  doing  this  a  sufficient  frill  should  be  left  on  the  distal  side  of 
the  upper  ligature  to  prevent  slipping,  and  precautions  taken  that  it 
IS  the  common  femoral  which  is  tied.    In  the  case  of  a  high  bifurca- 
tion, both  superficial  and  deep  femorals  will  require  a  ligature 
There  is  then  no  further  bleeding  except  from  the  region  of  the 
crucial  anastomosis  behind,  the  vessels  forming  which  are  easily 
picked  up  as  divided.     This  preliminary  ligature  offers  great 
advantage  in  tuberculous  cases  with  sinuses,  when  the  flaps  have 
to  be  fashioned  to  suit  the  case.     From  the  lower  end  of  the 
longitudinal  incision  for  tying  the  vessels,  a  circular  incision  is 
continued  round  the  thigh  (Furneaux  Jordan),  but  is  varied  accord- 
ing to  the  sinuses  and  diseased  skin  to  be  avoided,  so  that  the  flap 
may  be  mainly  anterior,  antero-internal  or  postero-external,  without 
approaching  if  possible  the  anal  region.    The  patient  is  now  brought 
over  the  end  of  the  table  on  which  his  buttocks  rest,  and  the  sound 
leg  IS  tied  back,  while  an  assistant  holds  the  leg  to  be  removed. 

betH^'t^':;^  "fT"^  P^^'*^  through,  commencing 

I  nbn  continuing  across  the  front  of  the  join! 

and  above  the  great  trochanter,  whilst  the  femur  is  depressed  to 

ItlfnuL  ^"^  are  cut  thijgh  in 

cZm  .  f''  tuberosity.  In  doing  so  the  vessels  forming  the 
c  uc  al  anastomosis  are  clamped  and  tied  and  the  sciatic  nerve  cut  as 

'aX sVorg^  n^^^^^^  Tn  tmr  '^^^'''^-'-^ 
reonirPd     ,^"iigea  away,    in  some  cases  an  extensive  removal  is 

nd  and  is  mi  Jd  "  ''^^P'       ^  ^'^^^^  P'"^     ^he  lower 

u T  !   ''^^  '""'^     P^'^^^^t  contamination  with  faeces  or 

fl  i""(p  P^^^^^^^  '"f-^d  with lui^ 

tirn  11'  i/  ^'  "'"'^      ''P''^*^^^  subsequently  to  the  opera 

t.on,  or  It  may  be  given  by  the  rectum  with  the  pelvis  eLvat'd 
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aurfax^e,  partly  of  the  '''^'''^'^^^  ;Jj'ft,'^  ^''VJ).  Mean.-Mle 
fibrous  adhesions  gradually  ossify  l'-  U^^l        ^y  aud 

the  femur  from  muscular  disuse  may  undergo  1" 

the  medullary  -''^  "°a™«e^^^  — 

^eSry^eaCtCr  in  the  u^^:  third  of  *e  femur 

result^  from  shock,  fat  emholiam.  ^^-^^'^  th e  tohar 


jajnunnnnnnBr. 

Fig.  560.— Adams's  osteotomy  saw. 


posture  of  t.e  diseased  limb,  or  ^  ^^^"^ 
Lr  the  brunt  of  the  body  .e:ght  ^^^^^^  The 
may  be  relieved  by  wearing  a  high  boot  w  ^^^^^  ^^^h 

flexed  and  adducted  hip  gives  rise  to  f^^^^^^  ^^^^  on 
marriage,  and  in  child-bearing  ^"^^i,  ,ide  causes  the 

that  side.    When  bilateral   he  -d^uc^K^^^^^^^  eac  ^^^^  ^ 

legs  to  cross,    J^^;  J^^^^^^^ 

chance  blow  or  strain,  overworK  oi  ^  fracture  has 

the  tuberculous  process 

occurred  below  ^  ;^irSZ^rZ^on  and  the  patient's 
il^h  ^^^:^o:r:^^  the  femur  may  be  done  in  order  .o 
straighten  tlie  hip.  ^^^^^^^  or  of  the  shaft 

Subcutaneous  osteotomy  of  ^^^^^^^  °'  Division  of  the  neck 

just  below  the  trochanters  may  be  nndei  takem 

UcW.  0^.-^-)  ^7"^^,^"^^^];%^^^^^^^^^^^^  an  inch  long 

femur  is  of  its  normal  l^"g^;^^^^/";;''reat  trochanter  a^ 
is  made  midway  between  ^^^^  "J^^h^^^^^      this  the  neck  is 

superior  iliac  spine  down  to  the  bone,  and  thioug 


COXA  VARA. 


1179 


divided  transversely  by  an  Adams's  saw  (Fig.  560).  Subtrochanteric 

osteotomy  (Gant's  operation)  should  be  performed  when  the  neck 

has  been  absorbed  or  the  trochanter  is  bound  to  the  pelvis  by  dense 

masses  of  tissue.    A  half-inch 

vertical  incision  just  below  the 

great  trochanter  is   made  to 

the  bone  and  the  shaft  divided 

either  by  Adams's  saw  or  the 

chisel.    After  either  operation 

the  limb  should  be  placed  in  a 

Thomas's  splint  (Fig.  556)  in 

a  position  of  abduction,  so  that 

when  union  has  occurred  and 

the  patient  begins  to  walk  the 

pelvis  may  be  depressed  on  the 

affected  side  to  bring  the  limbs 

parallel.    In  this  way  an  inch 

of  length  is  regained.  In 
ankylosis  of  both  hips,  in  which 
the  patient's  limbs  cross  each 
other  and  so  greatly  interfere 
with  progression  (scissor  legs), 
subtrochanteric  osteotomy 
should  be  performed  on  each 
side.  In  young  women  with 
double  ankylosis  an  attempt 
should  be  made  to  obtain  a 
movable  joint  on  one  side  by 
removing  a  part  of  the  neck 
or  upper  end  of  the  shaft  and 
gouging  a  cavity  out  of  the 
callus  through  an  open  incision. 
When  ankylosis  is  accompanied 
by  much  wasting  of  the  limb, 
amputation  may  be  necessary. 

Coxa  vara  (see  Fig.  561)  is 
a  deformity  resulting  from  cur- 
vature of  the  neck  of  the  femur 
which  is  partly  bent  downwards 
so  that  the  head  of  the  bone 
approaches  the  level  of  the 
great  trochanter  and  partly 
curved  outwards  giving  an 
external  rotation  to  the  femur. 
The  deformity  is  attributed  to 
rickets,  either  slow  and  late, 
or  not  arrested  in  childhood 


Fia  j61.—Coxa  vara,  sliowing  llie  acforiiiity 
of  the  head  and  neck  of  the  femur  (after 
Kocher).  1.  Posterior  view,  left  side. 
^.  Anterior  view,  loft  side.  3.  Posterior 
view,  nght  side.  4.  Anterior  view,  right 
side.  'Ihc  neck  is  bent  downwards  to  a 
right  angle  with  the  femur,  whilst  it  is 
twisted  .so  that  the  articular  surface 
instead  of  looking  upwards  and  inwards 
looks  downwards  and  backwards.  ' 
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313)    It  may  also  be  set  up  by  congenital  disturbance  of  growth, 
or  may  follow  inflammatioi.  or  fracture  of  the  neck  in  the  young 

sZs  -Elevation  of  the  trochanter  and  marked  eversion  of  the 
liuS^that  in  slight  cases  the  patella  cannot  be  rotated  mwards 
I  f  n  rldlP  line  and  in  a  pronounced  case  not  only  looks 
'Z^.,TL:^:^^^^^^^  and  oltwards.  The  result  is  limping 
^Tthe  shortening  (i  to  H  i-hes)  with  t^e  foot^  turned  ^^^^^ 
• .  ;n  tliP  knee  and  if  bilateral  a  waddlmg  gait.  As  the  disease 
pam  in  ^t^e  k^e<3  and  ^^^^  adduction,  until, 

progresses  there  is  with  eveis  o^^^^^^^  ^  scissor-legged  deformity  is 

set  up.    An  examination  of  the  upper  end 
of  the  femur  in  such  a  case  shows  (Fig. 
561)  the  head  bent  downwards  and  back- 
wards, so  that  its  articular  surface  looks 
downwards   and   backwards  instead  of 
inwards  and  upwards.    Examined  with 
the  X  rays  the  head  and  neck  of  the  bone 
are  observed,  as  compared  with  morbus 
cox£e  and  congenital  dislocation.  The  other 
signs  of  morbus  coxse  are  absent.  There 
is  no  abduction  nor  up  and  dowmnovement 
met  with  as  in  congenital  dislocation. 

Treatment.— In  all  early  and  shght 
cases,  especially  in  the  young,  rest  with 
extension  and  inward  rotation.  Operative 
measures  are  to  be  avoided  if  possible. 
In  well-marked  cases,  a  subtrochanteric 
osteotomy,  forcible  rotation  inwards  and 
fixation  by  an  aluminium  plate  is  advised 
by  Mr.  Watson  Cheyne.  In  adults  Mr. 
Keetley  advises  the  excision  of  a  wedge- 
shaped  piece  from  the  neck  with  forcible 

rectification.  ^  -h^-^ 

Congenital  dislocation  of  the  hip 
from  malformation  of  the  jo-^*'— 
It  must  be  distinguished  from  a  disloca- 
tion during  birth  caused  by  traction  on 
the  leg,  and  from  dislocation  ^^^^^^  — u^, 
which  cases  there  is  at  fi^^^^  \  ^^^^  deformity,  which  is 

whatever  alterations  occur  ater  ^^^^^^^i/^^t'^a'formed,  the 
much  more  common  m  females  the  -^^^^ab  Uum  „t 
head  of  the  bone  resting  usually  on  the  A^.  ihe  P  ^^^^^^ 
though  at  times  unilateral  is  more  often     l^^eial,  ana 


Fio.  562.— Photograpli  of  a 
girl  witli  congenital  disloca- 
tion of  the  hip. 


s 
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in  skiagrams  (cf.  PI.  XXIII.)  The  cliief  signs,  which  are  usually 
first  noticed  when  the  child  begins  to  walk,  are  a  waddling  gait, 
lordosis,  and  shortening  of  tlie  limb  if  the  dislocation  is  one-sided. 
On  examination  the  trochanter  is  found  to  be  prominent  and  above 
Nelaton's  line,  but  it  can  be  drawn  down  somewhat  on  making 
traction  on  the  limb.  The  head  of  the  bone  can  usually  be  felt  in 
the  abnormal  position,  and  is  generally  well  formed  at  first,  but 
becomes  flattened.  After  resting  on  the  ilium  some  time,  the  neck 
shortens,  and  becomes  more  horizontal.  After  the  child  begins  to 
walk  the  adductor  muscles  become  contracted  and  the  head  forced: 
further  from  the  acetabulum  by  the  weight  of  the  body  ;  hence  as 
the  child  grows  the  limb,  if  the  deformity  is  unilateral,  gets 
gradually  shorter.  If  bilateral  the  gradual  contracture  of  the 
adductors  increases  the  deformity. 

Diagnosis. — From  hip  disease  early  congenital  dislocation  may  be 
distinguished  by  the  absence  of  pain  and  the  freedom  with  which  the 
joint  can  be  manipulated  in  every  direction  especially  in.  abduction; 
from  coxa  vara,  in  which  the  neck  of  the  bone  is  bent  down  to  more 
or  less  a  right  angle  to  the  shaft,  by  the  limited  abduction  in  coxa 
vara  in  consequence  of  the  raised  trochanter  coming  into  contact 
with  the  ilium  when  this  movement  is  attempted,  and  by  the  absence 
m  the  dislocation  of  the  head  of  the  femur  or  acetabulum  or  of  both, 
as  seen  by  the  x  rays  (see  Plate  XXIII. ). 

As  yet  the  treatment  has  been  unsatisfactory.  Continuous 
extension  in  the  horizontal  position  for  two  to  four  years  has  not 
been  successful,  and  has  manifold  objections.  Open  operations  are 
hardly  worth  the  risk.  Unless  ankylosis  is  obtained,  there  is  much 
liability  to  relapse,  and  if  unilateral  ankylosis  is  obtained  the 
patient  is  not  benefited ;  bilateral  ankylosis  would  make  the  patient 
worse. 


The  manipulation  of  the  head  of  the  femur  into  the  position  of  the 
acetabulum  and  maintaining  it  there  by  keeping  up  prolonged 
abduction  IS  the  method  at  present  in  use.  The  method  advocated 
by  Lorenz  is  the  one  followed,  but  without  using  excessive  force,  so  as 
to  do  harm.  The  younger  the  child  and  the  gentler  the  manipulation 
the  better  the  results. 

The  head  of  the  bone  is  loosened  by  free  circumduction,  contracted 
adductors  are  ruptured  by  chopping  with  the  edge  of  the  hand 
and  by  pressure  with  the  thumbs,  and  the  head,  gently  manipu- 
untliris  n.r,  described  on  pp.  618,  619,  is'  forced' forwards 
until  It  IS  felt  below  Poupart's  ligament,  but  not  so  as  to  produce  a 
pubic  dislocation  Then  the  limbs  are  fixed  in  extreme  abdu  t  on 
and  well  rotated  outwards.  This  fixation  is  accomplished  by  a 
double  spica  plaster  bandage  over  drawers,  which  havel  slit  fo7the 
genitals  and  anus.  Next  the  skin  are  laid  strips  of  bandage  1  e 
ends  reaching  above  and  below  the  plaster.  By  see-saw  1.^^;  c 
ends  of  the  bandages  the  debris  from  the  ski/  i    Zov^ed  a^d 
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thus  irritation  is  avoided.     On  reapplying  the  bandage  the  limbs 
are  brought  down  to  about  half  a  right  angle  of  abduction,  and  the 
cWld  is  allowed  to  move  about  and  to  get  astride  a  hobby-horse  with 
the  object  of  mechanically  deepening  an  acetabulum  and  encouragmg 
muscular  development.     The  complications  which  have  followed 
have  been  grave,  or  even  fatal,  shock,  subcutaneous  extravasation  o 
blood,  fracture  of  the  femur,  and  the  h.rnia  crui-alis  prevascularis 
mentioned  on  p.  953.    The  results  obtained  should  be  confirmed  by 
Z^lnSon  Jiththe  .-rays;  post-mortem  examinations  months 
a?teTreduction  have  shown  the  head  of  the  femur  m  a  satisfactory 
position. 

Diseases  of  the  Shaft  and  Lower  End  of  the  Femur. 
Sept^c  infiammation-T^o  lov^ev  end  of  the  shaft  of  the  femur 
is  one  of  the  commonest  situations  for  septic  osteomyelitis.  ^  The 
less  frequent  affection  of  the  upper  end  has  been  alluded  to  in 
conn  ctL  with  the  hip-joint.    Septic  inflammation  of  the  lower 
end  forms  the  typical  description  of  the  disease  noted  on  p.  320 
f  commences  mSt  often  in  boys  aW  puberty  a^^r  o^  wi  hou 
an  iniury,  by  an  attack  of  obscure  pam  above  the  knee.    A  swelling 
fXws   and  if  the  disease  is  very  acute  there  is  high  fever  and 
wTthhi  a  day  or  two  the  formation  of  pus  in  the  centre  of  the 
Ind  of  the  diaphysis,  with  softening  of  the  neighbouring  bone, 
Tus  beneath  the^eriosteum,  and  thrombosis  of  small  veins  around^ 
Tth    s:ptic  thrombosis  spreads  to  the  popliteal  or  .^exfi  lal 

—  let'  in^h:  — :r  ijr^^^^^ 

foZl  1  ;  tiostelm  atd  boring  into  the  shaft  — e^^^^^^^^^ 
aown  w  t     p  svmotoms  are  commencing,  amputation  is 

the  epiphysis.  If  the  disease  takes  a  subacute 

changed  m  o  an  °f 7,     ^^^/'f  ^^^^^^^ 

suppuration  ,  and  a  thickening  of  the  temm  •  PP  explored, 
to  distinguish  from  syphilitic  disease  "^^^^^^^^  thi^ 

when  a  cavity  will  may 
has  been  slowly  absorbed.    At  '^"^         /  supervening  on 

occur,  and  some  cases  have  been  noted  of  sa  coma  p  ^^^^^^ 
the  quiet  necrosis.    An  mcis.on  down  J"'^^^^,^^  the 

outer  side  and  a  groove  cut  with  an  angular  gouge  extenamg  p 
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bone  as  far  as  the  central  necrosis,  even  its  whole  length  up  to 
the  trochanter ;  the  medullary  cavity  is  then  scraped  out  and  packed 
with  gauze  and  will  finally  fill  up  with  granulations. 

T^unours  of  the  femur,  like  inflammation,  especially  affect  the 
lower  half  of  the  femur. 

An  exostosis  starts  from  the  lower  end  of  the  diaphysis  at  the 
epiphysial  line  (Plate  IV., -p.  365),  but  as  the  bone  grows  is  carried 
upwards,  so  that  at  puberty  it  appears  to  be  attached  near  the 
junction  of  the  lower  with  the  middle  third.  It  is  pedunculated, 
mushroom-shaped,  covered  with  a  layer  of  cartilage  and  with  a 
bursa  which  may  become  distended.  The  neck  of  the  exostosis  may 
fracture  and  the  exostosis  become  loose  and  set  up  suppuration,  or 
if  on  the  posterior  aspect,  cause  an  aneurysm  of  the  popliteal  artery. 
The  pedunculated  form  is  easily  removed  with  a  chisel.  A  sessile 
multiple  form  of  exostosis  is  seen  in  connection  with  rickets,  and 
may  end  in  sarcoma. 

Cysts  of  the  femur  are  hydatid,  or  may  be  the  result  of  quiet 
necrosis,  and  may  not  be  noticed  until  there  is  a  spontaneous 
fracture,  when  amputation  is  generally  indicated. 

Swelling  due  to  callus  is  occasionally  seen  after  fracture  in  a 
rickety  child  and  may  be  mistaken  for  a  tumour. 

Gumma  of  the  femur,  acquired  or  inherited,  appears  as  a  rapidly- 
developmg  thickening  of  the  femur,  which,  if  in  the  middle  of  the 
shaft,  IS  likely  to  be  confused  with  periosteal  sarcoma.  At  the  lower 
end  of  the  bone  it  resembles  not  only  periosteal  sarcoma,  but  also 
endosteal  myeloid  sarcoma  and  central  osteomyelitis.  If  the  tumour 
be  suspected  to  be  syphilitic,  the  patient  should  be  treated  for  ten 
or  fourteen  days  with  iodide  of  potassium  and  mercury  in  full  doses, 
It  no  satisfactory  improvement  results,  the  tumour  should  be  incised, 
when  little  yellow  points  of  degeneration  may  be  seen  on  the 
section.  A  piece  of  the  tumour  should  be  removed  and  examined 
microscopically,  whilst  the  wound  is  filled  with  gauze  and  the  anti- 
obSner  continued  till  a  report  of  its  nature  has  been 

Sarcoma.~The  lower  third  of  the  femur  is  the  typical  seat  of 
Tl^vSr  l  ^'  ^^y^''^'^  '^''<^<>^^  is  of  slow  growth,  uniformly 
bv  Zl^  ^^^^^^^^P^'"     inflammation,  a  gumma  is  excluded 

annex  ^^of  '^^^^'^       «^«tion  will 

-.'^ ■''"^'T  The  shell 

in  ^vluch  It  IS  enclosed  may  be  evacuated,  or  the  lower  end  of  the 
femur  excised  and  the  surface  of  the  tibia  being  cTt  of^  the  two 
L"^^iZof"c:;;r':^  ^\^l^^^'f^^^  may  be  doL  with  apLctiJa 
ol  Z  lrlr    ^  ^  ^y^^^i'i  '"'''^"^^  '^t  the  upper  end 

o  ^luZrZZT'^  '^'^''^'^  shell,'xcision 

pITT)  '  ^"iP^^tation  at  the  hip-joint. 

Periosteal  sarcoma  is  the  most  malignant  of  all  -n-owths 
Secondary  growths   always  follow  in   the'  inguiiral  and'hul^bai: 
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dands  There  may  also  be  enlargements  of  the  liver,  scattered 
Srowths  on  the  surface  of  the  lungs,  with  hemorrhagic  pleural 
^ffasion— indeed,  the  last  seems  to  be  a  very  common  sequence. 
A  periosteal  sarcoma  being  found  on  exploration,  amputation  at  the 
hip-ioint,  with  excision  of  the  glands  in  Scarpa's  triangle  should  be 
done.  In  this  way  life  may  be  prolonged  from  the  time  of  opera- 
tion for  six  to  twelve  months  ;  the  longest  time  we  have  ourselves 


dy.a.p 


s.u 


Fxo.  563.-Section  of  the  thigh  at  'the  junction  o^he  f  ddle  a„^ 

the  structures  divided  in  an  amputation.    (^?te^  ,^  f%^"\e,t„s  fe  noris. 
Kowakig.)   /.Femur.     Muscles:   ^-^^f  ^  g^^^'^^^^^- j/^^^^^^^^^^^ 
cr.  Crureus.    o^.c.  Vastus  externus.    ''•f- °™(.';"ilir  Sartorius. 
,t.    Semi-tendinosus.     sm.    Semi-membranosus^  J^^^^^^^^ 

known  is  fitteeu  months,  the  stump  remaining  somld  and  the  sipAS 
o   sicondai-y  growth  being  nslieved  in  by  a  pleuiul  effus.on. 
o     a  oma',t!ted  to  be  onred  by  amputation  .  ^^^''^ 

sareoma,  gnmma,  ,uiot  ncoresi.  caHus  ^  ^^it 

Metastatic  tumoitrs  may  form  m  the  femui  ana  caube  y  .  , 
fracture,  but  the  patient  is  bedridden,  and  no  special  siugical 

treatment  is  required.  Prpfprence  may 

Amputation  through  the  thigh  (see  1^  ig.  563).— i  leteience  m  y 
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be  giveu  to  amputation  through  the  condyles  or  immediately  above, 
for  the  medullary  cavity  is  not  opened ;  next,  to  amputation  below 
the  middle  of  the  bone,  because  an  artificial  limb  can  be  worn. 
Amputation  through  the  upper  third  is  almost  as  dangerous  as 
regards  shock,  etc.,  as  through  the  hip-joint,  and  has  not  the  advantage 
of  removing  the  whole  bone  when  operating  for  sarcoma  or  necrosis  ; 
moreover,  an  apparatus  cannot  be  easily  attached  to  the  stump. 
Amputation  through  the  thigh  is  required  for  injury,  gangrene, 
septic  and  tuberculous  diseases  of  joints,  malignant  disease  whether 
of  the  skin  or  soft  parts — e.g.,  following  chronic  ulcer  of  the  leg. 

The  flaps  taken  are  commonly  lateral,  so  that  drainage  takes 
place  throvigh  the  posterior  angle,  and  the  contraction  draws  the 
scar  backwards  off  the  line  of  pressure  ;  their  combined  length  must 
be  two  diameters  of  the  limb  at  the  level  of  the  division  of  the  bone, 
or  a  pointed  stump  will  form  ;  the  femoral  artery  and  vein  should 
be  drawn  out  of  their  sheath  and  tied  before  removing  the  tourniquet. 
The  sciatic  nerve  should  be  shortened  to  prevent  irritation,  and 
the  stump,  which  tends  to  be  elevated  by  the  psoas  and  iliacus,  is 
bandaged  to  a  short  broad  splint  which  can  be  tied  down  to  the 
bed,  or  a  sandbag  is  placed  across  it,  or  extension  by  strapping  and 
a  weight  over  a  pulley  is  applied. 

Amputation  through  and  immediately  above  the  con- 
dyles.— Garden's  method,  designed  for  amputating  through  the  con- 
dyles of  the  femur,  consists  in  reflecting  a  semi-oval  flap  of  integument, 
half  the  circumference  of  the  limb  in  length  and  breadth,  from  the 
front  of  the  knee-joint,  dividing  everything  else  down  to  the  bone 
by  a  circular  sweep  of  the  knife,  and  sawing  the  bone  across  slightly 
above  the  plane  of  the  divided  muscles.  Gritti's  supra-condylar 
amputation  has  a  similar  flap,  whilst  the  femur  is  cut  through 
immediately  above  the  condyles.  The  cartilaginous  surface  of  the 
patella  is  then  cut  away,  and  the  rest  of  the  bone  applied  to  the  cut 
end  of  the  femur  and  fixed  there  by  an  ivory  peg. 

Diseases  and  Deformities  of  the  Knee. 

Inflammation  of  the  knee-joint.— The  knee  joint  is  so 
trequently  the  seat  of  disease  that  it  forms  the  type  upon  which 
IS  based  the  description  of  inflammation  of  joints  (see  p.  331  et  seq.). 
Ihe  anatomical  peculiarities  of  the  joint  render  it  especially  liable 
to  disease  ihe  large  surface  of  vascular  synovial  membrane  is 
surrounded  by  a  loose  subsynovial  connective  tissue,  from  which 
when  infiltrated  by  inflammatory  exudation  absorption  is  slow.  This 
synovial  membrane  is  superficial,  with  no  muscle  covering,  so  that 
It  18  unprotected,  not  only  from  injury  but  also  from  changes  of 
temperature.  Ihe  knee  is  a  hinge  joint  and,  except  when  extended 
and  the  trunk  erect  and  stationary,  in  all  degrees  of  flexion,  strain 
18  put  upon  the  ligaments  and  tendons  around  the  joint.  These 
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are  vascular  so  that  any  undue  strain  is  liable  to  cause  hcemon-liage, 
and  at  the  junction  of  the  ligaments  and  tendons  with  the  periosteum, 
there  is  a  rich  nerve  supply,  which  readily  becomes  the  site  of  pain. 

Treatment.— i/oi^emeTii  of  the  knee  joint,  with  ma^mge  to  promote 
absorption  is  indicated  when  the  cause  of  the  disease  has  ceased  to 
be  actually  or  potentially  active.  Movement  prevents  _  adhesions 
from  forming  in  the  tendon  sheaths  and  around  the  n^^^gms  of  the 
ioint,  whilst  massage  favours  absorption  of  exudation,  both  from 
within  and  from  around  the  joint,  whenever  the  inflammatory 
condition  has  become  quiescent. 

Prolonged  fixation   is  the   one    means  of  ensuring   the  dis- 
appearance of  the  causes  of  chronic  disease,    ^^"t^-tis  ckform^ 
Xther  senile,  rheumatic  or  traumatic  m  ongm  ■  '^''^1^ 

haemophilia  or  gout,  or  ataxia,  all  require  that  the  knee  Jo^nt  shou  d 
be  kept  extended,  when  the  ligaments  and  tendons  are  at  lest.  In 
tuberculous,  gonorrheal  and  other  afi^ections  in  which  organisms 
a^e  known  to  be  present,  a  prolonged  rest  of  all  the  l^g^-t-s  and 
tendinous  structures  from  the  strain  put  upon  them  during  flexion 
s  the  one  way  of  arresting  the  disease.    The  prolonged  fi-t^o-  do- 
not  of  itself  promote  ankylosis.    A  tuberculous  joint,  even  after  one 
or  two  years  of  fixation,  until  all  disease  has  permanently  gone,  may 
regain  very  fair  movement.    But  so  long  as  the  shghtest  pain  is 
Lit  or  there  is  any  warmth  perceived  by  the  palm  o    the  hand 
applied  over  the  exposed  patella,  any  movement  will  certainly 
relight  the  mischief.    The  object  of  fixation  is  to  secui-e  he  arrest 
of  the  disease,  whether  this  entail  ankylosis  m  the  extended  position 
or  not.    Whilst  still  inflamed,  unless  the  knee  is  kept  f  ully  extended 

the  joint  will  certainly  become  more  -^^-^A^^^' ::"^tthnr- 
that  position  Whilst  in  bed  the  knee  is  kept  on  a  back  sphnt, 
wheiAtpatient  gets  up  the  knee  is  best  placed  in  a  poroplastic  or 
leather  case,  laced  up  in  front.  Suppos  ng  there  is  no  1^^^^^^^^^^^ 
swelling  a  plaster  case  may  be  applied.  If  the  joint  sui faces  and 
SartLlar  fibrocartilages  are  involved,  a  Thomas's  knee-joint 
splint  (Figs.  564  and  565)  should  be  used. 

ComUsr  irritation  is  chiefly  of  use  for  the  rehe  of  P^>"- 

Topical  applications  such  as  mercury  ointment  have  probably  ^cl^ 

""];fSL  of  fluid  from  the  knee-joint  is  of  special  importance 
for  d  agnosis;  it  should  be  adopted  far  more  o  ten  ^^^f^^^ 
earliest  stage  of  the  exudation.    The  serous,  bloodstained,  t^^ 
purulent  character  of  the  fluid, 

the  diagnosis  to  be  readily  established.  The  removal  o  se  ous  fl  ud 
relieves  tension  and  favours  absorption.  The  longer  <^^en  ^h^t 
serous  fluid  remains  in  the  joint,  the  greater  the  tendency  foi  the 
eff-erent  lymphatic  channels  to  become  blocked. 

Washlg  out  the  joint  through  a  ar^vmOa  -^^^'fj^l'^^' 
trocar  is  also  a  measure  which  should  be  more  fvQely  used.  IhQ 
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distended  knee-joint  has  been  washed  out  in  acute  rheumatic 
fever,  and  the  result  has  been  most  favourable,  not  only  as  regards 
the  joint,  but  also  upon  the  general  course  of  the  rheumatism. 
Small  masses  of  fibrin  and  turbid  fluid  from  tuberculous  or 
gonorrhceal  disease  should  be  removed  from  the  joint  in  this  way 
quite  early.  Thus  a  tendency  to  suppuration  may  be  arrested. 
In  pneumococcal  arthritis  and  pytemic  exudation,  although  suppura- 
tive, yet  at  first  the  synovial  membrane  is  so  little  altered,  that  if 
the  joint  is  well  washed  out,  the  disease  may  be  checked  and  even 
good  movement  has  been  regained.  If  this  is  not  done,  drainage 
will  be  required,  and  then  more  or  less  of  ankylosis  is  inevitable. 


1  iji 


Fio.  564.— Thomas's  knee-joint  splint 
with  foot  -  piece  for  extension. 
(Heath's  Minor  Surgery.) 


FiQ.  565.— Thomases  linee-joint  splint 
applied.  Patten  on  sound  limb. 
(Heath's  Minor  Surgery.) 


of  ,7„  joint  is  made  on  either  side  of  tlie  patella,  over 
ba  k3/o7;i  it  i-  already  an  ext  Z 

otLTteh-Lte^^r";;;,"  ?n  rt"-'  '"^ 

*..u,lj  tKe  posterior  li/„e.S  a  e^.tte^^pl  ^r^^.r^dr ta 
avoided.  popliteal  vessels  and  nerves  must  be 

If  an  elastic  tourniquet  is  employed,  the  dressings,  "with  abundance 
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of  wool  and  a  tirm  bandage,  should  be  applied  before  the  tourniquet 
is  removed  and  the  limb  afterwards  kept  elevated,  ihis  prevents 
the  oozing  of  blood,  which  follows  the  use  of  a  tourniquet  and  an 
almost  bloodless  operation  is  advantageous  in  ansemio  children.  _  A 
rectangular  flap  is  turned  up  so  as  to  expose  the  joint  In  making 
the  tmnsverse  cut  the  tubercle  of  the  tibia  should  be  cut  off  so 
that  it  remains  attached  to  the  patella  and  the  ligamentum  patellae, 
and  at  the  end  of  the  operation  is  refixed  in  position  where  the  bony 
surfaces  readily  unite.  Some  cut  across  the  ligament;  the  object  on 
t:  th  n^^^^^^^^^^  may  be  stretching  after  union,  so  that  the  action 

of  the  quadriceps  is  weakened.    Others  cut  the  patella  across  and 
wire  it  together  afterwards,  by  which  some  risk  is  run  of  necrosi 
Tnd  non-union.    The  side  incisions  are  ju«t  in  front  of  the  lateral 
r—ts  and  are  continued  well  above  the  patella,  so  that  the 
^Z^  V^u.y.  (Fig.  143,1,  p.  381)  shall  be  fully  exposed.  Al 
the  synovial  membrane  is  now  dissected  and  scraped  away,  he 
surface  of  the  lateral  ligament  is  cleared  without  being  injured,  the 
crucia  ligaments  and  the  semilunar  cartilages  are  taken  away,  and 
by  Texing  the  knee  well,  the  anterior  face  of  the  PO^tenor  ligament 
is  cleaned     Loosened  cartilage  and  carious  bone  is  gouged  out,  iodo- 
form dusted  on  the  surface,  and  the  skin  sutured  down  if  poss^  e 
vTthout  drainage.    The  limb  is  kept  straight  on  a  sp  mt  and,  afte 
heaUng  in  a  pltster,  leather  or  rubber  case  for  at  least  a  year,  until 
the  e  fs  gSod  firm  ankylosis.    It  is  inadvisable  to  try  for  movement; 
Jhe  joint  keeps  hot  and  relapse  follows  or  the  knee  gets  finally 

wiS^suitable  age  for  this  operation  is 
betwerTixtei  and  thirty.    Below  and  above  thje  age^^^^^^^^^^^^ 
for  a  useful  limb  to  be  obtained.    Above  thirty  if  the  disease 
nrnp-ressed  so  far,  amputation  is  generally  to  be  selected.  _ 
^  X  knee  ma;  be  excised  for  intractable  disease  of  the  synovial 
JmW  especLlly  where  t^e  articular  surf a.s  a^^^^^^^^ 
or  for  ankylosis  in  a  faulty  position.    In  the  lattei  instance,  howevei 
:  subcutaLous  osteotome  is  often  preferable.  ^<^^r^ 
knee  being  held  in  a  flexed  position  by  an  assistaAit,  '^^^ 
horn  the 'posterior  part  of  the  condyle  oii  one  side  a-^^^^^^^^^^^ 
of  the  joint  midway  between  the  patella  ai.d  tl^^tub^-^^^ 
tibia,  to  the  corresponding  situation  on  the  other.         se  the  pa  el. 
f  h  althy,  with  the  flap,  as  in  arthrectomy,  or  '^^fl  f^'  f'^^^l 
skin  with  the  subcutaneous  tissue  tlnis  mapped  out  and  open  t  e 
o;,^  by  cutting  into  it  above  the  patella,    divide  the  at^^^^ 

The  section  of  the  bones  must  be  made  exactly  m  i  , 
planeror  the  leg  will  not  be  in  line  with  the  femur,  and  some  angular 


EXCISION  OF  THE  KNEE. 


1189 


deformity  will  later  develop  (Fig.  567).  If  the  patella  is  left  the  layer 
of  cartilage  is  shaved  off.  One  of  the  best  ways  of  keeping  the  cut 
surfaces  iu  apposition  is  to  follow  Morrant  Baker  and  secure  the 
articular  surfaces  in'contact  by  means  of  steel  needles.  The  needles, 
large-sized  steel  knitting  needles,  are  passed  through  the  skin  of  the 
leg  and  obliquely  one  tlirough  the  inner  tuberosity  of  the  tibia  into 
the  outer  condyle,  and  the  other  through  the  outer  tuberosity  into 


e.l.l- 


an.a 


po.v 


epan 
i.p  o./i 


e.s.z^ 


sh-uc?;,;;.      A  ft  '        rS''^'^'  f  ^^^-^  relations  of  the 

r^'Tf^r-     .  T^'-    ^'■*''°'''''-  Semi. ten,! inosus.       h.  liicen.s. 

/^.^.  Knee-jomt.  c.l.l.  Internal  and  external  lateral  ligament    pel  Posterio- 

and  crucal  ligaments.    Vessels  :  po.a.  Popliteal  artery,    av  I.  Ad icular  branch 

e.s.v.   Externa    saphenous   vein.     Nerves:    e.po.n.   External   nouliteal  noivo 
Internal  popliteal  nerve.  Long  saphenous  neiTC      '  ^ 

the  inner  condyle  The  two  needles  form  a  St.  Andrew's  Cross  and 
vem^xmn  situ  till  union  has  occurred.  Meanwhile  the  outer  ends 
protrude  through  the  dressings.  This  is  readily  done  by  having  a 
detachable  handle  fitte.l  to  the  butt  end  of  the  needle.    After  thfee 

thumb  and  fingers  and  can  thus  be  easily  withdrawn.  Others  sub- 
n        ,  the  pegs  along  the  holes 

made  by  the  needles.    The  pegs  are  then  cut  off  short  and  left  h 
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permanently.  Tenotomy  of  the  hamstring  tendons  may  be  required 
to  brino-  the  bones  into  apposition  if  there  has  been  nmch  displace- 
ment The  limb  should  then  be  placed  in  plaster  of  Pans  or  on 
a  back  splint  with  a  foot  piece  ;  but  the  kind  of  splmt  is  not  very 
material  if  the  bones  are  well  secured  in  good  position  by  the  pegs 


the  femur  is  iu  line  with  the  long  axis  of  the  tibia. 

in  the  way  described  above.  After  co^-^'^f  ^-«V^^^'tLtTst 
be  kept  for  at  least  a  year  in  a  well-fitting  leather  splint,  as  theie  is  a 
g  eat  tendency  for  the  bone  to  yield  and  the  limb  to  become  A-ed^^ 
A  perfect  result  must  be  obtained,  the  tibia  J"^^^^  1^^^^^^^^^^ 
into  one  firm  straight  rod,  otherwise  the  patient  had  better  have  the 
limb  amputated  (Fig.  567). 
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Deformities  about  the  knee. — Ankylosis  in  a  semiflexed 
position. — When  recent  and  fibrons,  gradual  extension  by  weight 
combined  with  a  sandbag  on  the  knee  may  be  effectual,  but  not  if 
there  is  already  partial  dislocation  backwards  and  rotation  outwards 
of  the  tibia.  Forcible  extension,  except  in  very  recent  cases,  should 
rarely  if  ever  be  done.  The  complications  which  follow  are  haemorrhage 
leading  to  suppuration,  rupture  of  the  popliteal  vessels  shortened 
by  the  prolonged  flexion,  causing  diffuse  aneurysm  and  gangrene, 
necessitating  amputation,  or  fracture  of  the  atrophied  femur.  An 
open  operation  is  always  much  better.  Division  of  the  adhesions, 
arthrectomy,  and  tenotomy  of  the  hamstrings,  or  the  excision  of  a 
M-edge  of  bone  from  the  femur  and  tibia,  should  be  done,  or  in  place 
of  removing  a  wedge  of  bone  a  curved  incision  may  be  made  through 
the  bone  with  Butcher's  saw,  and  the  tibia 
thus  slid  round  the  femur  into  the  straight 
position  (Fig.  568).  By  this  last  method 
no  bone  is  removed,  and  the  epiphyses 
being  spared  there  is  less  danger  of  a 
shortened  limb.  Walsham  obtained  excel- 
lent results  from  it. 

Contraction  of  the  hamstring  tendons. — 
The  tendon  to  be  divided  is  drawn  to  the 
surface  by  means  of  a  hook  through  a 
short  incision.  Subcutaneous  tenotomy  is 
dangerous ;  thus  the  external  popliteal 
nerve  may  be  mistaken  for  the  biceps 
tendon. 

Knock-knee  or  genu  valgum  is  a 

deformity  in  which,  when  the  knees  are 
placed  together  in  the  extended  position 
with  the  patellee  looking  directly  forwards, 
the  legs  diverge.  One  or  both  knees  may 
be  affected,  or  there  may  be  genu  valgum  on  one  side  and  genu 
varum  on  the  other  (Fig.  569). 

CVmse. — Knock-knee  is  generally  the  result  either  of  rickets,  when  it 
occurs  between  the  second  and  the  seventh  year;  or  of  carrying  heavy 
weights,  long  standing  and  the  like,  when  it  is  most  common  in  grow- 
mg,  underfed  and  overworked  lads  and  girls  from  fourteen  to  eighteen. 
This  tendency  to  bend  is  often  spoken  of  as  late  rickets  (p.  313) 
The  result  is  that,  whether  from  an  S-shaped  rickety  curve  in  the 
young,  or  from  long  standing  causing  flat-foot  in  older  boys  and  girls, 
there  is  an  excess  of  pressure  on  the  outer  half  of  the  lower  femoral 
and  upper  tibial  epiphyses  checking  growth,  which  continues  at  the 
normal  rate  on  the  inner  side,  so  that  the  inner  condyle  of  the  femur 
projects  below  the  outer  and  the  inner  tibial  tuberosity  above  the  outer 
favouring  further  development  is  a  relaxation  of  the  internal  lateral 
ligament  and  a  contraction  of  the  biceps.    In  the  majority  of  cases 


Fig.  568.  —Line  of  incision  iu 
tlie  cireulai-  division  of  tbe 
femur  for  ankylosis  of  the 
knee  in  the  semiflexed  posi- 
tion. A,  lino  of  incision  ; 
B  and  0,  line  of  epiphyses. 
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the  osseous  lesion  is  certainly  present,  and  it  is  upon  this  that  the 
deformity  in  rickety  cases  usually  depends,  though  it  must  be 
admitted  that  in  some  of  those  rapid  cases  induced  by  excessive 
weight-bearing  in  weakly  lads  a  relaxation  of  the  ligaments  may  be  the 
principal  factor.  The  contraction  of  the  biceps  tendon  when  present 
should  be  regarded  as  the  result,  and  not  as  the  cause  of  the  affection. 
The  bony  deformity  differs  ;  in  some  cases  it  is  chiefly  the  excessive 
length  of  the  internal  condyle  which  projects  under  the  skm  when  the 


Pxa  569.-Knock-knee  witli  compensatory  bow-leg.    (A  pliotograph  kindly 
lent  by  Mr.  G.  P.  Newbolt.) 

knee  is  bent,  and  the  plane  of  the  knee-joint  is  no  longer  ^^o^^zontal 
slopes  from  the  inside  upwards  and  outwards.    In  o^hei  cases  it 
is  the  inner  tuberosity  of  the  tibia  which  produces  the  de  oim  3^ 
The  X  rays  serve  as  a  means  of  distinguishing  between  the  t^^o 

*™atoi.-In  slight  rickety  cases,  keeping  the  child  entirely  off 
its  legs,  the  application  of  splints,  and  the  internal  use  of  appio- 
priate  x'emedies,  will  generally  effect  a  cure.  In  ^^f^^^  ^^V^ 
ind  in  older  patients,  however,  little  must  be  expec  ed  ^  ^va^^^ 
or  instruments.    By  their  use  the  limb  can  no  doubt  be  straightened. 
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A 
B 
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but  only  at  the  expense  of  stretching  the  external  lateral  ligament, 
the  legs  being  rendered  flail-like,  and  the  patient  being  unable  to 
walk  or  even  stand  without  his  irons.  For  such  some  form  of 
osteoclasia  or  osteotomy  is  usually  required. 

(A)  Osteoclasia  consists  in  breaking  the  bone  either  with  the  hands 
or  with  the  osteoclast.  Manual  osteoclasia  is  seldom  employed  except 
for  the  correction  of  rickety  bow-legs  or  knock-knee  in  young  children 
when  the  bones  are  moderately  soft.  For  fracturing  larger  and 
stronger  bones  the  osteoclast  is  required.  The  limb  is  properly 
adjusted  between  the  arms  of  the  instrument  and  the  force  applied 
by  levers  in  Thomas's  osteoclast  or  by  means  of  a  screw  in  Grattan's. 

(B)  Osteotomy  is  usually  done  on  the  femur  by  Macewen's  method 
when  the  internal  condyle  is  the  chief  cause  of  the  deformity,  and 
upon  the  tibia  by  a  wedge-shaped  incision, 
after  Morton,  when  it  is  the  inner  tuberosity 
of  the  tibia  which  is  in  fault.    In  bad'  cases 
both  operations  may  be  necessary.  Ogston's 
and  Reeves'  operations  are  not  now  com- 
monly done,  not  only  because  they  involve 
opening  the  knee-joint,  but  the  knee  is  found 
to  remain  weak.     1.    Macewen's  operation 
consists  in  chiselling   through  the  femur 
just  above  the  epiphysis,  but  leaving  the 
posterior  surface,  which  is  in  contact  with 
the  popliteal  artery,  intact,  and  snapping 
this  across  by  forcibly  bending  the  bone. 
For  this  the  knee  is  flexed  to  draw  down  the 
synovial  membrane  out  of  the  way,  and  laid 
on  its  outer  side  upon  a  sandbag.     A  point 
IS  then  taken  upon  the  inner  side  two  fingers' 
breadth  above  the  external  condyle.  The 
thumb-nail  compresses  the  soft  parts  against 
the  mner  side  of  the  femur,  so  that  a  narrow 
knife  can  be  pushed  through  to  the  bone  and 

thp  ^'^'"^^       '^^'^  P^^-t«      '"^d  down  against 

edge  of  the  kn.fe.    Then  the  chisel  is  inserted  along  the  knife 

rtlf:  r    V  'f^T  ^"^"^  ^^'^  When  once  a  groove  is 

"one     FirJ't\  T  ""^^^  -^"ing  has  been 

the  fem,n  T^"'  "^^T  ^he  outer  part  of 

woundZ  r  '""''^T^^^'  ^^°idi"g  the  posterior  plate  for  fear  of 

ind  the  bnn!     ^TV^'^'^      "'"^^  '^«P^°t  need  be  cut, 

and  the  bone  may  bend  without  breaking.  Tlie  defomity  should  be  a 
It  le  over^^corrccted,  with  the  toes  well  turned  in.    A  cli  is  best  in 

Attei  SIX  weeks  the  apparatus  is  removed,  and  the  knees  exercised 
2.  Mortons  removal  of  a  wedye  from  the  Ubia  (see  Fig.  570)!  An 


Fio.  570.— A,  line  of  sec- 
tion ill  Macewen's  ;  B, 
in  Ogston's  ;  .and  C,  in 
Reeves'niodifietl  Ogston's 
operation  ;  D,  removal 
of  wedge  from  tibia  (after 
Morton).  « 
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incision  is  made,  and  as  much  bone  as  necessary  taken  away  until 
tlie  deformity  can  be  rectified.    The  fibula  may  bend  or  break ;  if 

not  it  is  cut  across.  . 

Genu  varum,  or  bow-legs,  is  the  opposite  deformity  to  genu 
valgum,  and  what  has  been  said  of  the  latter  as  regards  pathology 
Ind' treatment  will  apply  to  it  if  external  be  substituted  for  interna 
in  the  phraseology.  It  is  frequently  associated  with  a  bowing  of  the 
shaft  of  the  tibia,  either  at  its  upper  or  its  lower  third,  and  some- 
times with  a  bowing  of  the  femur,  including  the  neck,  coxa  vara 

^^Gelu  recurvatum  vel  retrorsum  is  a  condition  of  over-extension 
at  the  knee.  It  is  frequently  present  in  a  ^l^S^^  f  f  ^^'.^^ 
knock-knee.  It  sometimes  occurs  as  a  congenital  affection ,  the 
hyperextension  may  then  be  extreme,  the  feet  touching  the  grom  . 
When  it  is  combined  with  knock-knee  the  irons  for  the  latter  -ffec^ 
tion  should  have  a  front  stop.  In  congenital  cases  division  of  the 
quad  te^^^^^  be  necessary,  but  continual  attempts  at  flexion  and  U.e 
use  of  an  instrument  with  a  cog-wheel  at  the  knee  will  usually  suffice 
The  deformity  may  also  be  acquired  after  ankylosis  of  the  knee  and 
after  arthrectomy  or  excision,  caused  by  the  excessive  action  of  the 

%tri.:er!l.«..-When  as  the  result  of  infantile 
pafa  y  iB  the  knee  is  unable  to  support  the  weight  of  the  body 
yet  the  femur  can  be  moved  by  the  psoas  and  iliacus,  a  resec- 
tion of  the  knee-joint,  with  the  object  of  obtammg  bony  union,  is 

"Amputation  through  the  knee  f^^Y^^^^'^^l^^^^^^ 
of  the  upper  third  of  the  leg  can  be  utilised  or  flaps     It  -  P-^-P 
best  done  by  lateral  flaps  after  Stephen  Smith's  method.    Two  lateral 
S  flaps  L  cut,  theLer  a  little  the  longer,  from  each  s^^^^ 
upper  third  of  the  leg,  the  incisions  beginning  m  front,  an  inch  beimv 
r  Llrcle  of  the  tibia,  and  ending  ^^^'.^^^J^ 
T^nnht^al  space     The  soft  tissues  are  next  divided  by  a  uicuiai 
Zf^li  tre  knife  by  strongly  flexing  the  knee  ^ ^^^^ 
point  of  the  knife  between  the  semilunar  cartilages  and  the  t  bia. 
r  igamentum  patellar  and  crucial  ligament  -^'^ ^^l^^^^]^^ 
cut  through  so  that  the  semilunar  cartilages  remain  on  the  condyles 
:f  tt  fSur,  and  with  a  continuation  of  the  .it  ;^1    -  P^^^^^^ 
^tr.irtiires  arc  divided.     The  stump  (Fig.  566)  is  then  seen  w 

:»uU  ra  brola  cSon  below  the  condyles  ot  t,,e  te,,,,,r 
7pon     ,  ch  the  patient  ea„  Boon  ^valk,  and  the  app;-'-     '  b 
fitted  at  an  earl/ date,  tor  there  i,  no  muscle  to  JUe  sea. 

lie,  between  the  eondjleB  and  is  8™<'f 7,,^!''";';ariee,>s 
patient  retains  the  full  leverage  of  the  femur  as  the  quad.,eei>s 
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continues  to  act  on  the  end  of  the  bone.  The  one  difficulty  is  the 
length  of  flap  required  to  cover  the  broad  condyles. 

Bursm  and  cysts  aboiit  the  knee-joint  (see  p.  381). 

Popliteal  aneurysm  (see  p.  406). 

Popliteal  abscess  (see  p.  454). 

Diseases  of  the  Leg^and  Foot. 

Ulcer  of  the  leg  (see  p.  34). 
Varicose  veins  (see  p.  431). 

Diseases  of  the  leg-bones. — Septic  inflammation  of  the  tibia 
and  fibtda  is  very  frequently  traumatic  in  origin  owing  to  the  super- 
ficial position  of  the  tibia  and  its  liability  to  compound  fracture.  It 
is  also  caused  by  ulceration,  syphilitic,  malignant,  etc.,  extending  to 
the  bone.  Septic  osteomyelitis  due  to  staphylococci  and  tuber- 
culous osteomyelitis,  is  most  frequent  at  the  upper  end  of  the  tibia, 
then  at  the  lower  end,  and  least  frequent  in  the  fibula. 

An  acute  swelling  forms,  and  being  cut  into  pus  is  found  beneath 
the  periosteum,  or  the  bone  of  the  end  of  the  diaphysis  is  found 
softened  and  breaking  down  into  pus.  If  not  quickly  let  out,  the 
pus  raises  the  periosteum  throughout  the  shaft  and  necrosis  results, 
necessitating  the  removal  of  the  whole  diaphysis.  The  unaflFected 
bone  maintains  the  leg  in  position  until  a  new  shaft  has  formed. 

Both  the  upper  and  lower  end  of  the  tibia  may  become  enlarged, 
and  over  a  limited  area  very  painful  to  pressure,  owing  to  a  central 
abscess  with  necrosis.    (See  further  pp.  320  et  seq.) 

Inflammation  commencing  in  the  middle  of  the  bone,  is  usually 
periosteal,  due  to  syphilis  or  typhoid  fever. 

Malignant  disease  of  the  leg-bones.—Myeloid  sarcoma  arises  most 
commonly  in  the  head  of  the  tibia,  next  in  the  cancellous  tissue  of 
the  lower  end.  It  may  undergo  myxomatous  degeneration,  become 
hlled  with  blood  and  pulsate,  but  some  sarcomatous  material  remains 
in  the  wall.  It  is  a  question  whether  a  true  aneurysm  (p.  371)  does 
exceptionally  develop  in  the  head.  A  slowly  increasing  swelling  a 
gumma  being  excluded,  should  be  explored,  and  will  prove  to  be  either 
myeloid  sarcoma  or  quiet  necrosis.  Evacuation  from  its  shell  will 
suffice  m  the  early  stage  ;  if  it  has  already  spread  beyond,  amputation 
immediately  above  can  be  regarded  with  confidence  as  a  cure 

lerwsteal  sarcomas  form  on  the  shin  following  iniury,  but  as 
IS  evident,  there  must  be  some  pre-existing  tendency  in  tl^  patient 

"owthi  "  ^'"""""^^  ^«  small  injuriei  Th 

giowth  IS  rapid ;  a  gumma  being  excluded,  amputation  throu<.h  the 
ower  third  of  the  thigh  with  excision  of  the  glands  in  the  groin  ofFe  s 
the  only  hope,  but  the  prognosis  as  to  recurrence  is  unfavourable 
Callus  tumours  of  a  less  malignant  nature  may  be  seen. 
,  7«amo.«-ce^^«/  carcmo„^a.-From  the  epitheliomatous  degenera- 
tion of  an  ulcer  (it  has  been  found  occasionally  to  be  saSa), 
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epitlielioma  infiltrates  the  tibia,  reaches  tlie  medullary  cavity,  and 
may  be  complicated  by  septic  necrosis.  A  small  piece  may  be  cut 
out  of  the  ulcer  and  examined  microscopically.  Amputation  is 
required  either  through  the  upper  third  of  the  leg,  the  knee-joint, 
or  lower  third  of  the  femur  with  excision  of  the  glands  m  the  groin. 
The  prognosis  as  to  cure  is  good  if  the  disease  is  not  left  too  long. 

Amputation  through  the  leg  (Fig.  164,  p.  426)  is  indicated  for 
iniury  when  the  foot  or  lower  third  of  the  leg  is  so  far  smashed  that 
all  three  of  the  main  arteries  are  occluded,  also  for  extensive  septic 
and  tuberculous  disease,  elephantiasis,  and  madura  foot,  but  not  tor 
senile  and  diabetic  gangrene,  for  which  amputation  through  the 

thigh  is  required.  .      i  ,     i  .i 

Amputation  through  the  leg  is  generally  done  by  antero-lateral  and 
postero-lateral  flaps  (Fig.  537),  the  two  being  in  length  about  one 
and  a  half  times  the  diameter  of  the  limb  at  the  level  of  the  division 
of  the  bone.    The  antero-lateral  flap  must  be  raised  by  keeping 
the  edge  of  the  knife  throughout  against  the  bone  and  interosseous 
membrane,  so  that  the  anterior  tibial  artery  can  run  to  the  end  o 
the  flap  without  injury.    The  longer  this  flap  the  more  ^^V^'-^^^'l'' 
is  that  the  artery  should  not  be  injured.    The  postero-lateral  flap 
includes  skin  and  subcutaneous  tissue  but  no  muscle,  the  muscle 
being  cut  through  in  a  circular  fashion  behind.    The  division  of  the 
fibula  by  the  saw  should  be  completed  before  the  tibia  to  avoid 
splinteriig.    The  sharp  edge  of  the  -tibia  must  ^^^^7,^^,^^^^ 
so  that  it  shall  not  subsequently  protrude.    Teales  ^f^f  ^^ 
making  a  long  anterior  flap  equal  in  both  length  and  t/e^^th  to  half 
the  ciicumfei'ence  of  the  limb,  with  a  short  posterior  flap  one  fomth 
of  the  anterior  in  length,  has  fallen  mto  disuse. 

Diseases  of  the  ankle-joint  and  foot.-InJlammaUms  com- 
fencing  in  the  ankle-joint  are  rare,  except  traumatic  inflammation 
from  sprains.    It  and  the  foot  may  sufter  m  toil's.  ..■ 
Suppurative  arthritis  may  extend  from  a  septic  inflammation  of 

n^i^rLS  &  the  anUe  generally  —es  1^ 
articular  cartilages  of  the  tibia  or  astragalus,     ^^^^-^^  ^^^^^^^^^ 
and  OS  calcis.    Aching  pain,  stiffness  in  the  joint,  pam  11     e  heel  hea 
over  the  malleoli,  bulging  of  the  tendons  in  front,  oi  fil>>"g  '^^^^^ 
spaces  on  either  side  of  the  tendo  AchiUis  111  a  y«-"g  P  ^^^^^^^^^^^^ 
goes  on  to  suppuration  and  the  formation  of  sinuses  with  caiies  of 

nS'Xise  may  appear  in  the  foot  first^di« 
of  a  tendon  sheath  to  form  a  ganglion,  a  bulgmg  of  the  >nov^^^^ 
membrane  between  one  of  the  tarsal  bones,  pain  on  de«P  P  .^^^^^^^^ 
induration  and  superficial  oedema,  finally  suppuration  and  foimation 
of  sinuses  with  progressive  caries.  ,  j 

Treatr,ient.-li..t.    The  foot  is  fixed  at  a  right  ^^^.fj 
in  a  plaster  or  silicate  bandage.    The  patient  can  get  about,  vvith 
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the  knee  bent  to  a  right  angle  on  a  kneeling  pin  fitted  with  a  leg- 
rest,  or  he  may  use  a  Thomas's  knee-joint  splint  (Figs.  564,  .565). 

Operations  on  the  ankle  and  foot  for  tuberculous  disease. — 
Injections  may  be  made  below  or  in  front  of  the  tips  of  the  malleoli 
or  on  either  side  of  the  tendo  Achillis  into  the  joint,  or  into  the 
sides  or  dorsum  of  the  foot. 

Arihrectomy  of  the  ankle. — The  joint  may  be  exposed  from  the 
outer  or  inner  side  by  an  incision  along  the  anterior  border  of 
the  malleolus,  or  by  cutting  across  the  front.  If  the  last 
method  is  employed  the  tendons  and  nerves  should  be  sutiu-ed  at 
the  end  of  the  operation.  It  may  also  be  done  by  cutting  across 
the  OS  caleis  from  below,  as  in  PirogofF's  amputation,  and  flexing 
the  foot  till  the  instep  touches  the  leg.  The  astragalus  is  thus 
carried  forwards,  also  the  lateral  ligaments,  and  the  joint  is  entered 
from  behind.    At  the  end  of  the  operation  the  divided  os  calcis  is 


Fig.  571. — Excision  of  tbe  os  calcis. 

fixed  together.  This  is  the  only  method  of  doing  arthrectomy 
without  mjuruig  important  structures. 

Excision  of  the  anlde-joint  is  rarely  of  service.  The  division  of 
the  lateral  ligaments  and  the  loss  of  the  malleoli  leave  the  joint  so 
weak.  The  best  method  is  an  extension  of  the  posterior  arthrectomy 
just  described  (Mikulicz's  method).  After  flexing  the  foot  till  the 
instep  touches  the  leg,  the  astragalus  can  be  removed,  the  inner 
side  0  the  malleoli,  the  under  surface  of  the  tibia,  the  tibio-fibular 
articulation,  the  adjacent  tendons  can  all  be  well  scraped,  and  then 
the  OS  calcis  united  and  the  foot  kept  fixed  at  a  right  angle.  We 
have  obtained  good  union  by  this  operation 

J^asz-on  o/«Ae  os  calcis  is  indicated  when  the  tuberculous  disease 
begins  in  the  os  calcis  or  is  situated  between  that  boue  and  the 
astiagalus.    A  horizontal  incision  is  made  (Fig.  571,  1)  round  the 

Ltin^ro     t  f  T  commenkil  from  tl/e  inner  sld 

behind  the  sustentaculum  tali  so  as  not  to  injure  the  plantar 

The'bLe t"""'  r'/"""^^  ''''  caleaneo-cuboid  articulati  n 
The  bone  is  removed  after  retracting  the  flap,  the  tendo  Achillis 
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sutured  to  the  astragcalus  and  sole,  and  the  flap  sutured  in  position. 
The  scar  is  not  pressed  on,  but  the  patient  becomes  flat-footed  from 
the  astragalus  sinking  down.  Any  tendency  to  inversion  must  be 
corrected.  The  calcanco-cuboid  joint  can  be  excised  by  an  incision 
over  it  (Fig.  571,  2).  .         •  •     ^v.  vi 

Excision  of  the  astragalus  may  be  done  in  excising  the  ankle- 
ioint  It  can  also  be  carried  out  in  front,  especially  when  required 
for  dislocation  or  to  rectify  club-foot,  by  an  incision  in  the  hne  of 
the  dorsal  tendons  which  are  retracted  (Fig.  572,  1). 

Tuberculous  disease  of  the  anterior  tarsus  and  metatarsus  may  be 
dealt  with  by  cutting  down  over  the  bones,  by  splitting  the  foot  down 
the  middle  between  two  of  the  toes  and  retracting  each  side,  or  by 
excising  the  bones  of  the  anterior  tarsus,  also  the  bones  of  the 


.  •  i„  „f  fiip  fnnt     1  Excision  of  the  astragalus. 

'''-^fS^^^^^.  VtJ^  of  the  ..at  toe. 

metatarsus  by  making  two  lateral  incisions,  then  raising  the  soft 
parts  by  imdermining  with  raspatories.  ^^v^nmas 
The  tumours  of  the  foot  are  fibromas  and  myeloid  saicomas. 

Deformities  of  the  Foot. 
Talipes  is  a  distortion  in  .hi*  ^'J,  .'trf^^^ 

tion  m  the  shape  of  the  bones  ana  uy  attached  to  the 

of  certain  of  the  muscles,  ligaments,  and  fasciee  attaciiea 

'"L...-Talipes  may  either  be  congenital  or  acqmred 

The  con^/emtoHorm  has  been  •^^^''''f^^^''--l:2T^  -2  mal- 
contractioi^  induced  by  ^^'^^^l.  the 

positions  of  the  fcBtus  ^n  ^vtero ;       ^^''""'^^'^  of  the  first 
form  of  some  of  the  tarsal  bones.    ^  e  si^^ppoite  s^^^^^^ 
view  maintain  that  the  bones  arc  drawn  "^^^  ihape  of 

by  muscular  contraction,  and  regard  any  ^^^f^^^^  ^malposition  ; 
the  bones  as  the  result  and  not  as  the  .^^^^^^  ^."^^  „y  tha^ 

whilst  those  who  uphold  the  second  and  thud  vle^^s  y 
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spastic  contraction  occurs,  as  no  lesion  of  the  nerve-centres  has 
been  found  to  account  for  it,  and  look  upon  the  contraction  of 
the  muscles  as  merely  due  to  adaptive  shortening  consequent  upon 
the  altered  position  of  the  bones.    The  congenital  variety  is  some- 
times hereditary,  very  occasionally  occurs  in  several  members  of 
the  same  family,  and  is  frequently  associated  with  other  congenital 
malformations  as  spina  bifida,  meningocele,  and  cleft  palate.  The 
acquired  form  is  generally  the  result  of  infantile  paralysis,  the  bones 
then  either  being  drawn  into  their  abnormal  positions  by  the  contrac- 
tion of  the  muscles  antagonistic  to  those  paralysed,  or  falling  into 
the  abnormal  positions  by  the  weight  of  the  foot.    In  either  case  the 
weight  of  the  body  in  standing  and  walking  tends  more  and  more 
to  confirm  this  faulty  position.    Amongst  other  causes  may  be 
mentioned  long  continuance  of  the  foot 
in  the  extended  position,  disease  of  the 
ankle  or  tarsus,  yielding  of  the  liga- 
ments, etc. 

Talipes  equimis  (Figs.  573,  574)  is 
nearly  always  an  acquired  affection,  and 


Tig.  573. — Talipes  equinus.  Fro  ^74     Tni;„„„      •  -^i 

CBi-vant's  Snvo-m-i  ^  0/4.— lahpes  equmiis,  with 

(myant  s  buigeiy.)  complete  paralysis  of  the  an- 

terior muscles. 

generally  due  to  infantile  paralysis  of  the  anterior  or  extensor 
muscles;  as  a  congenital  affection  it  is  very  rare,  AValsham  saw 
Z  TT  """P  .  """^  seventeen  years  he  had  charge  of 
the  orthopaedic  department  of  St.  Bartholomew's.  The  heel  is 
drawn  upwards  by  the  tendo  Achillis,  and  the  anterior  part  of 
the  toot  is^  m  consequence  depressed  and  held  in  the  extended 
posi  .on     The  weight  of  the  body  is  thus  transmitted  t  n-oug  the 

of'^^^^^^^^^^^^  the  ante, 

rnn?  .  T-  -^'^  ^'^^^  dowuwards  and  backwards  from  the 
tran  verse  tarsal  jomt  and  fixed  in  this  position  by  the  arptivc 
shortenmg  of  the  plantar  fascia,  ligaments  and  muscles  «  us 
rendenng  the  sole  of  the  foot  unnaturally  concave,  T  condition 
known  as^e.  cavn..  The  patient  walks  wiJh  fatigue  and  Km^^^^^^^^^^^ 
on  the  balls  of  h.  toes  (Fig.  573).  and  if  both  fee'  ar   aff  ^ 
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may  be  tinable  to  walk  at  all.    When  the  extensor  muscles  of  the 
toes  are  completely  paralysed  the  toes  may  be  bent  under  as  shown 
m  (Fig  574),  and  the  patient  walks  on  the  dorsum  of  the  toes,  or 
even  on  the  dorsum  of  the  foot.    Corns  and  perhaps  ulcers  are  then 
formed,  rendering  walking  exceedingly  painful  or  impossible.  In 
lono--standiug  cases,  in  consequence  of  contraction  being  greater  on 
the^innerthan  on  the  outer  side  of  the  sole,  an  inward  twist  is  given 
to  the  foot  (equino-varus).    At  times  the  tendo  Achillis  is  not  sufh- 
ciently  shortened  to  draw  up  the  heel,  but  at  the  same  time  is  so 
contracted  as  to  prevent  the  foot  being  placed  beyond  a  right  angle 
with  the  leg.    This  condition  is  spoken  of  as  right-angled  contraction 
of  the  tendo  Achillis  or  as  rectangular  taliiies. 

Talipes  varus  is  the  most  complicated  variety  of  club-foot,  and  is 
the  most  common  of  the  congenital  forms.  By  some  the  distortion 
here  described  as  varus  is  called  equino-varus.  We  prefer,  however 
to  apply  the  simple  term  varus  to  the  form  under  consideration  and 

equino-varus  to  cases  of  equmus  on  which 
there  is  added  a  secondary  twisting  inwards 
of  the  foot.    In  varus  (Fig.  575),  the  os  calcis 
is  drawn  up  by  the  tendo  Achillis,  tilting  the 
astragalus  partially  out  of  the  ankle-joint,  and 
the  bones  in  front  of  the  transverse  tarsal 
joint  are  drawn  inwards  and  upwards  by  the 
tibialis  anticus  and   posticus,  so  that  the 
scaphoid  is  placed  internal  to  the  astragalus 
instead  of  in  front  of  it,  whilst  its  tuberosity 
Fia.  575.  —  Congenital    js  in  close  contact  with  the  internal  malleolus, 
talipes  varus.  (St.  Bar-    rpj^g  ligaments  on  the  inner  side  of  the  sole 
SuiXt  and  between  the  tibia  and  astragalus  are 

'  shortened,  and  are  often  the  chief  agents 

holding  the  bones  in  their  deformed  position.    In  severe  cases 
howevfr,  the  astragalus  is  itself  deformed,  its  head  looking  ahnost 
directly  inwards  instead  of  forwards  and  slightly  inwaids.  Thus 
fn  a  well-marked  case  (Fig.  576,  a  and  b),  the  ^^-1  appeal,  d™ 
up  the  anterior  part  of  the  foot  adducted  and  inverted,  the  mnei 
bLer  turned  ^^wards  or  inverted,  and  the  outer  border  dovu  - 
wards,  so  that  the  sole  looks  backwards  and  the  dorsum  forwaids 
he  long  axis  of  the  foot  being  at  the  same  t-e  shortened^  a^^^^ 
bent  upon  itself,  the  sole  unnaturally  concave,  and  the  plantar 
Sa  Jense.    In'severe  cases  (Fig.  576,  c),  the  inner  ^o^^^^^  f^^ 
foot  may  be  in  contact  with  the  leg,  and  when  the  foot  has  been 
walked  upon  the  sole  looks  upwards  as  well  as  backwards,  and  the 
ris^mTownwards  as  well  as-forwards  ;  whilst  tl-         is  i^^^^^^^^^ 
by  the  approximation  of  the  fifth  metatarsal  bone  to  the  fi^^t  and  a 
bursa  often  forms  over  the  outer  border  of  f «  f;'"--, 
acquired  form,  which  is  generally  due  to  infan  ile  P^^^      '  ^^^^^ 
history  of  the  case,  the  wasting,  shortening,  coldness  and  passne 
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congestion  of  the  limb,  and  often  the  absence  of  rigidity,  will 
commonly  serve  to  distinguish  it  from  the  congenital. 

Talipes  calcanetis. — ^The  congenital  variety  is  rare,  except  in 
connection  with  spina  bifida.  The  anterior  part  of  the  foot  (Fig.  577) 
is  drawn  up  and  often  a  little  everted  or  inverted,  and  generally  held 
rigidly  in  this  position  by  the  contraction  of  the  extensor  muscles. 
In  the  acquired  form  (Fig.  577),  which  is  commonly  the  result  of 
infantile  paralysis  of  the  calf  muscles,  the  heel  is  placed  first  on  the 


Fig.  576.— Congenilal  varus.    Tliree  grades  of  severity. 
(Bryant's  Surgery. ) 

ground  in  walking,  but  there  is  no  drawing  up  of  the  foot  by  the 
extensors.  The  anterior  part  of  the  foot  drops  downwards  from  the 
transverse  tarsal  joint,  and  the  tendo  Achillis,  instead  of  standing 
out  tensely  as  in  the  normal  foot,  can  often  hardly  be  felt. 

Talipes  valgus  or  flat  /oo<.— The  longitudinal  and  transverse 
arches  of  the  foot  are  flattened  and  the  anterior  part  of  the  foot 
IS  more  or  less  everted.  Though  rare  as  a  congenital,  it  is  very 
common  as  an  acquired  deformity,  and  as  such  is,  perhaps,  most 


Acquired 

C'ox^e/tifal 

Fifj.  577.-Talipes  calcaneus.    (Bryant's  Surgery.) 

Often  due  to  the  yielding  of  the  ligaments  of  the   sole  and  the 
elaxed  state  of  the  muscles  which  normally  support  the  planta 
arches,  m  consequence  of  general  debility  and  want  of  muscula^-  tone 
ombmedwiU.  long  standing  or  carrying  heavy  weights  with  the  S 
abducted.    Hence  its  frequency  in  growing  and  underfed  lads 
emuKl-boys,  policemen,  waiters,  housemaids,  and  the  like.  AmoS 
other  ca^tses  may  be  mentioned  rheumatism,  gonorrhoea.   Hcl  etf 
sprams  o  the  plantar  ligaments,  and  spasm  or  paralysis  ;f  ce  ^ u 
muscles  of  ho  log     It  is  also  met  with  in  badly'set  c'^.ses  of  Pot  ' 
fzacture.    The  calcaneo-scaphoid  ligament  and  plantar  fascia,  and  to 
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a  less  extent  the  other  ligaments  of  the  sole,  are  elongated,  and  the 
bones  on  the  inner  side  of  the  foot,  instead  of  forming  an  arch,  are 
depressed  and  in  contact  with  the  ground.  The  bones  m  front  o 
the  transverse  tarsal  joint  are  at  the.same  time  more  or  less  abducted 
and  everted,  leaving  the  head  of  the  astragalus,  which  is  itself 
depressed,  partly  exposed  on  the  inner  side  of  the  foot.  Ihe 
patients  suffer  from  metatarsalgia  (see  below)  and  sweating  feet. 

In  severe,  and  generally  in  congenital  cases,  the  heel  and  front  of 
the  foot  are  drawn  up  by  the  tendo  Achillis  and  the  anterior  muscles 
respectively,  whilst  the  outer  border  of  the  foot  is  raised  from  the 
ground  The  acquired  form  is  often  productive  of  so  much  cripplmg 
and  pain  as  to  render  the  sufferer  unable  to  follow  any  employment 
which  necessitates  much  standing  or  walking.  The  foot  (Fig.  5  /  8) 
looks  broader  and  longer  than  natural,  the  sole  is  flat  the  inner 
border  in  contact  with  the  ground,   and  the  internal  malleolus 

depressed;  whilst  two  prominences, 
formed  by  the  tuberosity  of  the  sca- 
phoid and  the  partially  exposed  head 
of  the  astragalus,  can  be  seen  and 
felt  projecting  on  the  inner  side  of 
the  foot.    In  slight  cases  the  foot  can 
be  made  to  assume  its  natural  form 
on  manipulation  or  on  standing  on  tip- 
toe, but  in  severe  cases  it  is  rigidly 
fixed  in  the  deformed  position.  Pain 
and  stiffness  of  the  metatarso-phalan- 
Fia.  578.— Talipes  valgus  or  flat-         ,  .g^t  toe  {Hallux 

MuseS-^''°'°"^"       dolorLs)  is  a  common  concomitant 

of  flat-foot  in  boys  and  young  adults. 
Talipes  cavus.-The  sole  is  unnaturally  arched  and  the  plantar 
fascia  is  tense.    It  is  usually  secondary  to  tahpes  eqrunus.    The  toes 
are  often  extended  at  the  metatarso-phalangeal  joints,  and  flexed  at 
L  first  interphalangeal  joints,  giving  ^Ij-Z/^-fo  T  du 
(hollow  claw-foot).    This  condition  is  said  at  time    to  be  d  ejo 
nfantile  paralysis  affecting  the  interosseous  muscles.  ^^alsbam 
tested  the'^muscles  in  many  cases  but  did  not  find  tl^-  P^^^f^f^ 
Treatment  of  deformities  of  the  foot.-The  indications  are- 
1  to  restore  the  deformed  foot  to  its  natural  position;  and  2,  to 
r^tJn  t  in  th  s  position  until  the  normal  functions  of  tl^e  pn.ts  and 
musdes  have  be'en  so  far  restored  that  there  is  - 
relapse     In  the  congenital  and  in  many  of  the  acquired  foims  these 
•  Sions  can  be  suLssfully  fulfilled  if  apP-pnate  — 
and  sufficient  time-and  care  are  given  to  the  «a««^^ '^^.^^^^VE 
tant  in  congenital  cases,  and  especially  in  congenital  »s 
the  treatment  early,  indeed  it  should  be  begui.  ^-^^^^latd^^ft^^ 
birth-as  soon  as  the  infant  is  washed,  as  Sayre  pu    it  and 
should  be  continued  until  no  tendency  is  shown  for  the  foot 
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relapse  into  the  deformed  position.  Jn  the  paralytic  varieties, 
where  the  muscles  undergo  complete  atrophy  and  degeneration, 
the  foot  should  be  maintained  in  the  normal  position  by  the 
use  of  instruments  or  by  operations  on  the  tendons.  In  such  cases 
contracture  and  the  stretching  of  paralysed  muscles  may  be  present 
as  well  as  secondary  deformities  of  bone. 

(A)  Manipulative  treatment  consists,  first,  in  wrenching  the  foot  with 
the  hands  into  the  best  possible  position  and  then  securing  it  in  this 
position  with  plaster-of-Paris  bandages.    The  wrenching  should  be 


7n.cn 


a.i.n 


pn.a 


pnZ 


e.s.z/ 

s.s.n 

Fig  579.-Section  through  the  lower  third  of  the  leg  to  show  the  relationship  of  the 
various  tendons.  (After  Braune  and  Esmarch,  and  Kowalzig.)  /.Fibula  f  Tibia 
z.m  Interosseous  inembrane.-Muscles  and  tendons  :  t.a.  Tibialis  anticus." 
e.Lh.  Extensor  longus  hallucis.    cZ.rf.  Extensor  longus  digitorum.  Peroneus 

ongus.  Peroneus  brevis.     Lp.   Tibialis  posticus,    f.l.h.  Flexor  lom'u 

iiallucis.   jr-s.  Gastrocnemius  and  soleus  forming  the  tendo  Achillis.    pl.t  Plantaris 

r     P   •^•^•f  ^^r''  cligitorum.    Vessels:  «.<.a.  Anterior  tibal  artery 

lTr\,  M  ^  .  saphenous  vein.  Nerves  :  cc.Ln.  Anterior  tibial  nerve 
m  e  n.  Musculo-cutaneous  nerves,  p.i.n.  Posterior  tibial  nerve,  s.s  n  Shor 
saphenous  nerve,    l.s.n.  Long  saphenous  nerve. 

repeated  once  or  twice  a  week  when  necessary.  A  thick  layer  of 
cotton-wool  should  be  placed  beneath  the  plaster  of  Paris  to  prevent 
sores  formmg.  Secondly,  in  order  to  encourage  active  movements 
and  to  improve  the  defective  circulation  of  the  foot,  passive  move- 
ments and  massage,  and  later  the  adoption  of  systematic  exercises 
may  suthce  to  overcome  the  deformity.  ' 
(B)  The  operative  treatment,  when  this  is  necessary,  consists  in  • 
Jenotom^  (see  p.  375)  upon  the  tendo  Achillis,  posterior  tibial  and 
other  tendons  around  the  ankles  (see  Fig.  579)  is  indicated  where  there 
ismuch  ngid.ty  and  the  foot  cannot  be  brought  into  its  natural  position 
by  manipulation.  Its  object  is  tlie  lengthening  of  the  shortened  tendon 
not  Its  mere  division.     It  was  formerly  the  custom  to  place  the  foot 
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on  a  splint  in  the  deformed,  or  in  only  a  slightly  improved  position 
for  a  few  days,  until  the  puncture  had  healed  and  the  tendon  had 
united  before  beginning  mechanical  extension  to  stretch  the  new 
materi'al  between  the  divided  ends.    It  was  thought  that  if  the  foot 
was  at  once  rectified  and  the  ends  of  the  divided  tendon  con- 
sequently miich  separated,  there  was  grave  risk  of  the  tendon  not 
uniting   or  of  the  uniting  material  remaining  weak.    This  is  not 
however,  the  case,  and  the  foot  may  be  safely  placed  immediately  after 
tenotomy  in  the  best  position  possible,  often  a  gap  of  a  quarter  of 
an  inch  to  half  an  inch,  or  even  more,  being  left  between  the  ends 
of  the  divided  tendon.    By  at  once  rectifying  the  position  of  the 
foot,  after  dividing  any  contracted  ligaments  that  may  still  hold 
the  bones  in  their  deformed  position,  much  time  is  saved  and  the 
necessity  of  expensive  extension-apparatus  is  avoided.    In  dividing 
the  posterior  tibial  tendon,  after  a  puncture  has  been  made  with 
a  sharp-pointed  tenotome,  a   blant-pointed  ^^-^^ome  should  be 
substituted  for  it  lest  the  posterior  tibial  artery  be  pricked.  Should 
this  vessel  be  wounded,  all  that  is  necessary  is  to  apply  firm 
pressure  to  the  foot  and  ankle  by  a  pad  and  bandage.  Generally 
no  attempt  need  be  made  to  tie  it,  as  this  would  convert  the 
LbcutSus  into  an  open  wound.     Even  where  the  anterior  as 
well  as  the  posterior  tibial  artery  has  been  wounded  in  tenotomy, 
bleeding  has  been  readily  arrested  by  pressure,  and  no  harm  has 
ensued     In  the  fat  ankle  of  an  infant  the  posterior  border  of  the 
t        the  guide  to  the  tendon  of  the  tibialis  posticus,  cannot  be 
S  '  the  tenotome  should  then  be  entered  midway  between  the 
anterior  and  posterior  border  of  the  leg,  and  at  right  angles  to 


TTc^nlngtkening  (see  p.  376)  has  the  advairtage  of  exactness 
also  the  divided  ends  do  not  retract  and  fail  to  adhere,  so  that  then 

usefulness  remains.  .  ,   

Tendon  shortenmg  or  advancement  is  not  of  much  use  eg 
shortening  of  the  tendo  Achillis  in  talipes  calcaneus-smce  the 
tZZZe  weak  or  paralysed,  and  so  readily  stretch  agam  from 
the  unopposed  action  of  the  antagonistic  muscles. 

Tendon  transplantation  or  transference  P  J '  ^>  ^  J^Vb. 

been  found  that  the  most  satisfactory  ^-^^^^^^^/^^^  ".^/^^^ 
substituting  a  muscle  by  one  of  the  --^.g-"P4^^ 

''t~t—  *^  ligament.,-,,... 


CLUB  FOOT  OPERATIONS. 


1205 


after  tenotomy  are  frequently  found  to  hold  the  foot  in  the  deformed 
position.  It  is  performed  by  passing  a  tenotome  deeply  into  the 
foot  over  the  situation  of  the  Hgaments  to  be  divided,  and  cutting 
freely  through  them  whilst  they  are  put  on  the  stretch  by  an 
assistant  manipulating  the  foot.  The  position  of  the  foot  should 
then  be  rectified  by  wrenching,  and  a  plaster-of-Paris  bandage 
appHed. 

Phelps'  open  incision. — This  consists  in  making  an  incision  through 
the  soft  tissues  on  the  inner  side  of  the  foot  down  to  the  bones. 
The  tibialis  anticus  and  posticus,  the  tendo  Achillis,  the  abductor 
hallucis  and  the  calcaneo-scaphoid  ligaments  are  divided  according 
to  necessity.  The  wound  is  then  stuffed  with  aseptic  gauze  and 
allowed  to  granulate  from  the  bottom.  To  diminish  the  open  wound 
and  its  later  tendency  to  form  a  contracting  scar,  a  flap  of  skin  may 
be  raised  from  the  convexity  on  the  outer  side  and  shifted  over  to 
the  inner  side,  or  the  granulating  Avound  is  skin 
grafted. 

Tarsectomy  has  for  its  object  the  removal  of 
certain  bones  or  portions  of  bones  from  the 
tarsus,  so  as  to  allow  the  foot  to  be  at  once 
restored  to  its  normal  position.  It  should  only 
be  undertaken  in  inveterate  cases  after  milder 
measures  have  failed.  The  operations  most 
frequently  performed  are  Davy's  removal  of  a 
wedge-shaped  piece  of  bone  from  the  tarsus ;  or 
the  excision  of  the  astragalus  (see  p.  1198).  580.— Scarpa's 

Kent  Hughes'  operation  consists  in  removing 
a  wedge-shaped  piece  of  bone  from  the  neck  of  the  astragalus  and 
anterior  end  of  the  os  calcis,  and  then  rectifying  the  foot  after  any 
contracted  tendon  or  ligament  that  may  prevent  reduction  has  been 
divided. 

Ogston  has  recommended  the  excision  of  Chopart's  joint.  In 
young  children  he  scoops  out  the  ossifying  centre  from  'the  tarsal 
bones,  leavmg  cartilaginous  shells  which  are  crushed  together. 

Fm-cible  rectification.~'m&  is  done  by  Thomas's  wrench  or  by 
Grattan  s,  Redard's,  or  some  other  form  of  osteoclast.  The  ligaments 
preyentmg  reduction  are  torn  across,  and  sometimes  the  bones  are 
broken. 

(C)  Mechanical  treatment. —llutW  recently  it  was  usual  to  keep  the 
foot  m  the  deformed  position  till  the  tendons  had  united,  and  then 
bnng  the  foot  slowly  into  its  normal  position  by  gradually  stretching 
the  united  tendon^  The  apparatus  usually  employed  was  some  form 
of  Scarpa  s  shoe  (Fig.  .580)  or  other  cog-wheel  contrivance.  By  the 
majority  of  surgeons,  however,  plaster  of  Paris  is  now  substituted 
foi  such  expensive  apparatus,  the  foot  being  secured  at  once  in  the 

fendon  will   ^      K  P""'""""         ^^'e''^  division  of  the 

tendon  will  alone  be  sufficient  to  allow  of  this;  iu  more  severe  cases 
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the  division  of  the  hgaments  will  also  be  necessary,  whilst  in  very 
severe  cases  removal  of  a  portion  of  bone  will  be  required.  If  plaster 
of  Paris  is  used  a  cotton-wool  bandage  should  always  be  employed 
beneath  the  plaster  to  prevent  injurious  pressure  on  the  parts. 
The  mechanical  supports  necessary  after  the  foot  has  been  rectified 
will  be  briefly  mentioned  under  the  treatment  of  each  variety  of 
talipes. 

(D)  Physiological  after-treatment  is  most  important  for  the  purpose 
of  restoring  the  natural  movement  of  the  joints  and  the  functional 
activity  of  the  muscles.  It  consists  in  active  and  passive  exercises, 
massage.  Faradization,  hot  and  cold  sponging,  and  lastly,  in  teaching 
the  patient  the  proper  use  of  the  restored  foot.  After  wrenchmg 
alone,  or  with  limited  operations  on  tendons  and  fascia,  active 

mobility  of  the  foot  may  be  obtained.  After 
the  severer  operations  all  that  can  be  hoped 
for  is  that  the  patient  will  be  able  to  walk 
"  plantigrade,"  by  placing  the  sole  of  a  rigid 
foot  flat  on  the  ground. 

The  special  treatment  appropriate  to 
each  variety  of  talipes. — In  talipes  equinus, 
division  of  the  tendo  AchiUis  is  usually  all 
that  is  required  ;  but  if  there  is  much  con- 
traction of  the  sole  {talipes  cavus),  the  plantar 
fascia,  or  any  tense  band  that  can  be  felt 
should  first  be  divided,  and  when  the  sole  has 
been  straightened  out  by  keeping  the  foot  for 
a  fortnight  or  so  in  plaster  of  Paris,  the  tendo 
Achillis  may  then  be  cut,  and  the  foot  again 
placed  in  plaster  in  the  restored  position  for 
another  two  or  three  weeks.    A  boot  with 
double  leg  irons  and  toe-raising  spring  must 
be  subsequently  worn  in  paralytic  cases,  the  irons  being  carried 
above  the  knee  and  the  outer  iron  above  the  hip  to  a  pelvic  band 
if  the  flexors  or  extensors  of  the  leg  are  also  aff'ected  (Fig.  obi). 

In  congenital  talipes  varus,  treatment  cannot  be  begun  too  early. 
In  very  slight  cases  the  foot  should  be  held  in  the  restored  position 
for  some  hours  daily  by  the  nurse's  hand,  or  in  slightly  severer  cases 
fixed  in  the  restored  position  by  plaster  of  Paris  or  a  varus  spluit 
which  is  reapplied  after  each  wrenching.    If  this,  combined  with 


Fig.  581.  —  Boot  with 
double  leg-irons  to  above 
knee,  outside  iron  con- 
tinued to  pelvic  girdle. 


massage  and  exercises,  ^^^^   ,  .        r  . 

posticus  should  be  divided,  and  the  inversion  of  t^^^ ^.^^ 
by  some  form  of  varus  splint,  or  plaster  of  Pans  A\hen  this  has 
been  thoroughly  done  the  tendo  Achillis  should  be  cut  and  the 
heel  brought  down.  Where  there  is  much  contraction  of  the  sole 
the  plantar  fascia,  or  other  tense  baud,  should  be  d'^ded  a  tei 
the  [ibials  but  before  the  tendo  Achillis.  A  similar  instrument  to 
that  described  for  equinus  may  have  to  be  worn  for  a  year  or  moie, 


does  not  sufiice,  the  tibialis  auticus  and 
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or  as  long  as  any  tendency  is  shown  to  relapse.  In  cases  where 
the  whole  leg  tends  to  twist  inwards  from  the  hip-joint,  the  outer 
iron  should  be  carried  to  the  pelvis.  In  neglected  and  relapsed 
cases  of  congenital  varus  the  ligaments  on  the  inner  side  of  the 
sole  and  the  posterior  ligament  of  the  ankle  may  be  divided  sub- 
cutaneously,  as  suggested  by  Mr.  R.  W.  Parker  {syndesmotomy)  ; 
or  the  contracted  tendons  and  ligaments  below  and  in  front  of  the 
internal  malleolus  may  be  divided  by  an  open  incision  (PAeZps' 
o23eration).  As  a  last  resource,  a  wedge  from  the  end  of  the  astragalus 
and  the  anterior  end  of  the  os  calcis  {ICent  Hughes'  operation),  or  a 
wedge-shaped  piece  from  the  transverse  tarsal  joint,  or  the 
astragalus,  may  be  removed.  If  treatment  is  begun  sufficiently 
early  and  is  carried  out  with  intelligence  and  perseverance  an 
excellent  result  can  be  obtained  by  the  simple  measures  advised 
above.  In  the  neglected  and  relapsed  cases  also  simple  measures 
should  first  be  tried.  These  failing,  the  best  operation,  so  Walsham 
held,  is  Kent  Hughes'  operation  or  an  astragalectomy. 

In  talipes  calcaneus,  the  extensor  tendons  in  the  congenital  form, 
must  be  divided  if  the  foot  cannot  be  rectified  by  plaster  of  Paris 
alone.  In  the  acquired  form  a  boot  and  irons,  similar  to  that  used 
in  equinus  but  with  a  toe-depressing  spring,  may  be  worn.  In 
paralytic  cases  the  teudo  Achillis  may  be  reinforced  by  the  peronei 
which  are  sutured  to  the  tendo  Achillis  so  as  to  take  the  place  of 
the  paralysed  calf  muscles  (JVieoladoni' s  operation). 

In  talipes  valgiis  ox  flat-foot,  such  exercises  as  alternately  raising 
the  body  on  lip-toe  while  turning  in  the  toes,  also  circumductory 
movements  of  the  foot,  or  standing  on  the  outer  edge  of  the 
foot,  will  in  slight  cases  of  the  acquired  variety  when  combined  with 
the  use  of  a  valgus  pad  and  a  properly  shaped  boot,  generally  be 
successful ;  whilst,  where  there  is  much  rigidity,  the  foot  should  be 
wrenched  into  position  with  the  patient  under  an  anaesthetic  and 
placed  in  plaster  of  Paris  for  a  month.  The  wrenching  may  be 
repeated  if  necessary,  and  the  exercises  then  followed.  In  very 
severe  cases  excision  of  Chopart's  joint  {Ogston's  opteration),  the 
removal  of  a  wedge-shaped  piece  of  the  neck  of  the  astragalus  and 
osteotomy  of  the  tibia  just  above  the  ankle  have  been  performed 
and  a,re  said  to  be  attended  with  success.  Walsham  on  only  one 
occasion  had  to  do  Ogston's  operation,  he  having  always  found 
wrenching  sufficient.  By  some  surgeons,  division  of  the  peronei 
tendons  is  recommended,  as  an  adjuvant. 

Achillodynia  or  persistent  pain  in  the  heel  may  be  due  to  gout 
or  to  gonorrhceal  rheumatism,  and  the  bursa  beneath  the  teudo 
Achillis  may  become  enlarged  and  have  to  be  excised. 

Metatarsalgia  {Morton's  disease),  or  persistent  pain  in  the  sole 
of  the  foot  over  the  heads  of  the  third  or  fourth  metatarsal  bones, 
has  been  attributed  to  the  pinching  between  the  bones  or  the  tread- 
mg  on  a  nerve  displaced  by  a  slight  degree  of  flat-foot.  Sometimes 
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the  pain  is  gouty  in  origin.  Treatment. — Properly  fitting  boots 
and  exercises  as  for  flat-foot,  if  the  pain  persists,  the  head  of  the 
metatarsal  bone  may  be  excised. 

Hallux  valgus  is  the  subluxation  of  the  great  toe  outwards  at 
the  metatarso  phalangeal  joint.  It  is  frequently  connected  with  an 
enlarged  bunion  over  the  inner  side  ot  the  joint.  In  the  way  of 
treatment  a  sock  with  a  separate  stall  for  the  big  toe  should  be 
worn,  and  the  boots  should  be  straight  along  the  inner  edge  and  square 
at  the  toe.  Krohne's  lever,  Bigg's  bunion  spring,  or  Holden's  toe- 
post  in  the  boot  will  be  found  useful  in  correcting  the  inward  dis- 
placement. If  the  toe-post  is  used  a  gloved  stocking  must  be 
worn.  For  advanced  cases,  excision  of  the  head  of  the 
metatarsal  bone  is  attended  with  the  best  results. 

Hammer  toe  (Fig.  582)  is  a  condition  in  which  usually  the 
second  toe  is  hyperextended  at  the  metatarso-phalangeal  joint  and 
flexed  at  the  first  interphalangeal  joint.  It  is  due  to  contraction  of 
the  lateral  ligaments  and  glenoid  plate  (not  to  contraction  of  the 


Fia.  582.— Hammer  toe.    (St.  Bartholomew's  Hospital  Museum. ) 

tendons),  the  result,  in  probably  the  majority  of  cases,  of  wearing 
too   short   or  badly-shaped  boots.    It  is  sometimes  hereditary, 
however,  and  due  to  a  contraction  of  the  ligaments,  and  only  in  a 
remote  sense  to  the  use  of  ill-formed  boots.    A  bursa,  surmomited 
by  a  painful  corn,  is  generally  found  over  the  head  of  the  pro- 
minent first  phalanx  and  a  valgoid  condition  of  the  great  toe 
which  then  generally  overlies  the  second  toe,  is  usually  present. 
Treatment.  —  Wrenching  the   toe,  dividing   the  ligaments  sub- 
cutaneously,  excising  the  joint,  or  amputating  the  toe  according  to 
the  degree-  of  deformity,  is  the  usual  treatment.    The  best  way  of 
dealing  with  this  troublesome  affection,  however,  is  to  make  an  incision 
over  the  inner  side  of  the  first  interphalangeal  jomt  down  to  the 
bones.    The  lateral  ligaments  are  next  divided,  and  the  head  of  the 
first  phalanx  made  to  protrude.    It  is  then  cut  off  with  bone  scissors 
and  the  wound  accurately  closed.    The  foot  is  placed  on  a  sphnt 
provided  with  slots  for  securing  the  toe  by  means  of  a  bandage  m 
the  straight  position.    The  corn  and  bursa  are  removed  at  the  time 
of  the  operation,  through  a  small  oval  incision  round  the  corn. 
Amputation  of  the  toe  excludes  admission  to  the  services. 
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Corns  (p.  470). 
Perforating  ulcer  (p.  465). 
Madura  foot  or  Mycetoma  (p.  100). 

Ingrowing  nail  is  the  most  frequently  met  with  in  the  great  toe 
as  the  result  of  wearing  tight  boots  and  of  cutting  the  nails  square. 
The  tight  boot  presses  the  skin  over  the  sharp  corner  of  the  nail  on 
each  side,  and  ulceration,  attended  by  the  formation  of  exquisitely 
tender  and  exuberant  granulations,  results,  giving  the  part  the 
appearance  as  if  the  nail  had  grown  into  the  flesh.  The  condition 
is  a  very  painful  one,  and  troublesome  to  cure.  The  treatment  con- 
sists in  wearing  square-toed  boots,  so  as  to  provide  plenty  of  room 
for  the  toes,  and  then  pressing  a  piece  of  tinfoil  or  gauze  between  the 
edge  of  the  "ingrowing  "  nail  and  the  overhanging  portion  of  skin. 
Should  this  not  succeed  a  longitudinal  strip  of  nail  should  be  removed, 
and  the  prominent  granulations  and  redundant  skin  shaved  away  to 


Fig.  583.— Subungual 
exostosis  of  the 
great  toe. 


Fig.  584.— The  end  of  a  great 
toe  to  show  the  characteristic 
appearances  of  a  subungual 
exostosis. 


the  level  of  the  nail,  together  with  that  portion  of  the  matrix  corre- 
sponding to  the  strip  of  nail  removed.  As  the  operation  is  excessively 
pain  ul.  It  should  be  done  under  nitrous  oxide  ana3sthesia,  or  the 
ethyl  chloride  spray  for  slight  cases  may  be  used.  If  the  trouble 
recurs  the  whole  nail-bed  is  dissected  out. 

Hypertrophy  of  the  toe-nail  occasionally  occurs  as  the  result  of 
neglect  or  chronic  congestion  of  the  matrix,  and  may  assume  the 
orm  of  a  horn.    The  treatmeiit  consists  in  cutting  away  the  hyper- 

middlo  wlnle  the  two  sides  of  the  nail  are  unaltered,    It  generally 

the  nail  and  nail-bcd  is  the  only  satisfactory  measure,  the  pKntar 
surface  being  turned  over  as  a  flap  ^ 

Amputations  of  the  foot.-Blsarticnlation  at  the  anUe-joint 
{>Symes  ar,v,utat,on)  consists  in  removing  the  foot  at  the  Zil^l 
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cutting  off  the  ends  of  the  tibia  and  fibula,  and  retaining  the  integu- 
ments'^ of  the  heel  as  a  covering  for  the  bones.  Whilst  the  foot  is 
held  at  a  right  angle  to  the  leg  an  incision  down  to  the  bone  is  made 
across  the  under  surface  of  the  heel  from  the  tip  of  the  external 
malleolus  to  a  little  behind  and  below  the  internal  malleolus,  i.e.,  to 
a  point  exactly  opposite  its  commencement.  This  incision  should 
incline  slightly  backwards  so  as  to  cross  the  os  calcis  just  in  front  of 
the  tubercles.  A  second  incision  is  next  made  across  the  front  of 
the  ankle  with  the  foot  now  stretched  out  upon  the  leg,  the  joint 
opened,  the  lateral  ligaments  divided  and  the  os  calcis  cleared  from 


Fia  585.-Diagi-am  of  the  articulations  of  the  foot  and  the  lines  of  incision  in  the 

various  amputations. 

A  line  of  incision  through  malleoli  in  Syme's  amputation     1  to  0,  0  to  1',  lines  of 
^  ildsion  through  soft  pits  in  Syme  s  -P'^tation     B  hne^o^^^^^^^^^^^^ 

and  metatarsus. 

3         I  to  3',  lines  of  incision  in  tarso-metatarsal  operation. 

its  posterior  and  lateral  connection  by  cutting  from         dow  J^^^^^^^^^^^ 
Svme  however,  formed  his  heel-flap  by  dissectmg  it  from  the  bone 
frr'betv  upWs,  a  more  difficult  procedure  than  c.^^^^^^^^ 
above  downwards  as  is  now  generally  doi.e  F,g.  585  1      0,  0  to  1 
and  FiR-    587,  S).    The  knife  should  be  kept  close  to  the  bone  to 
av  id  inj'urtng  the  posterior  tibial  artery,  its  branches  and   he  cal- 
rdl  vLels%rbu'tton-holing  the  integvu..ents  ^^^^^^fl^:^ 
thin  slice  of  the  tibia  are  finally  sawn  oft  (F.g.  585,  A)-    Jl  «  ^^^^^^^^^ 
tibial  and  the  plantar  arteries  require  hgatmnng  ;  the     "er  ate 
situated  at  the  extremity  of  the  in^^r  side  o  the  heel  flap  (i  |  586 

Firogofs  ope>'ation  is  a  modifieat.on  of  byme  .  ^ifFe^  m 
that  the  postei-ior  part  of  the  os  calcis  is  left  ^he  he  hflap  o  m^^^^^^^ 
with  the  sawn  end  of  the  tibia.    It  is  performed  m  a  similar  mannei 
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save  that  the  sole-incision  is  carried  slightly  forward  instead  of  back- 
ward (Fig.  585,  0  to  4,  and  Fig.  587,  P),  and  after  the  ankle-joint 
is  opened,  and  the  os  calcis  exposed,  the  posterior  part  of  the  latter 
is  sawn  off  (Fig.  585,  D)  instead  of  being  dissected  out.  The  sawn 
surface  of  the  os  calcis  is  then  turned  np  and  placed  in  contact  with 
the  sawn  end  of  the  til)ia,  to  which  it  may  advantageously  be  fixed  by 
an  ivory  peg  driven  through  the  heel-flap  and  os  calcis  into  the  lower 


e.c.ci. 


e.c.ci 


e.p.cc 


Fig.  586.— Syme's  amputation,  showing  the  structures  divided.  /.  Filnila.  t.  Tibia 
La.  Tibialis  anticus  tendon.  e.l.h.  E.xtensor  longus  hallueis.  a.t.a.  Anterior 
tibial  artery.  cU.v.  Anterior  tibial  vein,  e.c.d.  Exteusor  communis  digitorum 
jni.l  leroneus  longus.  im.h.  Peroncus  brevis.  f.l.li.  Flexor  longus  hallueis 
!;,''f-Jcnclo  Achillis,  beneath  wbicli  is  a  bolster  of  fat.  t.j,.  Tibialis  po.sticus. 
/.^.rf.  IMexor  longus  digitorum.  pLa.  Posterior  tibial  artery  dividing  into  cpa 
and  iqj.a.  Kxteniai  and  internal  plantar  .irtcry.  c.c.a.  and  i.c.a.  External  and 
internal  calcaneal  branches  forming  the  blood  supply  of  the  tliick  heel-nap. 

end  of  the  tibia.  Instead  of  dividing  the  os  calcis  from  above  it 
may  be  sawn  through  from  below  as  shown  in  Fig.  588. 

Suhaatracjaloid  amputation  (Amputatio  sub  talo  of  Farahmif)  

The  foot  is  removed  leaving  the  astragalus  in  position  by  cutting 
an  mtcrnal  plantar  flap.  The  incision  commences  at  the  base  of  the 
metatarsa  bone  (Fig.  585,  f),  and  runs  back  along  the  outer  border 
of  the  foot  to  the  tcndo  Achillis,  where  it  curves  upwards  then  for- 
wards one  fingers  breadth  below  the  external  malleolus  (Fig  585 
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0)  over  the  dorsum  of  the  foot  to  the  scaphoid  bone,  and  thence 
across  the  sole  curving  slightly  forwards  to  the  starting  ponit. 

The  Medio-tarsal  amputation  {Chopart's)  consists  m  amputation  of 
part  of  the  foot  through  the  transverse  tarsal  joint,  t.e.,  the  joint 
formed  by  the  os  calcis  and  astragalus  behind,  and  the  cuboid  and 
scaphoid  in  front  (Fig.  585,  B).  A  curved  incision  with  its  convexity 
forwards  is  made  across  the  dorsum  of  the  foot  from  immediately 
behind  the  tubercle  of  the  scaphoid  to  a  point  midway  between  the  tip 
of  the  external  malleolus  and  the  base  of  the  fifth  metatarsal  bone 
fFie  585  2  to  +).  The  extremities  of  this  incision  are  connected  by 
^   ^"       '  tracing  out  from  the  sole  a  flap  (Fig. 

587,  C)  which  should  reach  just  short  of 
the  balls  of  the  toes,  and  should  be  longer 
on  its  inner  than  on  its  outer  side  (Fig. 
585,  +  to  2').    The  dorsal  ligaments 
are  now  divided,  and  the  knife  is  passed 
beneath  the  bones  and  made  to  cut  its 
way  outwards,  thus  completing  the  flap 
already  marked  out  on  the  sole.  The 
astragalus  and  os  calcis  are  of  course,  left 
in  the  stump.    The  chief  objection  that 
has  been  urged  against  the  operation  is 
the  tendency  of  the  tendo  A  chillis  to  draw 
up  the  OS  calcis,  and  consequently  depress 
the  anterior  part  of  the  stump  so  that 
the  cicatrix  becomes  the  lowest  part.  If 
care,  however,  is  taken  to  make  the  dorsal 
incision  nearly  straight  across  the  foot, 
this  drawing  up  of  the  heel  can  to  a 
Fig.  587.— Lines  of  incisions    great  extent  be  prevented  and  an  excel- 
crossing  the  sole       Syme;s  ^^^^^^^  stump  may  be  obtained, 

an.putat.on.    P.  Pu-ogoff,s  suggestion  may  be  adopted 

and  the  under  surface  of  the  os  calcis  be 
sawn  off  so  as  to  leave  a  flat  surface  for 
walking  upon. 

The  Tarso-metatarsal  amputation  consists  in  removing  the  anterior 
part  of  the  foot  at  the  joints  between  the  tarsus  and  metatarsus 
(Fig.  585,  C),  leaving  the  tarsus  intact.  It  may  be  done— 1,  by 
disarticulating  the  metatarsal  bones;  2,  by  sawing  across  the  bases 
of  all  the  metatarsal  bones  ;  3,  by  disarticulating  the  four  outer 
metatarsal  bones  and  sawing  across  tlie  projecting  internal  cuneitorm 
bone  ;  4,  by  disarticulating  the  three  outer  and  the  first  metatarsal 
bones,  and  sawing  across  the  prominent  base  of  the  second,  i  le 
disarticulating  method  is  usually  called  Lisfranc  s  operation ;  tlie 
disarticulating,  with  sawing  across  the  internal  cuneiform  or  base  ot 
the  second  metatarsal  bone,  Hey's.  Hey,  however,  it  appeals 
performed  all  of  the  first  three  operations,  but  not  the  last;  ana  so 


amputation.  C.  Chopuit's 
medio-tarsal  a.nputation. 
L.  Listianc's  and  Hey's 
tarso-metatarsal  ami)utation. 
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much  confusion  has  arisen  as  regards  what  is  meant  by  Lisfranc's 
and  M^hat  by  Hcy's  operation  that  the  terms  had  better  be  dropped. 
In  the  disarticulating  method,  which  only  need  be  described,  an 
incision  is  made  across  the  tarsus  from  the  fifth  metatarsal  bone  to 
an  inch  in  front  of  the  prominence  of  the  scaphoid  (Fig.  585,  3  to  f)  ; 
a  sole-flap  is  next  traced  out,  as  in  Chopart's  amputation,  but  it 
should  reach  as  far  as  the  web  of  the  toes  (Fig.  585,  f  to  3').  The 
metatarsus  is  then  disarticulated  from  the  tarsus,  the  only  difficulty 
in  doing  this  arising  from  the  second  metatarsal  bone  dipping  in 
between  the  cuneiform  bones.  The  knife  is  now  placed  behind  the 
bones  and  made  to  cut  its  way  out,  thus  completing  the  sole-flap 
(Fig.  587,  L),  or  the  flap  if  preferred  may  be  dissected  up  from 
without  inwards. 

The  great  toe  may  be  amputated  (Fig.  572,  3)  at  its  tarso-metatarsal 


Fig.  588.— PirogofF's  amputation  as  modified  by  Dr.  E.  Watson. 
(Smith  and  Walsham.) 

joint  by  a  flap  taken  from  the  inner  side  of  the  foot ;  or  by  an  oval 
mcision  which  is  carried  along  the  metatarsal  bone  to  about  the 
middle  of  its  shaft,  then  made  to  diverge  to  the  web  between  the 
first  and  second  toes,  and  carried  round  the  plantar  surface  of  the 
big  toe  and  back  to  the  spot  at  the  middle  of  the  metatarsal  bone. 
The  incision  should  extend  down  to  the  bone,  which  should  be  next 
freed  from  its  remaining  connections  and  disarticulated,  the  knife 
being  kept  close  to  the  metatarsal  bone  to  avoid  injuring  the 
communicating  branch  of  the  dorsalis  pedis  with  the  external 
plantar  artery.  When  the  operation  is  completed  merely  a  single 
ongitudinal  scar  remains  on  the  inner  side  of  the  foot.  This  may 
be  modified  by  cutting  obliquely  through  the  metatarsal  bone  so  as 
to  preserve  the  attachment  of  the  transverse  ligament  and  then 
suturing  the  long  tendons  to  it  to  prevent  their  retraction  and 
disuse.  Amputation  at  the  mctatarso-phalangeal  joint  may  be 
done  by  double  flaps  or  by  an  oval  incision. 


1214 


DISEASES  OF  REGIONS. 


DiaEiSBS    OP    THE  SPINE. 

Scoliosis  or  lateral  curvature  is  a  complicated  distortion 
in  which  the  spine  forms  two  or  more  lateral  curves  with  their 
convexities  in  opposite  directions,  whilst  the  vertebrae  involved  in 
the  curves  are  rotated  on  their  vertical  axes  so  that  the  spinous 
processes  are  directed  towards  the  concavity  of  the  curves. 

Cause.— The  immediate  cause  that  underlies  the  formation  of 
lateral  curvature  is  the  unequal  compression  of  the  intervertebral 
cartilages  for  long  periods.  This  unequal  compression  may  be 
induced   by  1,  any  condition   causing   permanent   or  habitual 

obliquity  of  the  pelvis  and  the  consequent 
throwing  of  the  spine  over  to  the  opposite 
side ;   such  as  unequal  length  of  the  legs, 
knock-kuee,  flat-foot,  the  use  of  a  wooden 
leg,  habit  of  standing  on  one  leg,  sitting 
cross-legged,  congenital  dislocation  of  the. 
hip,  etc. ;  2,  a  one-sided  position  of  the 
body  in  sitting,  standing,  or  lying,  or  pro- 
duced by  certain  employments,  as  nursing 
or  carrying  with  one  arm,  etc. ;  3,  contrac- 
tion, of  one  side  of  the  chest  following 
empyema;  4,  unilateral  contraction  of  the 
spinal  muscles  following  paralysis  of  the 
opposing  muscles.     The  conditions  men- 
tioned under  1  and  2  are,  however,  by  far 
the  most  frequent  causes  of  the  deformity. 
Although  lateral  curvature  may  be  induced 
by  those  causes  acting  alone,  there  are 
certain  circumstances  that  appear  espe- 
cially to  predispose  to  the  deformity  by 
producing  a  general  want  of  tone  in  the 
muscles,  structural  weakness  of  the  liga- 
ments, and  a  softened  condition  of  the 

bones.  Such  are.  1,  heredity;  2,  f-^'-^\^'^^^^'j  ^.^  """^Zl 
4  rapid  growth.  It  is  much  more  frequently  met  with  m  girls 
than  in  bo'ys,  and  is  most  common  from  about  the  age  of  fourteen 

*"So74--The  long-continued  unequal  compression  of  the 
intervertebral  cartilages  causes  them  to  become  -«dge-sj^aped  •a^i'i 
the  portion  of  the  spine  corresponding  to  the  «°™P^-^^^^4f.^^^'^f;! 
to  assume  sooner  or  later  a  permanent  lateral  curve.  Wlulst,  how 
ever,  a  curve  is  thus  being  produced,  say,  in  the  d^^'^^'  ^"^^  ^\ ^^^^ 
its  convexity  to  the  right,  a  compensating  curve  m  oide  to  main 
tain  the  equilibrium  of  the  spine  is  being  sinnUtaneousbM'^oduced 
in  the  lumlar  region  with  its  convexity  to  the  left  t  ig.  f  l^-  Jj^^^ 
cidently  with  these  changes  a  rotary  movement  of  the  affected 


Fia.  589-— Lateral  curvature 
of  the  spine.  (St.  Bartho- 
lomew's Hospital  Museum, 
No.  1116.) 
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vertebrte  upon  their  vertical  axes  is  taking  place,  so  that  while  the 
bodies  turn  towards  the  convexity  of  the  curve,  the  apices  of  the 
spinous  processes  turn  towards  the  concavity  (Plate  XXIV.).  Hence, 
in  addition  to  the  formation  of  the  primary  and  the  secondary  or 
compensating  curves,  we  have  a  twisting  round  of  the  spine  with- 
in these  curves,  as  a  consequence  of  which  the  ribs  on  the  convex 
side  are  carried  backwards  with  the  transverse  processes,  causing 
the  angle  of  the  scapula  on  that  side  to  project  ;  whilst  the  ribs  on 
the  concave  side  are  for  the  same  reason  carried  forwards,  producing 
a  prominence  of  the  corresponding  breast  (Fig.  590).    The  cause  of 
the  rotation  has  been  variously  explained.    The  theory,  perhaps,  most 
generally  accepted  is  that  of  Dr.  Judson,  who  believes  that  the  rota- 
tion is  due  to  the  fact  that  the  posterior  portion  of  the  vertebral  column 
being  a  part  of  the  dorsal  parietes  of  the  chest  and  abdomen,  is  con- 
fined by  the  ligaments  and  muscles  to  the  median  plane  of  the  trunk  ; 
whilst  the  anterior  portion  projecting  into  the  thoracic  and  abdominal 
cavities,  being  devoid  of  lateral  attachments,  is  free  to  move  either 


FiQ.  590.— To  show  the  effect  of  rotation  in  lateral  curvature  of  the  spine. 

to  the  right  or  left  of  the  median  plane  when  the  spine  is  inclined  to 
either  side.  At  first  the  bones  are  not  affected,  but  when  the  com 
pression  of  the  cartilages  has  become  permanent  the  bodies  of  the 
vertebrce  also  gradually  assume  a  wedge  shape,  whilst  the  articular 
processes  become  contracted  and  flattened  on  the  concave  side  and 
elongated  on  the  convex.  The  ligaments  and  muscles  on  the  concave 
side  are  shortened  and  atrophied,  whilst  on  the  convex  side  the  li^^a- 
ments  are  stretched  and  the  muscles  become  hypertrophied  The 
asymmetry  may  be  exactly  recorded  by  means  of  a  scoliosiometer 

,S^<7ns.— Pain  or  a  feeling  of  weakness  in  the  back  ffeneral 
lassi  ude,  and  a  stooping  gait,  are  amongst  the  early  symEs 
but  the  patient  is  generally  first  brought  for  consultation  on  IcZl 

the'ili  f  °'  '^PP-^'^'^  prominence  o 

the  .  lac  crcst-a  growing  out  of  the  shoulder  or  of  the  hin  as  it  is 

popularly  tei^ed.    In  slight  cases  there  may  be  little  or  ni  liter 

deviation  of  the  apices  of  the  spinous  processes,  and  the  little  there 

IS  may  be  made  to  disappear  on  suspending  th;  patien   o  placW 

her  ui  the  prone  position.    In  the  severer  cases,  however  the  S 

are  unmistakable.    Thus,  in  the  more  comm'on  form  ;    her  ' 
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usually  a  dorsal  curve  with  its  convexity  to  the  right,  and  a  shorter 
lumbar,  or  dorso-himbar  curve,  with  its  convexity  to  the  left.  The 
rio-ht  shoulder  is  generally  elevated,  and  the  angle  of  the  right 
sclpula,  right  iliac  crest  and  left  breast  are  prominent,  whilst  the 
left- lumbar  muscles,  in  consequence  of  the  backward  projection  of 
the  left  lumbar  transverse  processes,  stand  out  as  a  prominent  ridge 
and  give  a  greater  sense  of  resistance  on  pressing  over  them  than 
normal.  In  other  cases  the  compensating  curves  may  be  so.  slight 
that  there  is  apparently  a  single  curve  only,  with  its  convexity  either 
to  the  right  or  left,  involving  the  whole  spine  or  chiefly  the  upper 
dorsal  or  the  lumbar  vertebrte,  and  producing  more  or  less  pro- 
jection of  the  scapula  or  apparent  prominence  of  the  iliac  crest,  etc., 
according  to  its  severity  and  situation.  , ,  ,    .  , 

Treatment  —The  health  and  muscular  tone  should  be  improved  by 
an  open-air  life,  tonics,  digestible  food,  but  especially  by  a  care- 
fully designed  and  regulated  course  of  gymnastic  exercises,  the 
avoidance  of  fatigue,  long  hours  of  standing,  and  the  like  ;  whilst 
the  exciting  cause  of  the  curvature  should  be  looked  for  and  it 
possible  removed.    The  above  means,  when  conjoined  with  recum- 
bency for  fatigue,  will  generally  serve  to  cui-e  or  improve  the 
curvature,  or  at  least  prevent  it  from  getting  worse.     Only  in 
severe  cases,  when  osseous  changes  are  already  confirmed  should 
rigid  support,  as  a  poroplastic  jacket,  or  a  light  spina  instru- 
ment, be  required,  and  then  especially  for  the  poorer  classes  of 
patients.     In  ordering  such  supports,  indeed,  the  patient  should 
be  made  to  thoroughly  understand  that   no  real  improvement 
of  the  curvature  must  be  expected  from  them,  their  only  aim  being 
to  reheve  pain  when  present,  to  give  a  sense  of  conafort  and  support^ 
to  improve  the  outward  appearance,  and  to  prevent  further  defoimity 
In  slight  cases  they  should  on  no  account  be  used.    The  exerci  es 
are  directed  in  part  to  improving  the  muscular  tone  genera  1) 
and  in  part  to  strengthening  those  muscles  m  particulai  that 
tend  to  lessen  or  straighten  the  curves.    For  the  former  purpose 
such  exercises  as  swinging  by  the  hands  from  a  bar  oxcibly 
stretching  an  elastic  cord  fixed  to  the  floor,  and  dumb-bell  exci- 
ses should  be  practised.  Forstrengtheningthemuscesin^^^^^^^^ 
that  tend  to  straighten  the  curve,  the  back  should  be  n^^n  Pulated 
till  that  posture  is  found  in  which  the  curves  -^'^'^Ir^lt^  L 
the  patient  made  to  hold  herself  in  this  position  for  as  long  as 
po  sibte     At  first  she  will  be  only  able  to  do  this  for  a  few  mmu  es 
at  a  time;  but  by  frequently  assuming  ^be  posture  the  muscl 
thus  brought  into  play  are  gradually  strengthened  til  at  last  the 
mproved  postuie  is  maintained   constantly  and  without  eftoit 
tTc  ;itien?s  body  held  in  the  improved  posture  is  b-gU  o^^ 
end  of  a  couch  or  table,  and  whilst  she  is  prevented  ^'^^J^^lf^ 
an  assistant  holding  her  legs,  she  alternately  flexes  and  exte  ds  he 
body  at  the  hips,  the  surgeon  resisting  her  eff^orts.    The  tendency 
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to  curvature  may  be  counteracted  by  raising  the  seat  on  the  side  of 
the  curve,  e.g.,  by  putting  a  brick  under  the  end  of  a  short  form, 
also  by  wearing  a  thicker  sole  to  the  boot  on  that  side,  and  by 
varying  the  seat  to  the  off-side  of  the  horse  when  riding. 
After  the  exercises,  or  twice  or  thrice  during  the  day,  the 
patient  should  lie  on  her  back  for  half  an  hour  to  an  hour,  and 
whilst  sitting  her  back  should  be  straight,  but  supported.  Walsham 
had  very  considerable  success  by  applying  a  weight  to  the  convexity 
of  the  curve,  the  patient  standing  with  her  legs  straight  and  body 
horizontal,  supported  in  this  position  by  her  elbows  on  a  chair,  and 
the  weight  attached  to  a  broad  band  round  the  curve.  Some  have 
commenced  in  marked  cases  by  forcible  manipulations  under  an 
anaesthetic  which  must  not  go  so  far  as  to  tear  or  fracture. 

Ksrphosis  is  a  general  curving  of  the  spine  with  its  convexity 
backwards,  or  an  exaggerated  condition  of  the  normal  dorsal  curve. 
It  depends  upon  an  unequal  compression  of  the  intervertebral 
cartilages  and,  to  a  less  extent,  of  the  vertebral  bodies  which  thus 
become  wedge-shaped  with  their  bases  looking  posteriorly.    It  is 
generally  the  result  in  children  of  rickets ;  muscular  debility, 
slouching  habits,  etc.,  in  young  people;  in  old  people,  rheuma- 
toid arthritis,  and  osteitis  deformans,  increased  by  occupations 
necessitating  stooping  (p.  355).    The  point  of  chief  interest  in 
children  is  to  distinguish  it  from  the  serious  angular  curvature 
induced  by  caries.     In  rickety  infants,  in  whom  the  ordinary 
tests  for  caries  (see  p.  1220)  cannot  be  applied,  it  is  often  very 
difficult.     In  such  a  case,  the  infant  should  be  laid  across  the 
nurse's  knee  and  gently  extended,  when  the  rickety  curve  will 
disappear,  but  the  angular  will  remain.     The  back,  moreover,  in 
caries,  is  rigid,  and  the  child  is  uneasy  in  this  position  and  tries  to 
resist  the  extension  by  muscular  effort,  and  draws  up  his  legs.  In 
rickets  the  back  is  flexible,  and  there  are  other  signs  of  rickets. 
Treatment.—ln  the  infant,  recumbency ;  in  growing  lads  and  girls 
the  correction  of  stooping  habits  by  the  use  of  muscular  exercises 
and  a  spmal  brace  with  partial  recumbency  and  tonics  is  the 
treatment  usually  indicated.    For  the  confirmed  kyphosis  of  the 
old,  nothing  can  be  done;  respiration  becomes  more  and  more 
abdomnial,  and  death  occurs  from  bronchitis. 

Lordosis,  or  curving  of  the  spine  with  the  convexity  forwards,  is 
a  symptom  rather  than  a  disease,  inasmuch  as  it  is  formed  as  a  com- 
pensatory  curve  to  restore  the  equilibrium  of  the  spine  when  from 
any  cause  its  normal  antero-posterior  curves  are  disturbed.  Thus 
It  IS  most  common  in  the  lumbar  region,  where  it  is  merely  an 
exaggeration  of  the  normal  curve;  and  is  there  produced  to 
counterbalance  the  tilting  forward  of  the  pelvis  consequent  upon 
hip-clisease,  congenital  dislocation  of  the  hip,  rickets,  etc  This 
may  result  in  spondylolisthesis,  a  slipping  forwards  of  the  lumbar 
upon  the  sacral  vertebra  (see  a  work  on  Midwifery). 
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Angular  curvature  is  generally  the  result  of  inflammation  of 
the  spine  or  spondylitis. 

Caries  of  the  spine,  also  called  Pott's  disease  after  the  surgeon 
who  first  accurately  described  it,  is  characterised  by  the  destruction 
of  one  or  more  of  the  bodies  of  the  vertebra;  or  intervertebral 
cartilages,  and  in  consequence  of  this  destruction  is  too  frequently 
attended  by  the  falling  forward  of  the  vertebra;  above  the  seat  of 
disease,  and  the  production  of  angular  deformity  of  the  spine. 
Hence  it  is  often  spoken  of  as  angular  curvature.  The  curve, 
however,  is  only  a  symptom,  and  a  comparatively  late  one,  of  the 
disease,  and  ought  not  to  be  allowed  to  form. 

Causes.  The  disease  is  a  tuberculous  osteomyelitis  of  the  vertebrae 

or  tuberculous  spondylitis  and  generally  occurs  in  delicate  children, 
and  is  due  to  the  introduction  of  tubercle  bacilli  into  the  cu-culation 
in  the  manner  already  mentioned  in  the  section 
on  Tuberculosis  (p.  89).  It  sometimes  occurs 
in  adults  previously  healthy,  and  can  then 
generally  be  traced  to  some  injury  of  the  back 
—probably  a  strain  of  the  intervertebral  liga- 
ments combined  with  a  family  predisposition  to 
tuberculosis. 

Pathology. — The  disease  most  frequently  be- 
gins in  the  bodies  of  the  vertebrae,  near  the 
intervertebral  cartilages,  which  structui-es  soon 
become  involved.    In  the  vertebral  bodies  the 
inflammatory  changes  that  ensue  are  similar  to 
those  already  described  in  tuberculous  osteomye- 
litis of  cancellous  bone  (p.  344).  Red  gelatinous 
inflammatory  material  takes  the  place  of  both 
the  body  of  the  vertebra  and  the  intervertebral 
cartilages,  and  may  then  attack  the  vertebr^ 
Not  infrequently  several  vertebrae  are  affected 
rndependentiy  by  the  disease  at  the  same  time.    In  this  tissue 
non-vascular  areas,  presenting  the  appearance  of  the  tuberculous 
nodules  already  described,  are  found,  and  tubercle,  bacilli  have  m 
some  cases  been  demonstrated  in  them.    At  this  stage  the  disease 
mav  be  checked  without  the  formation  of  any  pus  (dry  caries), 
fib/oblasts  from  surrounding  healthy  bone  and  periosteum  invade 
the  tuberculous  debris  and  remove  it  whilst  forming  fibrous  tissue 
which  then  become  converted  into  bone,  and  no  angular  defomity 
result.     More  commonly,  however,  the  granulation  tissue  having 
destroyed  the  bone-trabeculre,  undergoes  caseation,  and  breaks  down 
into  pus,  producing  a  spinal  abscess;  or  if  the  process  has  been  ve  y 
acute,  large  portions  of  the  cancellous  tissue  may  die  en  ma^s^ 
forming  sequestra,  which  may  keep  up  the  ^  P™^^^^/"^ Ji^^C 

(caries  necrotica).    In  any  of  these  cases  angular  ^^^^^'^J  ^^^^ 
the  result,  as  pa,rtly  by  its  own  weight,  and  partly  by  the  diagging 


Fio.  591.— Canes  of 
the  spine.  (St.  Bai- 
tholomew's  Hospital 
Museum.) 

above  and  below. 
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of  the  abdominal  muscles,  the  upper  portion  of  the  spine  thus 
undermined  falls  forward,  and  necessarily  forms  an  angle  with  the 
lower  portion  at  the ,  seat  of  the  disease.     In  consequence  of  the 
patient's  efforts  to  hold  himself  upright  the  normal  lumbar  and 
cervical    curves,    when     the    disease    occurs    in     the  dorsal 
region,  will  be  greatly  increased;  the  angular  projection  is  thus 
thrown  backwards  (Fig.   591),  and   the  well-known  hump-back 
produced.    When  the  disease  occurs  in  the  lower  lumbar  region 
there  is  no  means  of  restoring  the  balance,  and  the  patient  is 
compelled  to  stand  or  walk  with  the  body  inclining  forwards,  and, 
in  severe  cases,  nearly  at  a  right  angle  with  the  pelvis.  The 
spinal  canal,  situated  as  it  is  in  the  posterior  segment  of  the 
column,  with  the  exception  of  being  bent,  undergoes  but  little 
alteration  of  its  calibre,  and  the  cord,  as  the  bending  of  the  canal 
occurs  but  slowly,  usually  escapes  injury  until  late.    When  the  disease 
is  acute  and  the  bending  consequently  more  rapid,  some  amount  of 
temporary  paralysis  may  occur,  impairment  or  loss  of  motion  being 
far  more  frequent  than  loss  of  sensation  on  account  of  the  proximity 
of  the  anterior  or  motor  columns  to  the  diseased  vertebral  bodies. 
In  later  stages  the  cord  is  pressed  upon  by  portions  of  bone  separated 
from  the  vertebrae,  or  by  pus  making  its  way  into  the  canal,  or 
by  inflammatory  thickening  of  the  membranes  {tuberculous  pachy- 
meningitis).   It  may  itself  undergo  softening,  leading  to  permanent 
paraplegia. 

Spinal  abscess  (psoas  and  lumbar). — When  suppuration  occurs, 
the  pus  collects  in  front  of  the  diseased  vertebrte  in  the  angle 
formed  by  the  falling  .forward  of  the  upper  upon  the  lower  por- 
tion of  the  spine.    The  anterior  common  ligament  and  periosteum 
relaxed  by  the  bending  of  the  spine,  yield  to  the  pressure  of  the  pus, 
and  with  the  pleura  or  peritoneum  become  thickened  and  form  the 
abscess  wall.    The  pus,  prevented  from  travelling  upwards  by  the 
overhanging  vertebra;,  downwards  in  front  of  the  column  by  the 
attachments  of  the  anterior  common  ligament,  and  backwards  by 
the  posterior  common  ligament,  and  by  the  vertebra)  beincr  less 
diseased  behmd  than  in  front,  makes  its  way  on  one  or  other  side 
of  the  column.    There  it  either  enters  the  sheath  of  the  psoas,  and 
destroying  the  contained  muscle,  forms  a  psoas  abscess,  presents  in 
the  ihac  fossa  or  groin,  or  passes  backwards  through  or  external 
to  the  quadratus  lumborum,  and  points  in  the  loin  as  a  lumbar 
abscess      Above  Poupart's  ligament  the  fluctuating  swelling  is 
external  to  the  vessels.    The  abscess,  favoured  by  gravity  (r/ravitation 
abscess),  may  now  pass  under  Poupart's  ligament,  behind  the  femoral 
blood-vessels,  and  leaving  the  sheath  of  the  psoas  at  its  insertion 
torm  a  superficial  swelling  on  the  inner  side  of  the  lesser  troclianter 
lluctuation  can  then  be  detected  by  pressing  on  the  swelling  above 

luJt''    uT'*^''  If  still  neglected  the  abscess  may 

burst  through  the  skin  at  this  point,  or  burrow  further  down  the 
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thigh.  It  may  also  break  into  the  bladder  or  intestines.  In  rare 
instances  the  pus  may  take  a  different  course.  Thus  it  may  make 
its  way  into  the  ischio-rectal  fossa,  or  pass  through  the  great  sciatic 
foramen,  or  travel  along  the  course  of  a  rib  and  reach  the  surface 
near  the  sternum  or  umbilicus.  Less  often  an  abscess  forms  on  both 
sides  of  the  spine  at  once.  In  the  cervical  region  the  abscess  will 
point  in  the  pharynx  {post-pharyngeal  abscess),  or  in  the  posterior 
triangle  of  the  neck. 

Process  of  spontaneous  ewe.— Under  favourable  circumstances 
after  the  deformity  has  taken  place,  and  the  vertebrae  above  and 
below  the  disease  have  come  into  contact  by  the  falling  forward  of 
the  upper  portion  of  the  spine,  the  destructive  process,  if  the  parts 
are  kept  at  rest,  may  cease ;  and  firm  fibrous  and  then  osseous 
ankylosis,  but  with  a  permanent  angular  curvature,  will  ensue. 

Symptoms.— In  the  early  stages,  before  the  angular  deformity 
is  produced,  pain  is  felt  on  percussion  over  the  diseased  vertebra, 
also  on  the  head  of  the  rib  in  conneetion  with  it,  or  on  gently 
pressing  on  the  shoulders,  or  tapping  on  the  head,  or  on  applymg 
hot  sponges  to  the  spine.    Pain  also  is  felt  in  the  course  of  the 
intercostal  nerves  and  hence  in  the  case  of  the  lower  intercostals 
may  be  referred  to  the  abdomen.    It  is  increased  on  movement ; 
hence  the  spine  is  held  stiffly  by  the  muscles.    The  movements  of 
the  child  are  characteristic.    If  asked  to  pick  up  anythmg  he  does 
not  bend  his  back,  but  placing  his  hand  upon  his  knee  to  support 
his  spine,  reaches  the  ground  by  bending  his  legs  and  holdmg  his 
back  straight.    If  asked  to  turn  round,  he  rotates  the  whole  body, 
not  the  back.    He  walks  about  supporting  his  spine  by  restmg  his 
hands  on  the'  various  portions  of  furniture,  and  soon  gets  tired  of 
play,  and  is  noticed  to  lie  about  on  the  floor.    In  older  patients 
tingling  or  numbness  may  be  complained  of  in  the  extremities  and 
a  feeling  as  if  a  cord  were  tied  tightly  round  the  body.    Later,  a 
prominence  of  one  or  more  vertebrae  occurs,  and  the  nature  of  the 
disease  can  no  longer  be  doubted.    If  neglected,  the  prominence 
increases,  and  the  well-known  angular  deformity  is  produced  ^ow, 
especially  if  the  disease  is  high  up  the  spine,  some  loss  of  motion 
in  the  lower  extremities  occurs,  and  may  pi-ogress  to  complete 
paralysis  of  motion.    Sensation  is  not  usually  affected,  as  the 
posterior  columns,  being  remote  from  the  disease,  escape,  ^oi-^ve 
the  bladder  and  rectum  usually  paralysed.     A  spinal  abscess  in 
forming  may  give  rise  to  no  special  signs,  so  that  if  the  paben  i 
not  examined  periodically,  it  may  reach  a  large  size  or  even  bu^t 
before  attention  is  attracted  to  it.     After  the  opemng  of  the  e 
abscesses,  unless  the  strictest  antiseptic  precautions  are  Uker, 
hectic  b:it  too  frequently  sets  in,  and  the  patient 
the  long-continued  suppuration  producing  exhaustion  l^rdam^^^^^^ 
disease!  or  he  is  carried  off  by  tubercle  in  the  lungs  or  other  organ. 
Under  favourable  surgical  conditions  the  abscess  may  heal,  farm 
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ankylosis  of  the  spine  occur,  aud  blie  patient  recover  with  a 
permanent  hump-back. 

Diagnosis. — In  the  early  stages  caries  must  be  diagnosed  from 
neuralgia,  rheumatism,  lumbago,  aneurysm,  malignant  disease  and 
hysteria;  in  the  later  stages   the  angular  curvature  may  have 
to  be  diagnosed  from  the  kyphotic  curvature  of  rickets.  From 
neuralgia,  rheumatism,  and  himbago  it  is  not  always  easy  to  dis- 
tinguish it.    The  history  of  a  former  rheumatic  attack,  the  effect 
of  remedies,  and  the  absence  of  the  signs  given  above,  must  then 
be  relied   upon.    Hysteria  may  simulate  it  very  closely.  The 
absence  of  signs  of  caries,  except  pain  ;  the  inconstant  and  more 
diffused  character  of  the  pain ;  and  the  presence  of  other  signs  of 
hysteria  or  of  uterine  disease,  are  the  points  to  be  attended  to.  A 
careful  auscultation  of  the  chest  and  examination  of  the  abdomen 
will  usually  serve  to  exclude  aneurysm.    From  malignant  disease 
of  the  vertebral  bodies,  leading  to  the  breaking  down  of  the 
vertebrse,  caries  cannot  at  first  be  diagnosed,  as  both  give  rise  to 
the  same  symptoms,  but  the  age  of  the  patient,  the  presence 
of  a  carcinomatous  growth  elsewhere  or  the  fact  that  one  has  been 
removed,  say,  from  the  breast,  would  lead  to  suspicion  of  cancer. 
The  curve  of  rickets  is  more  generally  kyphotic,  and  disappears  more 
or  less  completely  on  gently  holding  the  child  up  by  its  arms,  or 
extendmg  it  with  its  face  downwards  across  the  nurse's  knee. 
There  are,  moreover,  concomitant  signs  of  rickets,  and  absence  of 
those  of  tubercle. 

A  psoas  abscess,  in  that  it  produces  some  flexion  and  eversion  of 
the  hip  and  may  be  attended  with  slight  pain  and  apparently  some 
rigidity  on  moving  the  leg,  may  be  mistaken  for  hip  disease.  The 
freedom  of  movement  at  the  hip  when  carefully  examined,  the 
absence  of  pain  in  the  joint  and  the  presence  of  a  fluctuating  swelling 
in  the  course  of  the  psoas,  and  of  some  angular  deformity  when  the 
spine  IS  examined  should  render  the  diagnosis  easy.  From  a 
femoral  hernia  a  psoas  abscess  may  be  distinguished  by  the  swcllincr 
being  external  to  the  femoral  vessels  and  by  the  fluctuation  felt 
above  and  below  Poupart's  ligament. 

Treatment.—Both  constitutional  and  local  measures  are  required 
ihe  former  are  those  already  described  under  Tubercle  (p.  95)' 
Ihe  chief  local  indication  is  to  keep  the  spine  at  rest  in  order  that 
the  diseased  vertebra3  may  be  placed  in  the  most  favourable  condi- 
tion for  repair.    This  may  be  attempted  in  two  ways  :— 1  bv 

tltrt  ^"?"J^f "7  ^'  by  the  use  of  some  form  of  s^ina^ 

support.      1.  Absolute  recumbency  from  six  to  twelve  months  up  to 

constmcted  couch  is  the  best  method  of  treatment  where  the  patient 

Ws  nn^r         """'^  "^'^  apartments,  can  be  taken  out  in 

this  position  in  an  invahd  carriage,  and  can  reside  in  the  country  or 
at  the  seaside.    Especially  is  this  treatment  the  best  when  the  d  sease 
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is  situated  high  up  in  the  spine,  i.e.,  in  the  upper  dorsal  or  cervical 
region  •  it  is  imperatively  necessary  where  there  is  paralysis,  ihe 
patient  is  placed  in  the  supine  position,  and  if  there  is  already  a 
curve  this  is  slowly  reduced  by  placing  sandbags  under  the  patient. 
Thus  the  weight  of  the  patient's  shoulder  and  pelvis  acts  as  an 
extending  influence  upon  the  curve.    If  the  curve  is  unyieldmg,  a  little 

more  extension  can  be  used  by  applying 
weights  to  the  legs  and  braces  round  the 
shoulders  fixed  to  the  head  of  the  bed. 
When  absolutely  unyielding  some  careful 
application   of   force   may  be  indicated. 
To  ensure  absolute  recumbency  a  double 
Thomas's  splint  (Fig.  592)  is  modified  by 
the  addition  of  a  pelvic  band,  a  support  for 
the  shoulders,  neck  and  head,  and  two 
sliding  footpieces.  The  splint  is  placed  next 
the  skin  so  as  not  to  require  removal  while 
the  child  is  washed,  and  dressed.  Absolute 
recumbency,  when  properly  carried  out, 
offers  the  best  prospect  of  averting  serious 
angular  deformity  and  paralysis;  as  soon, 
however,  as  the  acute  symptoms  quiet  down 
it  should  be  combined  with  massage,  and 
passive  movements  of  the  Hmbs.  When 
ankylosis  has  made  considerable  progress 
some  form  of  spinal  support  should  be 
applied,  and  the  patient  cautiously  allowed 
to  take  a  certain  amount  of  exercise.  But 
amongst  the  poor,  where  the  children  are 
often  left  to  themselves  during  the  greater 
part  of  the  day,  absolute  recumbency  can 
seldom  be  ensured;  and  if  it  could,  its 
advantage  over  other  methods  would  be 
counter-balanced  by  the  severe  detriment 
to  the  health  which  the  child  would  suffer 
in  consequence  of  confinement  to  an  ill- 
ventilated  room.    For  such  patients  some 
form  of  support,  not  only  to  restrain  as 
much  as  possible  the  motions  of  the  spine, 
but  also  to  allow  them  to  obtain  a  certain  amount  of  fre^l^  ^'^^^^^^ 
generally  necessary.    2.  The  mpports  most  m  use  at  the  pi^^^^^^^^^ 
day  are  Sayre's   plaster-of-Paris  case   and  Cockmgs  poioplastic 
Mt  jacket,  'though  some  surgeons  still  prefer  steel  -^trum^  ts^ 
The  plaster-of-Paris  case  may  be  applied  with  P^^^^^^f 
in  the  upright  position,  suspended,  with  his  ^^^'^^.^ .  J;,'^ 
ground  by  Sayre's  tripod,  or  in  the  recumbent  position  by  Davy  s 

hammock  a^  ^--"^  ^""""'^ 


Fig.  592. — Double  Tliomas's 
splint  for  spinal  caries. 
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applied,  and  a  line  drawn  across  the  back  with  a  pencil  at  the 
level  of  the  axilla)  to  indicate  the  upper  limit  of  the  jacket, 
crinoline  bandages,  impregnated  with  plaster  of  Paris,  are  wound 
round  and  round  the  trunk  till  a  sufficient  thickness  is  obtained, 
diy  plaster  being  from  time  to  time  rubbed  in  with  the  hands. 
The  case  should  reach  from  the  pencil  line  to  just  below  the  crest 
of  the  ilium,  stopping  short  of  the  gi-eat  trochanter  and  the  pubes, 
and  may  be  strengthened,  if  necessary,  in  places  by  inserting  strips 
of  perforated  tin  vertically  between  the  bandages.  Before  applying 
the  bandages,  a  pad  should  be  placed  over  the  stomach  beneath 
the  vest,  so  that  when  afterwards  withdrawn  space  will  be  left 
for  abdominal  respiration  {Sayre's  stomach-pad).  When  the 
plaster  case  is  dry  it  may  be  sawn  through  down  the  front, 
removed,  and  the  fronts  edged  with  leather,  and  perforated 
with  eyelet-holes,  so  that  it  can  be  worn  laced  up,  and  be  taken  off 
from  time  to  time.  To  apply  the  poroplastic  felt,  the  jacket, 
which  is  first  made  to  measure,  must  be  put  in  a  steam  oven,  and 
when  rendered  thoroughly  plastic,  further  moulded  to  the  patient, 
who  should  be  prepared  and  suspended  in  the  same  way  as  for 
applying  plaster  of  Paris.  Of  steel  instruments,  that  known  as 
Taylor's  is  perhaps  the  best.  Where  the  disease  is  in  the 
cervical  or  upper  dorsal  region,  Sayre's  jury-mast  may  be  fitted  to 
the  plaster-of-Paris  case  or  poroplastic  jacket ;  or  a  cervical  collar 
composed  of  leather  or  poroplastic  felt  may  be  used,  or  better,  the 
combined  poroplastic  jacket  and  collar. 

Operative  measures  for  spinal  caries.— :Z'Ae  rediiction  of 
angular  curvature  (Calot's  method). — During  the  last  few  years, 
where  angular  deformity  has  been  allowed  to  take  place,  the 
spme  has  been  forcibly  straightened  by  making  extension  on  the 
head,  arms,  and  legs  whilst  steady  pressure  is  exercised  on  the 
curve.  A  plastic  case  or  jacket  is  then  applied.  Many  cases 
have  now  been  treated  in  this  way,  some  with  success  ;  but  serious 
accidents,  such  as  paralysis,  abscess,  recrudescence  of  the  carious 
process,  have  followed,  and  in  some  cases  after  apparent  cure 
the  curve  has  reappeared  when  the  patient  has  been  allowed 
to  get  about.  In  a  few  cases  death  has  occurred.  The  relapse 
mto  disrepute  which  has  followed  these  unsuccessful  cases  is  the 
result  of  its  indiscriminate  and  forcible  application  and  the  hasty 
publication  of  recent  cases.  Former  writers— Sayre  and  others 
—have  laid  stress  upon  the  straightening  the  spine  as  much  as 
possible  at  each  application  of  a  jacket  in  all  young  children  and 
recent  cases,  and  that  a  careful  watch  for  any  loosening  of  the 
jacket  be  kept  up  to  avoid  relapse.  Steady  extension  and  pressure 
on  the  curve  under  an  anajsthetic  at  each  application  of  the  plaster 
jacket,  without  using  force  to  tear  or  fracture,  may  succeed  in 
obtaining  an  ankylosed  straight  spine. 

A  psoas  abscess  must  not  be  treated  by  small  incisions  and  the 
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insertion  of  drainage  tubes,  nor  must  it  be  allowed  to  enlarge 
and  burst.  Septic  infection  of  the  abscess  cavity  is  followed  by 
a  lingering  exhaustion  through  hectic  and  death.  Once  made 
septic  the  measures  below  described  prove  insufficient,  whereas, 
supposing  the  spinal  disease  itself  to  have  been  arrested,  cure  is 
very  probable. 

Irrigation  and  injection  of  iodoform  emulsion. — A  small  incision 
should  be  made  into  the  abscess  from  the  loin,  the  cavity  well  washed 
out  with  sterilised  water,  whilst  the  abdomen  is  gently  manipulated 
until  it  comes  back  clear;  then  the  cavity  is  filled  with  freshly-made 
iodoform-glycerine  emulsion,  all  the  excess  pressed  out,  and  the 
wound  sewn  up.  The  lumbar  incision  is  the  most  dependent  when 
lying  in  bed,  and  is  much  less  likely  to  be  infected  than  one  in  the 
groin,  and  less  still  than  one  in  the  inner  side  of  the  thigh.  More- 
over, the  finger  can  explore  for  sequestra  and  spicula  of  bone  m 
connection  with  the  spine.  The  wound  should  be  sewn  up,  not 
drained  unless  the  cavity  is  already  septic,  when  great  care  has  to 
be  taken  by  antiseptic  dressings  to  prevent  further  contammation 

through  the  tube.  . 

Free  incision  and  dressing  luith  iodoform  gauze.— Thm  is  indicated 
when  injection  has  failed.    At  first  sight  it  seems  severe  compared- 
with  the  fatally  easy  method  of  incising  a  pointing  abscess  and  insert- 
ing a  drainage  tube.    But  supposing  the  spinal  disease  quiescent,  the 
result  is  most  satisfactory.    An  incision  is  made  from  just  above 
and  outside  the  middle  of  Poupart's  ligament  round  the  crest  of  the 
ilium  well  into  the  loin.    The  muscles  are  divided,  the  peritoneum 
carefully  pushed  inwards,  and  the  abscess  incised  throughout  the 
length  of  the  incision.    The  whole  of  the  multilocular  cavity  is 
wiped  out,  and  with  due  caution  septa  are  broken  down  so  as  to 
reduce  the  cavity  to  a  unilocular  one  as  nearly  as  possible.  Also 
guided  by  sinuses  leading  down  to  bare  bone,  sequestra  may  be 
scooped  out.    When  dry  and  clean,  free  from  pus  and  carious  material 
the  whole  cavity  is  packed  with  long  strips  of  iodoform  gauze  in  such 
a  way  that  they  can  easily  be  withdrawn.    These  need  not  be  changed 
for  three  or  four  days;  meanwhile  the  patient's  bowels  are  opened. 
A  young  and  sensitive  patient  will  probably  require  to  be  dressed  under 
an  anaesthetic.    After  a  week  or  so  the  whole  cavity  may  appear  lined 
by  healthy  granulation.    Then  if  no  pus  appears  to  be  forming  or 
welling  up  anywhere  the  whole  wound  is  secondarily  sutured,  a 
small  strip  of  gauze  or  tube  being  inserted  into  the  posterior  end 
and  firm  union  between  the  granulations  lining  the  abscess-walls 
and  between  those  of  the  parietal  incision  takes  place  (see  tig.  4^0, 
p.  919).    Or  the  cavity  is  dressed  every  day  or  two  until  it  heals  up 
from  the  bottom  to  the  surface.  i    •  „f 

Laminectovii/.—ln  exceptional  cases  in  which  the  paralysis  ot 
the  lower  limbs  continues,  in  spite  of  absolute  rest  and  recumbency 
and  in  which  there  is  intractable  cystitis  or  severe  pain  not  relievea 
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by  ordinary  measures,  the  spines  and  laminas  of  the  affected  vertebrse 
may  be  excised  for  the  purpose  of  relieving  pressure  on  the  cord. 
The  compression  of  the  cord,  however,  would  appear  more  often  to 
depend  on  the  presence  of  a  tuberculous  collection  in  front  of  the 
cord  than  on  displacement  of  bone.  Unless  the  tuberculous  abscess, 
therefore,  can  be  evacuated,  the  removal  of  the  arches  of  the  vertebrse 
is  futile,  and  only  tends  to  weaken  the  vertebral  column. 

Gosto-transversectomy. — In  place  of  laminectomy,  an  attempt  may, 
in  suitable  cases,  be  made  to  reach  the  tuberculous  collection  from 
the  front  of  the  vertebrte,  by  excising  the  transverse  processes  and 
proximal  end  of  the  ribs  corresponding  to  the  most  prominent  part 
of  the  spinal  curve.  Through  the  aperture  thus  made,  tuberculous 
material  is  scraped  away  until  the  dura  mater  is  reached.  Pulsation 
may  then  be  noted  beneath,  or  the  meninges  may  be  found  distended. 
Then  the  dura  mater  should  be  incised,  and  a  very  gentle  stream  of 
Avater  used  to  wash  away  the  pus.  This  has  been  done  with  the 
result  that  the  paralysis  has  quickly  disappeared. 

Occipito-atloid,  and  atlo-axoid  disease,  are  terms  applied  to 
chronic  tuberculous  inflammation  attacking  the  articulations  between 
the  occipital  bone  and  the  atlas,  and  the  atlas  and  the  axis  respec- 
tively. Hence,  the  disease  resembles  in  its  course  tuberculous 
disease  of  the  joints,  rather  than  tuberculous  disease  of  the  bodies 
of  the  vertebraj.  It  may  begin  either  in  the  synovial  membranes, 
or  as  caries  of  the  bones  forming  the  articular  processes,  and  when 
occurring  between  the  atlas  and  the  axis  usually  affects  the  synovial 
membranes  between  the  odontoid  process  and  the  transverse 
ligament  on  the  one  hand,  and  the  tubercle  of  the  atlas  on  the 
other.  Indeed,  in  this  situation  it  would  appear  often  to  begin  as 
a  caries  of  the  odontoid  process  itself,  and  then  spread  to  the 
synovial  membranes.  The  disease  is  frequently  attributed  to  a  sprain 
of  the  neck,  but  though  it  may  sometimes  be  excited  by  such, 
would  appear  more  probably  to  depend  on  causes  similar  to  those 
leading  to  tuberculous  disease  elsewhere. 

Symptoms.~V^An  is  first  felt  over  the  seat  of  the  disease,  and 
radiating  in  the  course  of  the  nerves  emerging  from  the  inter- 
vertebral foramina  between  the  affected  bones.  It  is  increased  on 
attenipting  to  turn  or  nod  the  head,  but  is  relieved  by  supportin<r 
the  chin  with  the  hand.  Hence  the  patient  often  holds  his  head 
between  his  hands,  and  if  asked  to  rotate  it,  turns  his  whole  body 
keepnig  his  neck  stiff  and  immoveable  the  while.  When  the  disease 
IS  chiefly  linn  ted  to  the  articulations  between  the  occipital  bone  and 
the  atlas,  the  pam  is  principally  confined  to  the  region  supplied  by 
the  suboccipital  nerve,  and  is  increased  on  nodding  rather  than 
on  rotating  the  head  ;  also  by  pressure  on  the  transverse  processes 
ot  the  atlas  As  the  disease  advances,  the  hypoglossal  nerve  is 
paralysed,  the  atlas,  with  the  occipital  bone,  lias  a  tendency  to 
shp  forward  on  the  axis-directly  forward  if  boti>  sides  are  equally 
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diseased,  or  more  to  one  side  if  the  disease  is  unilateral.    The  spine 
of  the  axis  in  consequence  appears  more  prominent  than  natural,  and 
the  head  on  a  plane  anterior  to  that  of  the  rest  of  the  spinal  column. 
Should  an  abscess  form  it  may  point  at  the  back  of  the  pharynx 
(post-pharyngeal)  or  at  the  side  of  the  neck.    Treatment.— kh%o\ut& 
rest  on  the  back,  with  the  head  between  sand-bags,  is  imperative,  as 
there  is  danger  of  fatal  compression  of  the  cord  by  the  odontoid 
process  from  the  transverse  ligament  giving  way  dunng  some  sudden 
movement  of  the  patient.    In  some  cases  attended  with  paralysis 
below  the  disease,  continuous  extension  by  a  chin  and  pole  strap 
attached  to  a  weight  and  pulley  at  the  head  of  the  bed,  and  counter- 
extension,  with  the  patient  in  the  recumbent  position,  has  been 
successful  in  removing  the  pressure  from  the  cord.    When  the  acute 
symptoms  have  subsided,  a  moulded  collar  of  leather  or  porop  astic 
felt,  or  an  inflating  india-rubber  collar,  will  be  required.    Should  an 
abscess  form  it  should  be  opened  in  the  neck  at  the  posterior  border 
of  the  sterno-mastoid,  not  through  the  mouth  (see  p.  817).  _ 

Acute  septic  osteomyelitis  of  the  spine,  or  acute  spondylitis  is  a  rare 
disease  accompanied  by  symptoms  of  Landry's  paralysis,  but  also  , 
with  fever  and  the  formation  of  abscesses  over  the  spines  and 
laminaj,  which  are  found  to  be  extensively  necrosed.  Or  if  it  is  a 
vertebral  body  which  is  chiefly  afi-ected,  the  pus  bursts  not  only 
into  the  spinal  canal  but  also  into  the  mediastinum,  pleura  or 
peritoneum     It  may  be  secondary  and  has  followed  typhoid  fever 

and  whitlow.  -,  .  ^,      c  rv^Wfr. 

Syphilitic  disease  of  the  spine  is  also  rare,  and  is  therefore  likely  to 
be  confused  with  the  result  of  slight  injury,  tubercle  or  new  growth 
unless  some  other  indications  of  syphilis  are  met  with. 

Acti^iomycosis  of  the  spine  is  an  extension  from  the  lung  ana 

^^^Mallgnant  disease  of  the  spine  is  commonly  a  metastatic 
growth,  often  following  cancer  of  the  breast;  the  patient  may  develop 
a  rapid  spinal  curvature  with  paraplegia,  or  there  may  be  multiple 
tumours  pressing  on  the  posterior  roots  and  causing  great  pain. 
Primary  or  secondary  sarcoma  may  also  appear.  Ireatmeiii. 
Recumbency  with  the  free  administration  of  morphine. 

Tranours  of  the  spinal  cord.-Fibrous  tumours  growing  from 
the  meninges  and  merely  compressing  the  spinal  cord  or  its  lo^ts 
have  in  a  f'ew  cases,  first  of  all  by  Sir  V.  Horsley  after  -^-^^^^ 
Sir  W.  Gowers,  been  successfully  removed.     "^^'^ ^'^^"^"''^I'^Z 
position  has  been  made  by  the  alterations  m  7«-.^;°" 
or  muscular  paralysis  and  wasting  occasioned.    It  "^PJ^^^^^^ 
remember  that  in  the  cervical  region  the       I^'^'^^^  ^^^e 
opposite  the  corresponding  vertebral  spines     As  the  ^P'^^^j^^;^^^^ 
longer  the  corresponding  spine  is  lower  until  the  ^J-th  doisai  ne 
which  corresponds  with  the  ninth  root,  and  the  t^velfth  doisal 
vertebra  with  the  third  lumbar  nerve-root. 
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Aspiration  of  the  spinal  theca  (Purves  Stewart). — Cerebro- 
spinal fluid  escapes  through  an  aspirating  needle  drop  by  drop  ;  if 
it  flows  faster,  an  excess  of  cerebro-spinal  fluid  tension  is  indicated. 
The  fluid  normally  is  clear  and  colourless,  containing  practically  no 
cellular  elements.  If  the  fluid  contains  blood,  the  corpuscles  will 
be  found  at  the  bottom  after  the  fluid  has  been  centrifugalised.  If 
the  supernatant  fluid  is  clear,  the  blood  may  have  come  from  the 
line  of  puncture ;  if  the  supernatant  fluid  is  straw-coloured,  spinal 
heemorrhage  is  indicated.  The  numerous  leucocytes  are  found 
deposited  in  the  centrifugalised  fluid.  If  these  are  mononuclear,  a 
syphilitic  or  parasyphilitic  lesion  may  be  indicated ;  if  poly  nuclear,  a 
tuberculous  or  early  suppurating  lesion.  A  bacteriological  examina- 
tion may  discover  organisms.  For  aspiration,  the  strictest  aseptic 
precautions  are  absolutely  necessary.  The  patient  is  seated,  bend- 
ing forwards  as  far  as  possible.     A  point  1-5  cm.  from  the  middle 


Fio.  593.— Horsley's  laminectomy  saw  with  moveable  blade. 

line  is  selected  immediately  below  the  spine  of  the  fourth  lumbar 
vertebras.  Here  a  hollow  platinum  needle,  8  cm.  long,  is  pushed 
forwards  and  slightly  upwards,  the  point  of  the  needle  converging 
towards  the  middle  line,  through  the  ligamentum  subflavum,  and 
when  the  theca  is  perforated,  fluid  escapes. 

Laminectomy  for  spinal  cord  tumour.— In  operating  the 
patient  must  be  specially  guarded  against  shock.  The  spines  and 
lammte  arefreed  through  a  longitudinal  incision  combined  with  notches 
cut  m  the  back  muscles  to  aid  retraction.  Bleeding  may  be  checked 
by  compression  with  hot  sponges.  Then  the  spines  and  lamina)  are 
carefully  chipped  away.  At  this  stage  it  is  sometimes  safer  to 
intermit  the  operation,  for  the  patients  are  often  weak.  On  the 
other  hand  there  are  obvious  objections  to  two  operations.  The 
wound  is  sutured.  After  a  few  days  it  is  reopened,  the  tumour 
sought  foi- before  and  after  laying  open  the  meninges,and  so  excised 
iiieu  the  meninges,  muscles  and  skin  are  separately  sutured,  and  the 


1228 


DISEASES  OF  REGIONS. 


patient  carefully  nursed  as  in  the  case  of  fractured  spine.  A  tumour 
has  been  found  higher  up  than  the  level  previously  indicated,  also 
below  the  level  when  in  the  lumbar  region  on  one  of  the  roots  of  the 
Cauda  equina.    A  tumour  infiltrating  the  spinal  cord  is  let  alone. 

Spina  bifida  is  a  congenital  malformation  of  the  vertebral  canal 
with  protrusion  of  some  of  its  contents  to  form  a  tumour  distended 
by  cerebro-spinal  fluid.  It  is  nearly  always  met  with  in  the  middle 
line  of  the  back,  but  very  exceptionally  the  protrusion  has  occurred 
through  the  bodies  of  the  vertebrae  instead  of  posteriorly  through 
the  cleft  spines.  It  is  due  to  an  arrest  of  development  of  the 
laminte  of  the  vertebrae  {mesohlastic  elements),  and  their  consequent 
failure  to  unite  in  the  middle  line  to  form  the  spinous  processes. 
This  non-union  may  possibly  be  sometimes  owing  to  an  excess  of 
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Fig.  595. — Meningo-myelocele. 


Fig.  594.  — Spinal  meningocele. 

In  the  three  diagrams  (Figs.  594,  595,  and  596)  tl'^J^^^/^  'f'^^ 
A.  Dura  mater,    b.  Parietal,  and  c.  Visceral  arachnoid,    d.  Pia  mater,    e.  Coid. 

cerebro-spinal  fluid.  A  spina  bifida  may  occur  in  any  part  of  the 
spine,  but  is  most  common  in  the  lumbo-sacral  region,  where  the 
lamina3  are  the  latest  to  unite.  It  may  be  associated  with  partial 
paraplegia  or  contracture,  incontinence  of  urine  and  fences,  and  with 
club-foot  or  other  congenital  deformities. 

Pa^AoW— Three  chief  forms  of  spinal  bifida  are  described:— 
1,  spinal  meningocele  ;  2,  meningo-myelocele  ;  3,  synngo-myelocele 
L  In  spinal  meningocele  thesac  (Fig.  594)  consists  of  dura  mater  and 
arachnoid  blended  together,  and  consequently  ^^"^^"^'^^tes  with 
the  sub-arachnoid  space  and  contains  cerebro-spma  fluid.  Ihe  com 
and  nerves  remain  in  the  spinal  canal.  Very  rarely  the  sac  is  said 
to  consist  of  dura  mater  only,  i.e.,  of  dura  mater  and  so-cal  ed 
parietal  layer  or  arachnoid;  it  would  then  communicate  AMth  the 
Sural  space  instead  of  with  the  sub-arachnoid.  2.  ^^-^f^;^ 
myelocele  (Fig.  595),  the  most  common  lumbar  form,  the  sac  also 
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consists  of  dura  mater  and  arachnoid,  but  contains  in  addition  to 
cerebro-spinal  fluid  the  spinal  cord  and  nerves,  which  are  often 
spread  out  over  and  intimately  blended  with  the  posterior  part  of 
the  wall  of  the  sac.  As  the  cord  passes  through  the  sac  some  of  the 
large  nerve-roots  given  off  from  it  run  forwards  across  the  interior  of 
the  sac  to  re-enter  the  spinal  canal.  Hence  those  nerves  that  are 
given  off  from  the  cord  where  it  is  adherent  to  the  sac  wall,  appear 
to  arise  from  the  sac,  and  were  in  former  times  wrongly  described  as 
being  distributed  to  it.  3.  In  the  syringo-riiyelocele  (Fig.  596),  the 
most  rare  form,  the  central  canal  of  the  cord  is  greatly  distended 
with  fluid,  the  expanded  cord  being  thus  spread  out  over  the  sac 
wall,  with  which  it  is  intimately  blended.  The  nerves  in  this  case 
pass  through  the  wall  of  the  sac  to  their  destination. 

The  coverings  of  the  sac  may  be  healthy  skin ;  but  more  commonly 
normal  skin  is  only  found  at  the  sides, 
the  central  portion  consisting  of  a  thin 
bluish  membrane.  Sometimes  a  slight 
depression  is  seen  on  the  lower  part 
of  the  sac  at  the  spot  where  the  cord 
terminates  in  the  wall.  This  is  called 
the  %imbilicus,  and  at  its  bottom  the 
central  canal  of  the  cord  has  at  times 
been  seen  to  open. 

In  some  instances  there  is  no  pro- 
trusion, but  rather  a  depression  in 
the  situation  of  the  cleft  between  the 
vertebrae  {spina  bifida  occulta),  the 
cleft  being  occupied  by  the  blended 
membranes,  cord,  and  skin,  and  the 
spot  covered  with  a  tuft  of  hair, 
nsevoid  tissue  or  a  ntevo-lipoma.  In 
obscure  paraplegias,  and  in  contractures  and  deformities  of  the  feet, 
the  back  should  be  examined,  since  this  condition  may  be  present 
though  overlooked  by  the  mother. 

Symptoms.— The  swelling  is  usually  of  a  globular  or  oval  shape, 
translucent,  sessile  or  slightly  pedunculated  and  flaccid,  but  becomes 
tense  and  distended  on  coughing  or  crying.  Pressing  upon  it 
sometimes  causes  the  fontanclles  to  swell  up,  and  may  produce 
convulsions.  When  the  spinal  cord  and  large  nerves  are  involved 
there  may  be  paralysis  of  the  extremities  or  of  the  bladder  or 
rectum.  The  gap  between  the  lamina  of  the  vertebrrc  may  at 
times  be  felt  on  pressing  on  the  sac.  As  a  rule  these  tumours  show 
a  great  tendency  to  enlarge,  and  rupture  spontaneously,  in  which 
case  death  usually  follows  from  the  draining  away  of  the  cerebro- 
u2  n  V.  ''P^''  "^^"ingitis.  A  large  one  often  ruptures  during 
ardefecirve  'nu^S hydrocephalus,  marasmu! 
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Fig.  596. — Syringo-myelocele. 
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Diagnosis.— Its  congenital  origin  will  at  once  distinguish  a  spina 
bifida  from  a  new  growth  developed  subsequently  to  birth  ;  and  its 
situation  in  the  middle  line,  translucency,  increase  of  tension  on 
strainino-,  and  the  gap  between  the  laminse  when  this  can  be  felt, 
will  usitally  serve  to  diagnose  it  from  other  congenital  tumours. 
Fatty  and  ncevoid  tumours  in  the  line  of  the  spines  must  be  presumed 
to  envelop  a  protrusion  of  the  spinal  meninges. 

Treatment.— li  ruptured  at  birth,  or  later,  an  attempt  should  always 
be  made  to  save  the  child's  life,  by  cleaning,  excision  and  suture 
Excision  is  performed  in  all  cases  except  where  there  is  well-marked 
hydrocephalus  and  marasmus.     In  spinal  meningocele  two  vertical 
skin-flaps  are  made,  the  sac  excised,  the  base  ligatured  or  sutured, 
and  the  skin-flaps  brought  together  by  suture.    In  meningo-myelocele 
the  skin  is  reflected  from  the  sac,  the  latter  opened,  the  nerves  and 
cord  dissected  from  the  sac  wall,  and  returned  into  the  spinal  canal 
The  sac  is  now  excised,  the  meningeal  pedicle  ligatured  or  sutured, 
and  the  skin-flaps  brought  together  over  it,  care  being  taken  that 
the  lines  of  suture  in  the  meninges  and  skin  are  not  placed  opposite 
each  other.    The  operation  should  be  done  with  the  child  laid  over 
a  pillow  so  that  the  meningocele  is  the  highest  point,  and  it  should 
be  nursed  after  the  operation  in  this  way.    This  avoids  the  loss  o 
cerebro  spinal  fluid.    The  injection  of  iodine  (Mortons  flmd)  is  not 
only  useless  but  also  dangerous. 

Coccygodynia,  or  pain  in  the  joint  between  the  sacrum  and  coccyx, 
is  generally  attributed  to  a  blow  or  fall,  or  to  injury  received  dimng 
parturition.  When  not  from  injury,  the  origin  of  the  Pain  is 
unknown.  There  is  pain  on  sitting,  on  rising  from  the  sittmg 
posture,  during  defecation  and  on  grasping  the  coccyx  and  moving 
it  with  one  finger  in  the  rectum  and  one  outside.  Treatment.-li 
rest,  anodynes,  and  blisters  fail,  the  coccyx  may  be  removed  through 
a  dorsal  incision,  care  being  taken  not  to  injure  the  rectum. 

Sacrococcygeal  tmnours  are  congenital  in  origin,  and  grow  with 
a  variable  degree  of  rapidity  after  birth.    A  pear-shaped  tumour  may 
form  attached  to  the  lower  end  of  the  sacrum  and  coccyx  or  the 
sacrum  and  coccyx  may  be  buried  in  a  rounded  '--^^-^.^f^^'^l 
the  tumour  grows  within  the  cavity  of  the  sacrum.    The  tumoxus  aie 
of  a  mixed  structure,  classed  as  teratoid,  or  in  some  part  resemblmg 
endotheliomata,  being  composed  of  hyalin  carti  age,  smooth  and 
striped  muscle,  small  dermoid  cysts,  or  glandular  tissue.    Some  are 
clinically  malignant,  grow  with  great  rapidity,  and  aie  found  to 
on  ist  post-mortem'nfainly  of  myxosarcoma  or  to  be         J  «.rcino 
matous     When  definitely  pedunculated,  their  f  ^^^ure  may  be 
principally  multilocular  cystic,  without  any  -^^^^^^'^J'^^^^^^ 
This  last  class  are  amenable  to  surgery,  and  some  ^^^^^  l^f "  ^""^^^^^^ 
fully  excised  with  part  of  the  sacrum  and  coccyx.    Special  caie  must 
be  taken  to  avoid  loss  of  blood. 
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Abdomen,,  aneurysm,  405 

—  contusions  of,  537 

—  foreign  bodies  in  cavity  of, 

566 

—  incisions,  849 

—  laparotomy,  887 

—  paracentesis,  tapping,  876 

—  symptoms  simulated  by  tho- 

racic disease,  904 

■ —  wall  of,  disease,  960 

—  —      injuries,  537 

—  —      suturing,  540 

—  wounds,  bullet,  gunshot,  543 

—  —     penetrating,  539      .  ' 
Abscess,  20 

—  alveolar,  778 

—  of  antrum,  mastoid,  691 

—  —      maxillary,  805 

—  appendicular,  913,  918 

—  axillary,  452 

—  of  bone,  321 

—  of  brain,  500,  669 

—  of  breast,  1123 

—  cerebellar,  672 

—  chronic,  25 

—  dental,  778 

—  embolic,  53 

—  gluteal,  1169 

—  Hilton's  method  of  opening 

24 

—  inguinal,  453,  1035 

—  ischiorectal,  970 

—  of  kidney,  984 

—  of  labium,  1086 

—  lachrymal,  704 

—  liver,  874 

—  lumbar,  1219 

—  mammary,  1123 

—  mediastinal,  835,  842 

—  metastatic,  53 

—  of  muscle,  372 

—  of  neck,  449,  730 

—  of  orbit,  720 

—  pancreatic,  878 

—  parametric,  1094 

—  parotid,  728 

—  pelvic,  1095 

—  perigastric,  855 

—  perimetric,  1096 


Abscess,  perineal,  1044 

—  perinephritic,  984 

—  perityphlitic,  913,  918 

—  popliteal,  454 

—  postpharyngeal  or  retropharyn- 

geal, 817 
prostatic,  1023 

—  psoas,  1219 

—  residual,  26 

—  spinal,  1219 

—  splenic,  880 

—  sternal,  retrosternal,  835 

—  submaxillary,  449 

—  subphrenic,  855 

—  thecal,  379,  1160 

—  of  tongue,  760 

— ■    tonsillar,  peritonsillar,  809 
— •    urinary,  1044 
Absorption,  9 

Accommodation,  errors  of,  721 
Acetabulum,  fracture  of,  570 
Achilles  tendon,  rupture  of,  612 

—  —    division  of,  in  fractured 

leg,  647 

—  —    in  talipes,  1203 
Achillodynia,  1207 
Achondroplasia,  303 

Acne  rosacea,  790 
Acromegaly,  305 
Acromion,  disease  of,  1147 

—  dislocation  of,  584 

—  fracture  of,  GOO 
Actinomycosis,  97 

—  of  bone,  349 
Acupressure  in  hemorrhage,  222 
Acupuncture  for  aneurysm,  401 
Adeno-fibroma,  123 

Adenoid  vegetations,  814 
Adenoma,  139 

—  of  breast,  1128 
Adhesions,  peritoneal,  857,  901 
Adrenal  tumours,  993,  1096,  1117 
Adrenalin  for  hasmorrhago,  222 

—  for  local  analgesia,  240 
Advancement  of  tendons,  376 
Aerocelo,  734 

After-treatment  following  operations, 
196,  865  ' 
Air  cysts,  734 
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Air  in  veins,  283 

Air  passages,  foreign  bodies  in,  527 

—  operations  on,  825 
Alcohol  for  surgical  cases,  197 
Alexander's    operation   for  uterine 

prolapse,  1105 
Alveolar  abscess,  778 

—  sarcoma,  135 
Amblyopia,  toxic,  716 
Ambulatory  treatment  of  fracture,  251 
Ampiitations,  1142 

Amputation  for  compound  fracture, 
261 

—  for  gangrene,  46 
Amyloid  disease,  51 
AnEesthesia,  difficulties,  238 

—  general,  281 

—  local,  analgesia,  240 

—  preparations  for,  234 
Aneesthetics,  adrenalin,  240 

chloroform,  236 

—  cocain  and  eucain,  240 

—  ether,  235 

—  ethyl  chloride,  235 

—  nitrous  oxide,  234 
Anastomosis,  arterio-venous,  877 

—  intestinal,  561 

Anel's  ligature  for  aneurysm,  399 
Aneurysm,  388 

  by  anastomosis,  438,  661 

  arterio-venous,  280 

_    of  bone,  371 

—  causes  of,  388 
caused  by  buUets,  281 

■    —    cirsoid,  438,  661 
  classification  of,  390 

—  clot  in,  390 

•  -  consecutive,  391 
  diagnosis  of,  395 

—  difiused,  391 
_    dissecting,  391 

—  electrolysis  for,  402 

—  excision  of,  397 

—  formation  of,  389 

—  fusiform,  390  . 

—  introduction  of  wire  m,  401 

—  irritation  of  interior  of  sac  by 

needles,  401 

—  ligature  for,  397 

—  manipulation  of,  402 

—  pressure  for,  400 

—  pressure  by,  effects  of,  398 

—  pulse  below,  394 

—  rupture  of,  395 

—  sacculated,  391 
signs  of,  393 

—  spontaneous  cure  oi,  cjy^ 

—  structure  of,  389 

—  suppuration  of,  393 

—  suture  for,  400 

—  traumatic,  280 

—  treatment  of,  396 

—  varicose,  280 


Aneurysmal  varix,  280 
Aneurysms,  abdominal,  405 

—  aortic,  402 

—  at  bend  of  elbow,  405 

—  at  root  of  neck,  402 

—  axillary,  405 

—  carotid,  402 

—  femoral,  406 

—  gluteal,  405 

—  iliac,  406 

—  inguinal,  406 

—  innominate,  402 

—  intracranial,  404 

—  orbital,  404 

—  popliteal,  406 

—  subclavian,  403 

—  thoracic,  405 

Angina  of  neck,  Ludwig's,  729 
Angioma,  436 

Angular  curvature  of  spine,  1218 

—  gouge,  507 

Ankle,  amputation  at,  1209 

—  disease  of,  1196 
— •    dislocation  of,  623 

—  excision  of,  1197 

—  fracture.  Pott's,  640 

—  sprains  of,  264,  612 

—  Syme's  amputation,  209 
Ankyloglossia,  acquired,  758 

—  congenital,  757 
Ankylosis  of  joints,  339 

Anterior  tibial  artery,  ligature  of,  427 
Anthrax,  109 
Antianthrax  serum,  110 
Antisepsis,  177 
Antistreptoccal  serum,  53,  63 
Antitoxins,  60  -,■  e 

Antrum  of  ear,  mastoid,  disease  ot, 
691 

  maxillary,  empyema  of,  805 

    cysts,  and  tumours 

of,  781 

Antyllus,  operation  of,  for  aneurysm, 
400 

Anuria,  calculous,  988 
Anus,  artificial,  890 

  dilatation,  969 

  diseases  of,  960 

  epithelioma  of,  974 

 fissure  of,  964 

_   fistula  of,  971 

—  imperforate,  962 

—  piles,  996 

—  prolapse  of,  965 
_   pruritus  of,  964 

Aorta,  abdominal  compression  of, 

—  aneurysm  of,  402 
  obstruction  of,  42 

—  wound  of,  534 
Aphasia  after  head  injury,  490 
Aphthous  stomatitis,  756 
Appendicectomy,  916 
Appendicitis,  908 
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Appendicosfcomy,  892 
Appendix  vermiformis  iu  hernial  sac, 
923 

—  inversion  of,  897 
Argyll-Robertson  pupil,  358,  725 
Arm,  amputation  through,  1153 

—  diseases  of  humerus,  1151 

—  fractures  of  humerus,  601 

—  tumours  of  humerus,  1152 
Arteries  (see  Aneurysms,  H^mob- 

rhage). 

—  arteritis,  384 

—  —      obliterative  endarter- 

—  —        itis,  386 

—  —       syphilitic,  386 

—  atheroma  of,  384 

—  calcification  of,  387 

—  contusions  of,  274 

—  degeneration  of,  386 

—  embolism,  387 

—  endarteritis  obliterans,  386 

—  injuries  of,  274 

—  ligature  of,  217,  407 

—  obstruction  of,   causing  gan- 

grene, 42 

—  repair  of  wounds  of,  213,  276 

—  rupture  of,  274 

—  suture  of,  279 

—  syphilitic  disease  of,  386 

—  torsion  of,  221 

—  varix  of,  438,  661 

—  wounds  of,  276 
Arteriosclerosis,  46 
Arterio-venous  aneurysm,  280 
Arthrectomy,  1141 
Arthritis,  acute,  rheumatic,  352 

—  chronic  rheumatic,  353 

—  deformans,  334,  353 

—  from  tabes,  Charcot's  disease, 

358 

—  gonorrhceal,  349 

—  gouty,  356 

—  hEemophilic,  356 

—  neuropathic,  357 

—  osteo-,  354 

—  pyogenic,  suppurative,  336,  341 

—  syphilitic,  350 

—  in  syringomyelia,  359 

—  tuberculous,  343 
Arthrodesis,  1154 
Artificial  respiration,  210 

Ascites,  artificial  venous  anastomosis 
for,  877 

—  tapping  abdomen  for,  876 
Asepsis,  181 

Asphyxia,  210 

Aspiration  of  bladder,  1020 

—  of  pericardium,  841 

—  -    of  pleura,  836 
Astigmatism,  722 
Astragalus,  dislocation  of,  624 

—  excision  of,  1198 

—  fracture  of,  618 
W. 


Ataxia,  joints  in,  358 
Ateleiosis,  302 
Atheroma,  384 
Atheromatous  cyst,  471 
Atlas  vertebra,  injury  of,  652 
Atlo-axoid  disease,  1225 
Atrophic  rhinitis,  795 
Atrophy  of  bone,  300 

—  —    muscle,  371 

—  —    optic  nerve,  716 

—  —    skull,  664  - 

—  —    of  testicle,  1084 
Attic  disease,  689 
Auditory  vertigo,  697 

—  nerve  injury,  485 
Aural  exostosis,  683 

—  polypi,  690 
Auricle,  injuries  of,  514 

— •    malformations,  681,  730 
Avulsion  of  limb  and  nerves,  289 
Axillary  abscess,  452 

—  aneurysm,  405 

—  artery,  ligature  of,  417 

—  glandular  diseases,  452 

—  vein,  ligature  of,  433 
Axis  vertebra,  disease,  1225 

—  —      injury,  652 

Bacilli,  57 

Bacillus  anthracis,  109 

—  coli,  110 

—  of  diphtheria,  107 

—  mallei,  100 

—  of  malignant  cedema,  111 

—  of  tetanus,  104 
— ■    of  tubercle,  90 

—  of  typhoid  fever,  112 
Back,  injuries  of,  648 

Bacteria,  parasitic,  pathogenetic,  59 

—  pyogenic,  61 

—  saprophytic,  58 
Bacteriffimia,  51 
Bacteriolysis,  10,  60 
Baker's,  Motrant,  cysts,  383 

—  tracheotomy  tube,  830 
Balanitis,  1035 

Ball's  method  of  cure  of  fissure, 
965 

Ballooning  of  rectum,  978 
Bandages,  195 

—  plaster,  silicate,  249 

Bands,  intestinal  strangulation  by, 
901  ■ 
Barker's  method  of  cure  of  hernia, 
947 

—  —        of  local  analgesia, 

240 

—  —        of  wiring  patella, 

637 

Base  of  skull,  fracture  of,  483 
Bassini's  method  of  cure  of  hernia. 
948  ' 

78 
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Baths  antiseptic,  179 
Bavarian  splint,  250 
Bedsores,  37 

Biceps  tendon,  rupture  of,  272,  580 
Bier's  intra-arachnoid  injections,  241 
Biffelow's  classification  of  dislocation 
of  hip,  614 

—  operation  of  lithotrity,  1017 
Bilharzia,  115 
Biliary  colic,  868 

—  surgery, -866 
Billroth's  operation  for  excision  of 

tongue,  770 
Bilocular  hernia,  943 

—  stomach,  858 
Biniodide  of  mercury,  179 
Bishop's  method  of  cure  of  hernia, 

946 

Bites  by  snakes,  203 
Black-eye,  485,  720 
Bladder,  aspiration  of,  1020 

—  atony  of,  1008 
_    calculus  of,  1012,  1016 
- —    cancer  of,  1012 

—  catheterisation,  1049 

—  cystectomy,  1022 
_    cystitis,  1006 

—  cystoscopy,  1004 

—  cystotomy,  perineal,  1019 
  —       suprapubic,  1021 

—  diseases  of,  1004 

—  drainage  of,  suprapubic,  1021 

—  examination  of,  1004 
  extravasation  of  urine,  1046 

—  extroversion  of,  1031 

—  fistula,  1011 

—  foreign  bodies  in,  575,  579 

—  hsematuria,  1054 

—  inflammation  of,  1006 

—  incontinence,  1058 

—  injuries  of,  570 

—  inversion  of,  1008 

—  irritability  of,  1008 

—  lithotomy,  perineal,  1019 
  —       suprapubic,  1012 

—  lithotrity,  1017 

—  malformations  of,  1031 

—  papilloma,  1011 

—  paralysis  of,  1008 

—  prostate,  1023 

—  puncture  of,  1020 

—  retention  in,  1047 

—  rupture  of,  570 

—  sacculated,  1037 

—  sounding,  1014 

—  in  spinal  injuries,  653 

—  stone  in,  1012,  1016 
■—    in  stricture,  1037 

—  tuberculous  disease  of,  1009 

—  tumours  of,  1011 

—  ulcer  of,  1011 

—  urine,   air    in,  pneumaturia, 

1011 


Bladder,  urine,  alkaline,  decomposi- 
tion of,  1000,  1008 

  —   blood  in,  hsematuria, 

1054 

—  —    chyle  in,  1055 

  —    extravasation  of,  1046 

—  —   incontinence,  1053 

—  —    retention,  1047 

—  vesiculse  seminales,  1023 

—  wounds  of,  572 
Bleeding  (see  HiEMOEKHAGE),  206 

—  [see  Venesection),  435 
Blepharitis,  702 
Blindness,  715 

Blood  cysts,  134,  161,  104,  371 

  saline  infusion  for  loss  of,  212 

Blood-vessels,  diseases  of,  384 
  —     injuries  of,  274 

Boils,  467 

Bone,  abnormalities  of,  802 

—  abscess  of,  321 

—  achondroplasia,  303 

—  acromegaly,  305 

_   actinomycosis  of,  349 

—  ankylosis  by,  339 

—  ateleiosis,  302 

—  atrophy  of,  300 

—  cancer  of,  370 

—  caries  of,  326 

—  chondroma  of,  364 

—  cretinism  aSecting,  307 

—  cysts  in,  370 

—  diseases  of,  295 

—  epiphysitis,  317,  323 

—  exostosis,  365 

—  fibroma  of,  366 

—  fracture  of,  242 

—  fragility  of,  316 
  gigantism,  305 

—  grafting,  330 
_    hypertrophy  of,  302 

  infantilism,  302 

  inflammation  of,  316 

—  injuries  of,  242 

—  lipoma  of,  367 

—  marrow,  299 

—  mikromelia,  304 

—  moUities  ossium,  314 

—  necrosis  of,  322 
_    osteitis,  320 

    deformans,  361 

  osteo-arthritis,  354 

—  osteo-arthropathy,  360 
_    osteogenesis  imperfecta,  302 

—  osteoma,  865 
 osteomalacia.  314 

—  osteomyelitis,  820 

—  osteoporosis,  801 

—  osteopsathyrosis,  304 
._   osteotomy,  1178,  1193 

—  periostitis,  317 
_   pulsatile  tumours  of,  3  ( 1 

—  pyogenic  inflammation  of  341 
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Bone,  repair  of,  330 

—  rickets  affecting,  308 

—  sarcoma  of,  367 

—  sclerosis  of,  302 

—  scurvy  affecting,  308 

—  sequestrotomy,  324 

—  suppuration  in,  319 

—  suture  of,  254 

—  syphilis  of,  350 

—  transformation  in  architecture 

of,  298 

—  trephining  for  abscess  of,  328 

—  tuberculosis  of,  343 

—  timiours  of,  364 

—  typhoid  inflammation  of,  343 

—  varieties  of  inflammation  of, 

341 

—  vascular  tumours  of,  371 
Boric  acid,  179 

Bovee's  method  of  uniting  ureter,  567 

Bow-legs,  1194 

Bowel  (see  Intestines). 

Bowels  moved  after  operation,  197 

Box  splint,  646 

Brachial  aneurysm,  405 

—  artery,  ligature  of,  418 

—  plexus,  injury,  290 

—  neuralgia,  464 
Brain,  abscess  of,  499,  669 

—  aneurysm,  404 

—  cephalalgia,  489,  676 

—  cephalhydrocele,  509 

—  cerebrospinal  fluid  tension,  486 

—  circulation  in,  488 

—  compression  of,  494 

—  concussion  of,  492 

—  contusion  of,  495 

—  cyst  of,  hydatid,  676 

—  encephalocele,  509 
.  —   epilepsy,  675,  676 

—  extravasation  of  blood  on,  496 

—  haemorrhage  from  injury,  495 

—  hernia  of,  510 

—  hydrocephalus,  676 

—  inflammation  of,  499,  669  ■ 

—  injuries  of,  486 

—  irritation  of,  493 

—  laceration  of,  496 

—  localisation,  489 

—  meningitis,  667 

—  meningocele,  605 

—  microcephaly,  677 

—  oedema  of,  499 

—  optic  neuritis,  491 

—  pressure  on,  480 

—  protusion  under  scalp  of,  509 

—  skull  in  relation  to,  501 

—  suppuration  in,  499,  699 

—  topography  of,  501 

—  trephining,  505 

—  tumours  of,  674 

—  wound,  gunshot,  500 

—    through  orbit,  514 


Branchial  carcinoma,  734 

—  cysts,  731 

—  fistulse,  730 

Breast,  abnormalities  of,  1122 
■-    abscess  of,  1123 

—  adenoma  of,  1128 

—  carcinoma  of,  1132 

—  cystic  disease  of,  1120 

—  cysts  of,  1122 

—  duct  carcinoma  of,  1135 

—  epithelioma  of  nipple  of,  1136 

—  excision  of,  1137 

—  galactocele  in,  1129 

—  hypertrophy  of,  1125 

—  mastitis,  1023 

—  neuralgia  of,  1122 

—  palliative  treatment  of  cancer 

of,  1136 

—  prolapse  of,  1126 

—  sarcoma  of,  1131 

—  syphilis  of,  1127 

—  tubercle  of,  1126 

—  tumours  of,  1127 
Bronchi,  foreign  bodies  in,  527 
Bronchocele,  737 

Bruises,  204 
Bryant's  line,  616 

—  splint,  1174 
Bubo,  453,  1035 

Bullet  or  gunshot  wounds,  199 

—  causing  aneurysm,  281 
Bullet  or  gmishot  wounds  of  abdo- 
men, 543 

—  —      —       of    brain  and 

skull,  500 

Bunion,  470 

Burns  and  scalds,  205 

—  and  corrosions  of  oesophagus. 

523 

—  by  x  rays,  209 
Bursse,  diseases  of,  380 

CiECOSTOMY,  892 

Caecum,  retention  in,  906 
Cassarean  section,  1121 
Calcification  of  arteries,  387 
Calcium  chloride  in  haemophilia,  227 
Calculous  anuria,  988 
Calculus,  biliary,  866 

—  in  bladder,  1012 

—  in  female  bladder,  1016 

—  intestinal,  893,  910 

—  of  kidney,  987 

—  pancreatic,  879 

—  of  prostate,  1024 

—  salivary,  770 

—  in  uretor,  998 

—  in  urethra,  1053 

—  urinary,  1000 
Callus,  247 

Cancer  {see  Cabcinoma). 
Cancrum  oris,  733 
Capillaries,  new  formation  of,  8 
78—2 
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Carbolic  acid,  175 

—  gangrene  from,  45 

—  poisoning  by,  178 
Carbonic  acid,  or  oxide  asphyxia,  210 
Carbuncle,  468 

—  of  lip,  745 

_   malignant  (see  Anthbax). 
Carcinoma,  141 

—  acinous,  146 

—  anticipation  of,  154 
_    of  bladder,  1012 

of  bone;  370 
_    of  branchial  clefts,  734 
_    of  breast,  1132 

—  causation  of,  117 
_    of  chorion,  149 

—  clinical  course  of,  145 
    —       anomalous,  145 

_    colloid,  143  . 
_    columnar-celled,  or  cylmdrical, 

148 

—  degeneration  of,  143 

—  dissemination  of,  143 

—  encephaloid,  148 

—  epithelial,  150 

—  glandular,  143 
_   hard,  147 

—  of  jaw,  783 

—  intestine,  900 

—  of  kidney,  991 
_    of  lip,  745 

—  medullary,  148 
  metastatic,  144 

—  of  oesophagus,  844 

—  of  penis,  1060 

—  of  prostate,  1031 
  of  rectum,  976 

—  rodent,  153 

—  scirrhous,  146 

—  of  scrotum,  1062 
_    soft,  148 

  spheroidal-celled,  146 

 squamous-celled,  150 

—  of  stomach,  859 
_    of  testicle,  1082 

—  of  tongue,  765 

—  of  tonsil,  813 

—  treatment  of,  154 
  varieties  of,  146 

—  of  uterus,  1114 
_    of  vulva,  1088 

Carden's  amputation  above  the  knee, 

1185 
Caries,  326 
_   of  skull,  663 

—  of  teeth,  774 
_    of  temporal  bono,  691 

—  of  vertebrjE,  1218 
Carotid  aneurysm,  402 

—  artory,  ligature  of,  41U 
Carpus,  dislocation  of,  596 

—  fracture  of,  611 
Cartilage,  degeneration  of  artioular.ddi 


Cartilaginous  tumours,  364 
Caruncle  of  female  urethra,  1088 
Castration,  1083 
Cataract,  712 
Catgut  ligatures,  188  . 
Catheterism  of  Eustachian  tube,  679 
_      —    of  ureter,  982 

  —    of  male  urethra,  1049 

  —    of  female  urethra,  1089 

Catheters,  cleaning  of,  183 
Cautery  in  haemorrhage,  222 
Cavernous  aneurysm,  404 
Cell  nests,  150 
Cellulitis,  63 
Cephalalgia,  489 

—  trephining  for,  676 
Cephalhsematocele,  662 
Cephalhsematoma,  476 
Cephalhydrocele,  509 
Cerebellar  abscess,  672 
Cerebral  abscess,  500,  669 

—  injuries,  486 

—  localisation,  489,  501 
Cef ebro-spinal  fluid,  486  ■ 
Cerumen  in  ear,  683 
Cervical  exostosis,  730 

—  glands,  450,  730 

—  sympathetic,  293,  742 
vertebrae,  disease  of,  1225 

Cervico-occipital  neuralgia,  464 
Cervix  uteri,  diseases  of,  1108,  1114 
Chalazion,  702 
Chancre,  73,  77, 1058 
Charbon,  109 

Charcot's  joint  disease,  358 
Cheek,  disease  of,  726 
Chemosis,  704 
Chemotaxis,  11 

Chest  contents,  injuries  of,  532 

—  operations  on,  836 

  wall,  diseases  of,  835 

  —    injuries  of,  529 

—  wounds  of,  531 

Chilblains,  461     ,  no  ioro 

Chimney-sweeper  s  cancer,  lib,  iuo- 
Chloroform  anaesthesia,  236 
Chloroma,  137 
Cholecystectomy,  871 
Cholecystendysis,  870 
Cholecyst-enterostomy,  870 
Cholecystotomy,  869 
Choledocho-lithotomy,  871 
Choledochectomy,  872 
Choledochotomy,  871 
Cholelithiasis,  866 
Cholestcatomatous  tumours, 
Chondroma,  364 
Chondromalacia,  304 
Chondro-sarcoma,  369 
Chopart's  amputation,  1212 
Chordee,  1035 

Chorio-epithelioma,  149,  iii  < 
Choroiditis,  710 
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Chyle  fistula,  114,  283 

—  cyst  of  mesentery,  161 

—  in  peritoneum,  chylous  ascites, 

114 

—  in  scrotum,  chylous  hydrocele, 

1063,  1069 

—  in  urine,  chyluria,  113,  1055 
Chylocele,  1068 

Cicatrices,  32 

—  diseases  of,  204 
Ciliary  blepharitis,  702 

Ciliary  body,  inflammation  of,  710 
Circular  amputation,  1142 
Circular  enterorrhaphy,  554 
Circimicision,  1057 
Cirsoid  aneurysm  of  scalp,  661 
Clavicle,  disease  of,  1145 

—  dislocation  of,  583 

—  excision  of,  1146 

—  fracture  of,  597 
Clavus,  470 

Claw  hand,  292 

Cleft  palate,  750 

Clitoris,  disease  of,  1088 

Cloacse  in  bone,  324 

Clove-hitch,  216 

Club-foot,  1202 

Cocain  for  local  analgesia,  240 

Coccygodynia,  570, 1230 

Coccyx,  fracture  of,  570 

Cock's  operation  for  stricture,  1044 

Coeliotomy  or  laparotomy,  887 

Cold  in  inflammation,  16 

—  haemorrhage,  221 
Colectomy,  890 

Coley's  fluid  for  sarcoma,  157 
Colitis,  892 
Collapse  (see  Shock). 
Colles'  fracture  of  radius,  609 

—  law,  74 
Colloid  cancer,  143 

—  degeneration,  160 
Colon  bacillus,  110 

— •    excision  of  cancer  of,  890 

—  inflammation  of,  892 

—  stricture  of,  900 

—  volvulus  of,  894 

Colostomy  or  colotomy,  inguinal,  890 
Colpotomy,  1095 
Comminuted  fracture,  243 
Common  carotid  artery,  ligature  of 
410 

—  iliac  artery,  421 
Compound  dislocation,  266,  268 

—  fracture,  269 
Compression  of  brain,  494 
Concussion  of  brain,  492 

—  of  spinal  cord,  654 
Condylomata,  81 

Condy's  fluid  {see  Permanganate  of 

Potash),  179 
Congenital  dislocation  of  hip,  1180 

—  hernia,  939 


Congenital  syphilis,  85 
Conical  cornea,  708 
Conjunctiva,  diseases  of,  704 

—  wounds  of,  706 
Connective  tissue,  diseases  of,  380 

—  —      tumours,  122 
Connell's  intestinal  suture,  653 
Continuous  suture,  190 
Contraction,  Dupuytren's,  1165 
Contracture,  373 

Contrecoup,  fracture  o^  skull  by,  483 
Contused  wounds,  204 
Contusions  of  abdominal  wall,  537 

—  of  arteries,  274 

—  of  brain,  495 

—  of  chest  wall,  629 

—  of  cranial  bones,  478 

—  of  face,  511 

—  of  joints,  264 

—  of  larynx,  520 

—  of  lung,  532 

—  of  muscles,  272 

—  of  nerves,  290 

—  of  scalp,  476 
Convulsive  tic,  463 

Cooper's  classification  of  dislocations 

of  the  hip,  614 
Coracoid  process,  fracture  of,  600 
Coredialysis,  709 
Cornea,  diseases  of,  706 

—  inflammation  in,  7 
Corns,  470 

Coronoid  process  of  jaw,  fracture  of,  516 

—  of  ulna,  fracture  of,  611 
Coryza,  794 

Costal  cartilages,  fractures  of,  531 
Oosto-transversectomy,  1225 
Counter  opening,  25 
Cowper's  glands,  inflammation  of, 

1035 
Coxalgia,  1170 
Coxa  vara,  1178 
Coxitis,  1170 

Cradle,  swing,  for  fractured  leg,  644 
Cramp,  muscular,  373 
Cranial  bones,  injuries  of,  478 

—  nerves,  injuries  of,  492 
Craniectomy,  677 
Craniotabes,  88 

Crepitus,  244 

Cretinism,  307,  739 

Cricoid  cartilage  fracture,  521 

Crutch-palsy,  263,  291 

Crystalline  lens,  disease  of,  712 

Curvature  of  spine,  angular,  1218 

—  —         lateral,  1214 
Cut  throat,  519 

—  wrist,  580 
Cyclitis,  710 
Cycloplcgia,  725 
Cylindrical  carcinoma,  148 
Cystectomy,  1022 
Cysticercus  cellulosse,  164 


1238 


INDEX. 


Cystic  degeneration,  159 

—  disease  of  breast,  1126 

—        kidney,  991 

—  —        ovary,  1096 

—  —        testis,  1081 

—  duct,  obstruction  of,  868 

—  hygroma,  162,  731 
Cystitis,  1006 
Cystocele,  1093 
Cystotome,  714 
Cystotomy,  perineal,  1019 

—  suprapubic,  1021 
Cysts,  159 

—  air,  734 

—  atheromatous,  163,  471,  660 

—  of  auricle,  681 
_   Baker's,  383 

—  blood,  164 

—  in  bone,  370 

—  of  brain,  676  . 
_  branchial,  730 
_    of  breast,  1129 

  broad  ligament,  1097 

—  bursal,  382 

—  chyle,  161 

—  congenital,  161 
  cysticercus,  164 

—  dentigerous,  781 

—  dermoid,  163 

—  extravasation,  161 

—  exudation,  161 

—  hydatid,  165 

—  implantation,  164 

  inguinal  canal,  1069,  1087 

—  of  jaw,  781 

—  of  labium,  1088 

—  of  lip,  745 

—  of  liver,  873 

—  lingual,  771 

—  lymph,  161 

—  Meibomian,  702 
— ■   mesenteric,  882 

—  milk,  1129 

—  mucous,  160 

—  in  neck,  731 

—  of  ovary,  1096 

—  pancreatic,  879 

—  papilliferoiis,  of  ovary,  1097 

—  parasitic,  164 

—  parovarian,  1098 

—  popliteal,  383 

—  retention,  160 

—  of  scalp,  660 

_    sebaceous,  163,  471,  660 

—  serous,  164 

—  thyroglossal,  733 

—  treatment  of,  169 
Cystoscopy,  1004 
Czerny-Lembert  sutures,  551 

Dactylitis,  tuberculous,  1163 
Davies-Colley  operation  on  palate, 


Davies-Colley  operation  for  circum- 
cision, 1057 
Deafness,  695 

Decalcified  bone  chips,  330 
Deciduoma,  149,  1117 
Decubitus,  or  bedsore,  37 
Deformities  of  foot,  1198 

—  of  hand,  1165 

—  of  hip,  1178 
_    of  knee,  1191 

—  lip  and  palate,  746 

—  of  neck,  734 
Degeneration  of  arteries,  386 

—  coUoid,  160 

—  cystic,  159 

—  hyalin,  160 

—  myxomatous,  159 

—  of  nerves,  284 

—  reaction  of,  287 
Delirium,  traumatic,  229 

—  tremens,  229 
Dental  abscess,  778 
Dentigerous  cysts,  781 
Depillatory,  184 
Depressed  fracture  of  skuU,  481 
Dermoid  cysts,  163 

of  neck,  732  •■ 

—  of  ovary,  1097 
Diabetic  gangrene,  46 
Diapedesis,  5 

Draphragm,  wounds  of,  536 
Diaphragmatic  hernia,  957 
Diet  after  operations,  196 
Difiuse  lipoma,  125 
Diffused  aneurysm,  391 
Dilatation  of  urethral  stricture,  1039 
Diphtheria,  bacillus  of,  107 

  of  the  conjunctiva,  705 

  of  the  fauces,  813 

—  laryngeal,  820 

—  wound,  108 
Diplopia,  723  ^      .  r-t^ 
Discission  operation  for  cataract,  I  Li 
Disinfectants,  177 
Dislocations,  265 

  compound,  266,  268 

  congenital,  so  called,  305 

_         _       of  hip,  1180 
  fractures  with,  262 

—  lower  extremity,  613 
  reduction  of,  268 

—  signs  of,  266 

—  unreduced,  267 
  upper  extremity,  583 

Dissecting  aneurysm,  391 
Dissection  wounds,  201 
Dorsalis  pedis  artery,  ligature  of,  42  ( 
Dorsum  ilii,  dislocation  on,  614 
Drainage  of  wounds,  193 
Dressings,  195 

Drowning,  recovery  from,  iiu 
Dry  mouth,  757 
754     Ducrey's  bacillus  of  soft  sore,  i6 
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Dugas'  test  for  dislocation  of  humerus, 
580 

Duodenal  ulcer,  866 
Duplay's  nasal  speculum,  791 
Dupuytren's  contraction,  1165 

—  splint,  645 

Dura  mater,  injuries  of,  496 

—  inflammation  of,  meningitis, 
667 

Dwarfing,  302 

Dysmenorrhcea  surgical  treatment  of, 

1108 
Dysphagia,  843 

DyspncBa,  by  anaesthetics,  238 

—  by  accidents,  210 

—  by  fat  embolism,  268 

—  laryngeal,  520,  819 

—  pleural,  532,  839 

—  thymic,  742 

—  thyroid,  739 


Ear,  abscess  in  brain  from,  669 

—  ache,  684 

—  diseases  of,  678 

—  —    of  external,  680 

—  —    of  internal,  696 

—  —    of  meatus,  681 

—  —    of  middle  ear,  684 

—  examination  of,  678 

—  —    Eustachian  catheterisa- 

tion,  679 

—  —    inflation    by  Politzer's 

bag,  679 

—  external  or  auricle,  epithelioma 

of,  681 

—  —  —  heematoma 

of,  681 

—  —  —      injury  of, 

514 

—  —         —  malforma- 

tion of, 
681 

—  —         —  outstanding, 

681 

—  haemorrhage  from,  692 

—  —    in  fractured  skull,  484 

—  internal,  Meniere's  disease,  697 

—  —       tinnitus,  697 

—  —      vertigo,  697 
meatus,  boil,  furuncle  of,  682 

—  --       cerumen  or  wax  im- 

pacted, 683 

—  —       eczema  of,  680 

—  —      exostosis  of,  084 

—  —       foreign  bodies  in,  515 

—  —       otomycosis,  G83 

—  membrane,  artificial  drum,  694 

—  —       incision  of  tympanic, 

myringotomy,  686 

—  middle  ear,  attic  disease  of,  689 

—  —  caries    of  bone  of, 

691 


Ear,  middle  ear,  catarrh  of,  acute, 

686 

—  —  —    chronic,  687 

—  —  •  —    dry,  695 

—  —         mastoid  disease  of, 

691 

—  —  — ■  operations, 

693 

—  —  otorrhoea,  687 

—  —  polypi,  690 

—  —  tumours  of,  696 

-    sinus     thrombosis  following 
disease  of,  667 
Echiiiococcus,  165 
Ecohondroses,  364 
Ectopia  testis,  1084 

—  vesicae,  1031 
Ectopic  gestation,  1118 
Ectropion,  703 

Elbow,  ankylosis  of,  1153 

—  arthrectomy  of,  1154 

—  dislocation  of,  592 

—  excision  of,  1154 

—  flail,  1154 

—  gland  above,  453 

—  joint,  disease  of,  1153 

—  olecranon  bursa,  382 

—  punctured  wound  of  cubitial 

space,  405,  419 

—  venesection  at  the,  435 
Electric  current  injuries,  209 
Electrolysis  for  analgesia,  241 

— ■    for  aneurysm,  402 

—  for  naevus,  438 
Electroprobe,  500 
Elephantiasis,  114,  444 

—  scroti,  1063 

—  of  the  labium,  1088 
Embolic  abscesses,  53 
Embolism,  387 

—  fat,  263 
Embryoma,  158 
Emmetropia,  721 
Emphysema,  surgical,  635 
Emprosthotonos,  106 
Empyema,  28 

—  of  frontal  sinus,  807 

—  -    of  gall  bladder,  868 

—  of  mastoid  antrum,  691 

—  of  maxillary  antrum,  805 

—  of  pericardium,  841 

—  of  thorax,  837 
Encephalitis,  669 
Encephaloccle,  509,  665 
Enchondroma,  364 
Encysted  calculus,  1014 

—  hernia,  940 

—  hydrocele,  1069 
Endarteritis,  386 
Endometritis,  1108 
Endosteal  sarcoma,  368 
Endothelioma,  135 

—  of  bone,  369 
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Endothelioma  of  parotid,  728 
Eiiemata,  aperient,  183 

—  cleansing,  197 

—  fluid,  212 

—  nutrient,  197 
Enterectomy,  889 
Enteritis,  904 
Enterocele,  923, 981 
Entero-epiplocele,  923,  932 
Enterolith,  893,  910 
Enteroptosis,  877 
Enterorrhaphy,  649 
Enterostomy,  889 
Enterotomy,  887 
Entropion,  703 
Enuresis,  1053 
Enzymes,  60 

Eperon  or  spur  in  colostomy,  891 
Epidermis,  grafting  of,.  39 
Epididymitis,  1074 
Epiglottis,  wounds  of,  519 
Epilation  for  redundant  hairs,  470 

—  ringworm,  659 
Epilepsy,  focal,  676 
Epileptiform  neuralgia,  463 
Epiphora,  703 
Epiphyses,  injuries  of,  257 
Epiphysitis,  323 
Bpiplocele,  932 
Epiplo-euterocele,  923,  932 

—  nests  or  pearls,  750 
Episcleritis,  708 
Epispadias,  1032,  1090 
Epistaxis,  792 
Epithelial  cysts,  163 
Epithelioma  (see  Carcinoma),  150 

—  of  anus,  974 

—  of  auricle,  681 

—  of  bone,  370 

—  of  cervix  uteri,  1114 

—  of  larynx,  824 

—  of  leg,  1195 

—  of  lip,  745 

—  of  oesophagus,  844 

—  of  penis,  1060 

—  of  scrotum,  1062 

—  of  tongue,  765 

—  of  vulva,  1088 
Epulis,  744 
Erasion  of  joints,  1141 
Ergot  causing  gangrene,  44 
Errors  of  accommodation,  of  refrac- 
tion, 721 

Erysipelas,  62 

—  and  cellulitis,  68 

—  collulo-cutaneous,  67 

—  cutaneous,  66 
■   —    phlegmonous,  67 

—  of  scalp,  659 
Esmarch's    tubing   in  amputation, 

1142 

Esthiomene,  1088 
Estlander's  operation,  840 


Ether  anesthesia,  235 
Ethmoidal  sinuses,  disease  of,  808 
Ethyl  chloride  anaesthesia,  235 
Eucain  analgesia,  240 
Eustachian  catheter,  679 
Excision  of  aneurysm,  397 

—  of  breast,  1137 

—  of  cancer,  154 

—  of  jaw,  785,  771 

—  of  joints,  1141 

—  of  larynx,  834 

—  of  lymphatic  glands,  449 

—  of  rectum,  979 

—  of  testicle,  1083 

—  of  thyroid,  740 

—  of  tongue,  767 
Exercises,  spinal,  1216 
Exomphalos,  953 
Exophthalmic  goitre,  741 
Exostosis,  365 

— -    aural,  684 

—  neck,  730 

—  subungual,  1209 
Exothyropexy,  741 
Extension  in  dislocation,  268 

—  of  fractures,  630 

External  carotid  artery,  ligatm-e  of ,  41 3 

—  iliac  artery,  hgature  of,  421 
Extraction  of  cataract,  713 

—  of  teeth,777 
Extra-genital  chancre,  79 

—  uterine  foetation,  1118 
Extravasation  of  urine,  1046 
Extremity  upper,  amputation  of,  1148 
Extroversion  of  bladder,  1031 

Eye,  diseases  of,  699 

—  enucleation  of,  720 

—  examination  of,  699 

—  foreign  bodies  in,  708.  718 

—  wounds  of,  708 
Eyeball  excision,  720 

—  suppuration,  718 
Eyelids,  diseases  of,  702 


Pace,  disease  of,  699 

—  injuries  of,  511 
Facial  artery,  ligature  of,  415 

—  nerve,  injury  of,  294 

—  spasm,  468 
Feecal  fistula,  986 
Faeces,  impaction  of,  893 
Fallopian  tubes,  diseases  of,  1093 
False  joint,  252 

—  passage  in  urethral  stricture, 

1049 

FarabcEuf's  subastragaloid  amputa- 
tion, 1211 
Farcy,  102 

Fascioe,  diseases  of,  380 

  contraction  of  palmar,  1165 

Fat-embolism  after  fracture,  263 
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Fat  necrosis,  pancreatic,  878 
Fatty  tumour,  124 
Fauces,  diseases  of,  812 
Female  genitals,  diseases  of,  1086 

—  —        injuries  of,  574 

—  bladder,  stone  in,  1016 
Femoral  aneurysm,  406 

—  artery,  ligature  of,  424 

—  hernia,  949 

Femur,  amputation  through,  1185 

—  diseases  of,  1182 

—  dislocation  of,  613 

—  exostosis  of,  1183 

—  fracture  of,  625 

—  gumma  of,  1183 

—  osteomyelitis,  septic,  of,  1182 

—  osteotomy  of,  1178 

—  necrosis  of,  1182 

—  sarcoma  of,  1183 

—  separation  of  lower  epiphysis  of, 

682 

Fever,  hectic,  50 

—  inflammatory,  12 

—  tra-umatic,  simple,  49 

—  —       septic,  49 

—  urethral,  1051 
Fibro-adenoma,  123 
Fibroblasts,  6 

—  cellular  tumours,  122 
Fibroma,  122 
Fibromyoma  uteri,  1109 
Fibula,  diseases  of,  1195 

—  fracture  of,  638 

Fifth  nerve,  neuralgia  of,  456 
Filaria  medinensis,  114 

—  sanguinis  hominis,  113 
Finger,  chancre  of,  79 

—  constricted  by  ring,  582 

—  deformities  of,  1166 

—  loose,  1163 

—  paronychia,  whitlow,  1160 

—  snapping,  1168 

—  tuberculous  dactylitis,  1163 

—  wound,  infected,  of,  1160 
Fingers,  amputation  of,  1167 
First  intention,  union  by,  170 
Fishing-gut  sutures,  189 
Fissure  of  anus,  964 

—  of  spine,  1228 
Fistula,  26 

—  biliary,  868 

—  branchial,  780 

—  ffecal,  936 

—  in  ano,  971 

—  lymph,  448 

—  recto-vaginal,  676 

—  salivary,  513 

—  umbilical,  859 

—  ureteral,  576 

—  urinary,  1045 

—  vesico-intestinal,  1011 
•7    vesico-vaginal,  675 

Flail  elbow,  1154 


Flail  knee,  1194 

Flap  amputations,  1144 

Flat-foot,  1201 

Flatus  after  '  abdominal  operations, 

197,  547 
Floating  kidney,  998 
Floor  of  mouth,  diseases  of,  770 
Focal  epilepsy,  676 
Fomentations,  15,  179 
Food  after  operations,  196 
Foot,  amputation  of,  1209 

—  deformities  of,  1198 

—  injuries  of,  623,  640 
Foramen  caecum,  thyroid  tumour  at, 

733 

Forceps,  adenoid  vegetations,  815 

—  aural,  678,  683,  695 

—  eye  fixation,  710,  714 

—  harelip,  -747 

—  nasal  septum,  803 

—  rongeur,  507 

—  tooth,  776 
Forcipressure  in  haemorrhage,  220 
Forearm,  amputation  of,  1158 
Foreign    bodies,    localisation  of  by 

X  rays,  582 
Foreign  body  in  air-passages,  527 

—  in  bladder,  575,  579 

—  in  bronchi,  527 

—  in  ear,  515 

—  in  eye,  708,  718 

—  in  hand,  582 

—  in  intestine,  898 

—  in  larynx,  527 

—  in  nerves,  290 

—  in  nose,  514 

—  in  ossophagus,  528 

—  in  pharynx,  523 

—  in  peritoneal  cavity,  666 

—  in  rectum,  574 

—  in  stomach,  565 

—  in  trachea,  527 

—  in  urethra  of  female,  575 

—  —      of  male,  579 

—  in  vagina,  575 
Fractures,  242 

—  callus,  247 

—  causes  of,  242 

—  complications  of,  262 

—  compound,  259 

—  crepitus  in,  244 

—  diagnosis  of,  245 

—  with  dislocation,  262 

—  epiphyses,  separation  of,  257 

—  false  joint  after,  252 

—  fat  embolism  after,  268 

—  fixation  by  operation,  264 

—  greenstick,  242,  607 

—  implicating  a  joint,  262 

—  malunited,  256 

—  massage  and  movement  after. 

251 

—  pathological,  316 
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Fractures,  reduction  of,  248 

—  signs  of,  244 

—  simple,  subcutaneous,  248 

—  treatment  of,  248 

—  imion  of,  245 
ununited,  252 

—  varieties  of,  242 

—  vicious  union  of,  256 
Fraenkel's  nasal  speculum,  791 
Fragilitas  ossium,  316 
Frank's  suture  in  gastrostomy,  850 
Frontal  sinus,  disease  of,  807 
Frostbite,  44 

Furneaux  Jordan's  hip  amputation, 

1177 
Furunculus,  467 
Fusiform  aneurysm,  396 

Gag,  Smith's,  for  cleft  palate  opera- 
tion, 750 
Galactocele,  1129 
Gall-bladder,  distension  of,  867 

—  draining  the,  869 

—  empyema  of,  868 

—  extirpation  of,  871 

—  injuries,  566 

  maglignant  disease  of,  869 

—  surgery  of,  866 
Gall-ducts,  obstruction  of,  868 
Gall-stones,  impaction  of  in  intestine, 

893 

Ganglion,  378 
Gangrene,  40 

—  amputation  in,  46 

—  anthrax,  109 

  of  bowel  in  hernia,  932 

—  carbolic  acid,  45 

—  causation  of,  42 

—  diabetic,  46 

—  from  endarteritis  obliterans,  43 

—  from  ergot,  44 

—  from  frost-bite,  44 

—  from  obstruction  of  arteries,  42 

—  from  tight  bandaging,  263 

—  hospital,  111 

  line  of  demarcation  in,  41 

—  mortification,  40 

—  Raynaud's,  45 

—  senile,  43 

—  septic,  47 

—  signs  of,  41 

—  sloughing,  41 

—  sphacelation,  40 

—  spreading,  47 

—  symmetrical,  42,  46 

—  traumatic,  47 

—  treatment  of,  45 

—  varieties  of,  42 

Gassorian  ganglion,  extirpation  of 
461 

Gastrectomy,  861 
Gastric-ulceratiou,  surgery  of,  853 


Gastro-enterostomy,  863 
Gastro-gastrostomy,  859 
Gastroplication,  861 
Gastrorrhagia,  857 
Gastrorrhaphy,  861 
Gastrostomy,  849 
Gastrotoray,  565 
Gauze,  antiseptic,  181 
Gelatin  injections  for  aneurysm,  396 
General   paralysis,    trephining  in. 


677 
Genital 


organs,  female,  diseases  of, 
1086 

    —      injuries  of, 

574 

  —      male,    diseases  of 

1023 

_         —         —      injuries  of, 

572 

Genito-urinary  organs,  diseases  of, 
981 

Genu  reourvatum,  1194 

—  valgum,  1191 

—  varum,  1194 
Gigantism,  305 
Gigli's  wire  saw,  508 
Glanders,  102 

Glands,  diseases  of,  lymphatic,  439 
  —         special,  449 

Glans,  in-flammation'of,  1058 

Glaucoma,  718 

Gleet,  1034 

Glenard's  disease,  877 

Glenoid  cavity,  fracture  of,  601 

Glioma  of  the  brain,  675 
_    of  the  retina,  127,  701 

  of  spinal  cord,  joint  afiection  in, 

359 

Glossitis,  760 
Glottis,  oedema  of,  819 

_    scalds  of,  523 
Gluteal  aneurysm,  405 

—  bursa,  383 

—  hernia,  957 
Goitre,  737 

—  exophthalmic,  741 
Gonococcus,  70 
Gonorrhoea,  70 

—  complications  of,  72 
Gonorrhoeal  arthritis,  349 

  ophthalmia,  704 

_    urethritis,  1033 
Gottstcin's  curette  for  adenoids,  815 
Gouty  arthritis,  356 

—  -    ulcers,  30 
Graft,  omental,  556 
Grafting  bone,  330 

_    epidermis,  Thiersch  s,  39 
_    nerve,  289 

—  skin,  39 

—  tendon,  376 
Granulation,  healing  by,  175 
Great  toe,  amputation  of, 
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Gteat  toe,  affections  of,  1208 
Greenstick  fracture,  242,  607 
Gritti's  amputation  through  lower 

end  of  femur,  1185 
Groin,  abscess,  453,  1035 

—  aneurysm,  40G 

—  excision  of  glands,  453 

—  hernia  in,  937 
Guillotine  for  tonsillotomy,  810 
Guinea  worm,  114 

Gumboil,  778 
Gummata,  82 
Gums,  diseases  of,  773 
Gtmshot  wounds,  199 

—  —       of  abdomen,  543 

—  —       of  brain  and  of  skull, 

500 

Gypsum  bandage,  249 


HEMANGIOMA,  436 

Hsemangiosarcoma,  135 
Haemarthrosis,  264 
Heematemsis,  857 

—  after  operation,  865 
Haematocele,  1073 
Hsemato-kolpos,  1091 
Haemato-metra,  1091 
Hsemato-salpinx,  1091 
Haematoma,  164,  203 

—  auris,  681 

—  of  labiiim,  574,  1087 

—  of  scalp,  476 
Haematopncea,  532 
Haematuria,  1054 
Haemomyelia,  653 
Haemophilia,  226 

—  arthritis  in,  356 
Haemoptysis,  534 
Haemorrhage,  211 

—  arterial,  213 

—  capillary,  226 

—  cold  for,  221 

—  first  aid  for,  216 

—  forci-pressure  for,  220  • 

—  heat  for,  221 

—  infusion  of  saline  solution  in 

212 

—  internal,  211 

—  ligature  in,  217 

—  natural  arrest  of,  213 

—  parenchymatous,  211 

—  primary,  213 

—  recurrent,  222 

—  secondary,  223 

—  styptics  for,  222 

—  surgical,  arrest  of,  216 

—  torsion  in,  221 

—  tourniquets  for,  216 

—  treatment  of,  general,  212 

—  —    local,  216 

—  venous,  225 
HsEmorrhagic  diathesis.  226 


Haemorrhoids,  966 
H£Emo thorax,  535 
Hair,  disease  of,  467 

—  redundant,  epilation  for,  477 
Hallux  dolorosus  rigidus,  1202 

—  valgus,  208 
Halsted's  sutures,  191,  551 

—  method  of  cure  of  hernia,  948 

—  —    of  removal  of  breast, 

1138 

Hamilton's  test  for  dislocated  shoul- 
der, 586 
Hammer-toe,  1208 
Hand,  amputation  of,  1159 

—  injuries  of,  580,  596,  611 

—  septic  infection  of,  1160 

—  tuberculous  disease  of,  1163 

—  tumours  of,  1165 
Hands,  cleaning  of,  185 
Hare-lip,  746 

Hay  fever,  797 
Head,  injuries  of,  476 
Headache,  489 
Healing  of  wounds,  170 

—  by  first  intention,  170 

—  by  granulation,  175 

—  by  second  intention,  174 
Heart,  compression  of,  in  chloroform 

poisoning,  239 

—  injuries  of,  533 

—  muscle  in  septic  infection,  52 

—  pericardial  aspiration,  drainage, 
841  ,  ^  ' 

Heat  in  haemorrhage,  221  , 

—  in  inflammation,  15 
Heberden's  nodes,  355 
Hectic  fever,  60 
Hemianopsia,  491 

Hepatic  ducts,  obstruction  of,  869 
Hepatopexy,  877 
Hermaphroditism,  1090 
Hernia,  921 

—  of  appendix,  923 

—  bilocular,  en  bissac,  934 

—  of  bladder,  923 

—  causes  of,  921 

—  cerebri,  510 

—  congenital,  939 

—  crural,  953 

—  diaphragmatic,  957 

—  direct,  940 

—  enterocele,  923 

—  —    partial,  928 

—  epiplocele,  923 

—  femoral,  949 

—  gangrenous,  932 
-    gluteal,  957 

—  herniotomy,  930 
incarcerated,  935 

—  infantile,  940 

—  inflamed,  936 

—  inguinal,  937 

—  internal,  894 
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Hernia,  interstitial,  943 

—  into  funicular  process,  939 

—  irreducible,  926 

—  ischiatic,  957 

—  labial,  938 

—  lumbar,  957 

—  of  lung,  536 

—  obstructed,  935 

—  obturator,  955 

—  operations  for  cure  of  inguinal 

944 

—  of  ovary,  923 

—  perineal,  957 

—  pbrenic,  957 

—  pudendal,  957 

—  rectal,  957 

—  reducible,  924 

—  reduction  of,  930 

  —       en  masse,  934 

.  -  •  Richter's,  928 

—  sac  of,  923 

—  sciatic,  957 

—  scrotal,  942 

—  strangulated,  926 

—  taxis  in,  930 

—  trusses  for,  924 

—  umbilical,  953 

—  vaginal,  957 

—  ventral,  958 

Hernial  sac,  hydrocele  of,  1069 

Herniotomy,  930 

Herpes  of  the  lip,  743 

Hey's  amputation,  1212 

Hilton's  :  method    of    openmg  an 

abscess,  24 
Hip-joint,  amputation  at,  1176 

—  ankylosis  of,  1178 

  congential     dislocation  (so 

called),  1180 

—  coxa  vara,  1178 

—  disease  of,  1170 

—  dislocation  of,  613 

—  excision  of,  1174 
His's  thyroglossal  tract,  733 
Hodgen's  splint  for  fractured  thigh, 

633  .    ,  •, 

Hodgkin's  disease  of  lymphatic  glands, 

448 

Hordeolum,  703 
Horns,  471 

Horsehair  sutures,  189 

Hospital  gangrene.  111 

Hourglass  stomach,  358 

Housemaid's  knee,  382 

Humerus,  amputation  through,  115d 

—  diseases  of,  1151 

—  dislocation  of,  584 

  epiphysial  separation,  602,  605 

fracture  of,  601 

—  tumours  of,  li52 
Humphry's  test  for  dislocated  shoul- 
der,' 586  „„„ 

Hunter's  operation  for  aneurysm,  398 


Hutchinson's  lines,  teeth,  87 
Hyalitis,  718 
Hydatid  cyst,  165 

_        —    of  bone,  370 

—  —    of  brain,  676 
_        _    of  liver,  873 

—  —    of  lung,  841 
Hydrarthrosis,  332 
Hydrencephalocele,  509 
Hydrocele,  1064 

—  of  canal  of  Nuck,  1087 

—  congenital,  1067 

—  of  cord,  1065 

—  encysted,  1068 

—  of  hernial  sac,  1069 

—  of  neck,  732 
Hydrocephalus,  676 
Hydrogen  peroxide  solution,  180 
Hydronephrosis,  985 
Hydrophobia,  103 
Hydrops  articuli,  332 
Hygromata,  378,  782 
Hymen,  atresia,  of,  1090 
Hyoid  bone,  injuries  of,  521 
Hypermetropia,  722 
Hyperostosis,  302 
Hypertrophy  of  bone,  302 

—  of  breast,  1125 

—  of  cervix  uteri,  1108 

—  of  muscle,  372 

—  of  prostate,  1025 

—  of  skull,  664 

—  of  toe-nail,  1209 
— •    of  tongue,  758 

—  of  tonsil,  810 

—  of  turbinal  bone,  794 
Hyphaema,  709 

Hypodermic    syringe,  cleanmg 

183  ' 

Hypoglossal  nerve,  injury  of,  294 
Hypopyon,  707 

Hypospadias,  1032,  1090  . 
Hysterectomy  for  cancer  uteri,  abdo- 
minal, 1116 

—  vaginal,  1115 

  myoma,  abdominal,  1111 

Hysterical  joint,  341 
Hysteropexy,  1105 


Ichthyosis  of  tongue,  760 
Ileosigmoidostomy,  891 
Iliac  aneurysm,  406 

—  artery,  ligature  of,  421 
  _     obstruction  of,  42 

Ilium,  diseases  of,  1168 

—  fracture  of,  569 
Impaction  of  faeces,  893 
Imperforate  anus,  962 

—  vagina,  1091 
Impermeable  stricture  of  urethra,  1040 
Implantation  cysts,  164 


of, 
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Incision,  lines  of,  194 
Incarcerated  hernia,  935 
Incontinence  of  urine,  1053 
Infantilism,  302. 

Infected  or  poisoned  or  septic  wound, 
201 

Infective  processes,  48 
Inflammable  materials,  187 
Inflammation,  1 

—  acute,  14 

—  causation  of,  10 

—  chronic,  17 

—  fever  in,  12 

—  infective,  48 

—  micro-organisms  in,  57 
— •   minute  changes  in,  4 

—  muco-purulent,  27 

—  prevention  of  septic,  177 

—  process  of,  2 

—  regeneration,  8 

—  repair  following,  7 

—  resolution,  14 

—  septic,  48 

—  sero-purulent,  29 

—  signs  and  symptoms  of,  12 

—  terminations  of,  14 

—  theory  of,  1 

—  treatment  of,  14 

—  varieties  of,  2 
Inflammatory  delirium,  229 
Infusion     of     saline    solution  in 

haemorrhage,  212 
Ingrowing  toe-nail,  1207 
Inguinal  abscess,  453,  1035 
aneurysm,  406 

—  colostomy,  890 

—  hernia,  937 
Inherited  syphilis,  86 

Injuries,  general  pathology  of,  170 

—  of  lower  extremity,  612 

—  of  upper       —  579 
Innominate  aneurysm,  402 

—  artery,  ligature  of,  409 
Insect  stings,  203 
Insolation,  210 

Instruments,    preparation    of,  for 

operation,  182 
Intention,  union  by  first,  170 

—  —     —      second,  174 
Intercostal  artery,  wounds  of,  534 

—  neuralgia,  464 
Internal  carotid  artery,  412 

—  ear,  diseases  of,  696 

—  strangulation  of  intestine,  894 

—  urethrotomy,  1041 
Interstitial  hernia,  943 

—  -    keratitis,  707 
Intestines,  anastomosis  of,  561 

—  appendicitis,  908 

—  diseases  of,  883 

—  enteritis,  904 

—  foreign  bodies  in,  893 

—  gall-stones,  impacted  in,  893 


j  Intestines,  gangrene  from  mesenteric 
thrombosis,  903 

—  implantation  of,  563 

—  intussusception,  896 

—  malformations  of,  902 

—  Meckel's  diverticulum,  478 

—  obstruction  of,  883 

—  paralysis    of    muscular  coat 

of,  903 

—  peritonitis,  904 

—  rupture  of,  538 

—  strangulation  of,  internal,  894 

—  strangulation  of,  external 

(see  Hebnia,  p.  920). 

—  stricture  of,  900 

—  suture  of,  549 

—  volvulus,  894 

—  wounds  of,  541 
Intoxication,  septic,  48 
Intracranial  abscess,  500,  669 

—  haemorrhage,  495 

—  inflammation,  499 

—  pressure  or  tension,  486 
Intraocular  tension,  702 
Intubation  of  larynx,  832 
Intussusception,  895 

Iodine  poisoning,  180 
Iodoform,  180 
Iridectomy,  710 
Iris,  disease  of,  709 
Iritis,  syphilitic,  81 
Ischsemic  rigidity,  263,  374 
Ischial  bursa,  383 
Ischiatic  hernia,  957 
Ischio-rectal  abscess,  970 
Issues,  19 


Jacksonian  epilepsy  in  tumour  of 

brain,  670 
Jaundice,  868 
Jaw,  abscess  of,  778 

—  antrum  of,  disease,  805 

—  closure  of,  stiff,  789 

—  diseases  of,  780 

—  dislocation  of,  517 

—  excision  of,  785,  788 

—  fracture  of,  515 

—  necrosis  of,  780 

—  subluxation  of,  518 

—  tempore  -  maxillary  articula- 

tion, disease,  788 

—  tumours  of,  781,  780 
Jejun  ostomy,  865 
Joints,  ankylosis  of,  339 

—  arthrectomy  of,  1141 

—  arthritis  deformans,  334,  353 

—  in  ataxia,  Charcot's  disease  of, 

358 

—  contusion  Of,  264 

—  degeneration  of  cartilage  of ,  388 

—  diseases  of,  295 

—  dislocation  of,  265 
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Joints,  erasion  of,  1141 

—  excision  of,  1141 

—  fracture  into,  262 

—  gliomatons  arthropathy,  359 
 gonorrhoeal  inflammation,  349 

—  gouty,  356 

—  hffimophilic,  356 

—  hysterical,  341 

—  inflammation  of,  331 

—  injuries  of,  264 

—  locomotor  ataxia  affecting,  358 

—  loose  bodies  in,  338 

—  neuromimesis,  341 

—  neuropathic,  357 

—  osteo-arthritis,  354 

—  osteo-arthropathy,  860 

  pneumococcal  inflammation  of, 

342 

—  pyeemia  affecting,  56 

  pyogenic  inflammation  of,  341 

—  rheumatic  arthritis,  352 

—  sarcoma  of,  371 

  scarlet  fever,  inflammation  of, 

in,  842 

—  sprains  of,  264 

  suppurative  arthritis,  336,  341 

—  synovitis,  382 

—  syphilis  of,  350 

  syringomyelia  affecting,  359 

—  tuberculosis  of,  343 

—  typhoid,  inflammation  of,  343 
  varieties  of  inflammation  of,  341 

—  wounds  of,  270 
Jugular  veins,  ligature  of,  434 

Kader  and  Senn's  method  of  gas- 
trostomy, 852 

Kangaroo-tail  tendon  for  ligatures, 
188 

Keloid,  205  ,  ,  r 

Kent  Hughes'  operation  for  clubfoot, 

1205 
Keratitis,  706 
Keratoconus,  708 
Kidney,  abscess  of,  984 

.       anuria,  calculous,  988 

—  calculus  of,  987 
_    cysts  of,  991 

—  decapsulation  of,  997 

—  examination  of,  981 

—  excision  of,  996 

—  floating,  993 

—  hydronephrosis,  985 

—  inflammation  of,  982 

—  injuries  of,  567 

—  nephralgia,  987 

—  nephrectomy,  996 

—  nephrolithotomy,  994 

—  nephropexy,  nephrorrhaphy, 

997 

—  nephrotomy,  994 

—  perinephritis,  984 


Kidney,  pyonephrosis,  986 

—  renal  colic,  988 

—  rupture  of,  567 

—  tuberculous,  990 

—  tumours  of,  991 

—  wounds  of,  567 

Knee,  amputation  through,  1194 

—  ankylosis  of,  1191 

—  arthrectomy  of,  1187 

—  dislocations  of,  622 

—  excision  of,  1188 
. —   housemaid's,  382 

—  inflammation  of,  311, 1185 

—  loose  body  in,  338 

—  semilunar  cartUage  displaced, 

622 

—  sprains  of,  622 

—  wound  of,  270 
Knock-knee,  1191 

Kocher's  method  of  cure  of  hernia,  947 

    —    excising  thyroid, 

740 

  —      —  reducing  shoulder, 

588 

Kraske's   method    of    excising  the 

rectum,  979 
Kyphosis,  1217 


Labium,  abscess  of,  1086 

—  adhesion  of,  1087 

—  cysts  of,  1088 

—  diseases  of,  1087 

—  elephantiasis  of,  1088 

—  epithelioma  of,  1088 

—  gangrene  of,  noma,  1087 

—  hsematoma  of,  1087 

—  hernia  into,  938 

—  -  injuries  of,  574 

—  tumours  of,  1088 

—  varicocele,  1087 

Lahorde  method  of  treating  asphj'xia, 

238 

Lacerated  wounds,  198 
Lachrymal  apparatus,  disease  of,  *03 
Laminectomy,  653,  1224,  1226  _ 
Langenbeck's  incision  for  resection  of 

elbow,  1155  .  . 

Langenbeck's  operation  for  excision 

of  the  tongue,  770 
Laparotomy,  887 
Lardaceous  disease,  51 
Laryngectomy,  834 
Laryngitis,  819 
LarjTigoscopy,  818 
Laryngotomy,  769,  831 
Larjaigo-tracheotomy.  831 
Larnyx,  contusions  of,  520 

—  diphtheria  of,  820 

_   epithelioma    of   vocal  cord, 

excision,  824 
  examination  of,  818 

—  extirpation  of,  834 
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Larynx,  foreign  bodies  in,  627 

—  fracture  of,  521 

—  inflammation  of,  819 

—  injuries  of,  520 

—  intubation  of,  832 

—  oedema  of,  819 

—  papilloma  of,  823 

—  stenosis  of,  823 

—  "syphilis  of,  822 

—  thyrotomy,  834 

—  tubercle  of,  821 

—  wounds  of,  519 

Lateral  anastomosis  of  intestines,  561 

—  curvature  of  spine,  1214 

—  sinus,  thrombosis  of,  667 
Leeches,  16 

Leg,  amputation  of,  1196 

—  disease  of,  1195 

—  fracture  of,  638 

—  ulcer  of,  35 

—  varicose  veins  of,  431 
Leiomyoma,  126 
Lembert's  suture,  550 
Lens,  diseases  of,  712 
Leontiasis  ossea,  783 
Leprosy,  96 

Leucocythsemia    contra  ^  indicating 

splenectomy,  881 
Leukokeratosis,    or   leukoplakia  of 

tongue,  760 
Lid  of  eye,  702 
Ligaments,  diseases  of,  380 
Ligamentum  patellae,  operation  for 

elongated,  622 
Ligature  for  aneurysm,  397 

—  of  arteries,  217,  407 

—  Ballance  and  Edmund's  stay- 

knot,  218 

—  gangrene  after,  42 

—  for  hemorrhage,  216 

—  Hunterian,  397 

—  of  pedicles,  218 

—  secondary  hasmorrhage  after 
223 

Ligatures,  188 

Lightning  stroke,  209 

Liiigard's  bacillus  of  cancrum  oris,  757 

Lingual  artery,  ligature  of,  414 

—  tonsil,  764 
Lipoma,  124 

—  arborescens,  125 

—  diffuse,  125 

—  nasi,  790 

—  with  noBvus,  125,  438 
Lips,  adenoma  of,  745 

—  cancrum  oris,  756 

—  carbuncle  of,  745 

—  chancre  of,  79,  744 

—  cysts  of,  745 

—  epithelioma  of,  745 

—  fissures  of,  744 

—  hare  lip,  746 

—  herpes  of,  743 


Lisfranc's  amputation,  1212 
Lister's  excision  of  wrist,  1159 

—  treatment  of  wounds  (.see  Anti- 

sepsis), 177 
Liston's  splint,  630 
Litholapaxy,  1017 
Lithotomy,  median,  perineal,  1019 

—  supra-pubic,  1012 
Lithotrity,  1017 

Littre's  colotomy  operation,  890 
Liver,  abscess  of,  874 

—  ascites  operations,  876 

—  hydatids  of,  873 

—  injuries  of,  565 

—  portal  vein  obstruction,  876 

—  ptosis  of,  877 

—  tumours  of,  875  . 
Localisation  of  foreign  bodies  by  x 

rays,  582 

Localising  signs  in  abscess  of  brain, 
669 

—  —    in  injuries  of  brain, 

489 

—  ■  the  brain  under  the  skull,  501 
Locomotor  ataxia,  joint  affections  in 

358 

Loewenberg's  adenoid  forceps,  815 
Loose  bodies  in  bursse,  380 

—  —     in  ganglia,  378 

—  —     in  joints,  338 
Lordosis,  1217 

Lorenz  method  of  reducing  congenital 
dislocation  of  the  hip,  1181 

Loreta's  operation  for  pyloric  stenosis, 
860 

Lower  extremity,  diseases  of,  1168 

—  —        injuries  of,  612 
Lower  jaw  diseases,  786 

—  —    injuries,  515 
Ludwig's  angina,  729 
Lumbar  abscess,  1219 

—  hernia,  957 

Lung  abscess,  bronchiectasis,  846 

—  hernia  of,  536 

—  hydatid  cysts  of,  841 

—  injuries  of,  532 

—  pneumectomy,  841 

—  pneumotomy,  840 

—  prolapse  of,  536 
Lupus  erythematosus,  475 

■ —    tuberculous,  473 
Luschka's   tonsil,   hypertrophy  of, 
814 

Luy's  separator  of  tho  urine  from  the 

two  kidneys.  982 
Lymph,  439 

—  cysts,  161 

—  scrotum,  1063 
Lymphadenitis,  442 

—  tuberculous,  443 

Lymphadenocele,  114,  446 
Lymphadenoma,  448 
Lymphangiectasis,  446 
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Lymphangioma,  447 

—  cavernosum,  447 

—  hypertrophicum,  446 
Lymphangio-sarcoma,  135 
Lymphangitis,  441 

Lvmphatic  glands,  disease  of  special, 
449 

  —    in  axilla,  452 

  —    in  groin,  inguinal, 

_  —  453 

  —    in  neck,  449 

  —    malignant  disease 

of,  143 

—  —    popliteal,  454 

  —    supra-trochlear,  453 

—  nsevus,  447 

—  varix,  446 

—  warts,  447 
Lymphatics  and  lymphatic  glands, 

pathology  of,  439 
Lymphatics,  elephantiasis,  filariasis 
aSecting,  444 

—  injuries  of,  283 
Lymphocele,  114,  1072 
Lymphoma,  448 
Lymphorrhoea,  448 
.Lympho-sarcoma,  133,  449 

—  of  bone,  369 


TiIacewen's  operation  for  aneurysm, 

401 

    —   hernia,  946 

    —  knock-knee, 

1193 

Macrochelia,  744 
Macrodactyly,  305 
Macroglossia,  758 
Macrophages,  9 
Madura  disease,  100 
Main  en  grifie,  or  claw  hand,  292 
Malar  hone,  injuries  of,  515 
Male  genital  organ,  disease  of,  1023 

,   —      injuries  of,  572 

urethra  and  bladder,  foreign 

bodies  in,  579 
Malignant  disease,  117,  128,  141 

—  oedema,  111 

—  pustule,  109 
Mallein,  102 
Malunited  fracture,  256 
Mammary  gland,  diseases  of,  1122 
Mandible,  dislocation  of,  517 

—  fracture  of,  515 
Mastitis,  1123 
Massage  after  injury,  251 
Mastoid  disease,  691  -,.  -j  j 
Maunsell's  method  of  unitmg  dividea 

intestine,  657 
Maxilla,  diseases  of,  780 

  empyema  of,  antrum  of,  805 

—  fractures  of,  515 


Mayo  Robson's  method  of  uniting 

intestine,  556 
McBurney's  point  in  appendicitis, 
849,  911 

—  method  of  cure  of  hernia,  949 
Meatus,  diseases  of  auditory,  681 

—  foreign  bodies  in,  515 
Meckel's  diverticulum,  afiectipns  of, 

902 

—  ganglion,  excision  of,  459 
Median,  perineal,  lithotomy,  1019 

—  nerve,  injury  of,  291 
Mediastinal  abscess,  835,  842 
Medio-tarsal  amputation,  1210 
Meibomian  cysts,  702 
Melonotic  sarcoma,  136,  712 
Melonseed  bodies,  378,  380 
Membrana  tympani,  appearance  of, 

678 

—  artificial,  694 

—  perforation  of,  686 
Meniere's  disease,  697 
Meningeal  artery,  ligature  to  control, 

415 

—  rupture  of,  495 
Meningitis  in  ear  disease,  667 

—  traumatic,  496 
Meningocele  of  skuU,  665 

—  spinal,  1228 
Meningo-myelocele,  1228 
Mercurial  poisoning,  179 

—  stomatitis,  756 

—  teeth,  87 
Mercury  chloride,  cyanide,  iodide,  as 

an  antiseptic,  178 
Mercury  for  syphilis,  83  _ 
  —    by  injection,  85 

Mesenteric  cysts,  882  . 
_    embolism    and  thrombosis, 
903 

Metacarpus,  dislocation  of,  596 

—  fracture  of,  611 
Metastatic  abscess,  53 

—  tumours,  144 
Metatarsal  bones,  dislocation  of,  625 

  —     fracture  of,  648 

Metatarsalgia,  1207 
Metritis,  1109  oik 
Meyer's  ring  knife  for  adenoids,  bio 
Microcephaly,  677 
Micrococci,  57 
Micro-organisms,  57 
Microphages  9 
Middle  ear,  diseases  of,  680 

__      _  abscess  of  bram  from,  bby 
Middle  meningeal   artery,  haemor- 
rhage from,  415,  495 
Mikromelia,  304 

INIikulicz's   operation   for  removing 

thyroid  gland,  640 
Milk  cysts,  1129 

—   expression  of,  to  avoid  abscess, 

1123 
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Mitosis  in  tumours,  117 
Mollities  ossium,  314 
Molluscum  contagiosum,  473 

—  fibrosum,  122,  473 
Morbus  coxffi,  1170 
Morphine  for  cancer,  166 

—  after  operation,  198 
Morraut  Baker's  cysts,  383 
Morris'  method  of  fixing  kidney,  997 
Mortification,  40 

Mother  -  of  -  pearl    dust  causing 

periostitis,  861 
Mouth,  diseases  of,  755 

—  diseases  of  floor  of,  770 
Movement,  active  and  passive,  after 

fractures,  251 
Mucocele,  frontal,  807 

—  lachrymal,  704 
Mucopurulent  inflammation,  27 
Mucous  cysts,  160 

—  membrane,  inflammation  of,  2 

—  patches,  81 

—  tumours,  125 
Mumps,  727 

Murphy's  button  for  uniting  intes- 
tine, 558 

—  —      for  cholecystenter- 

ostomy,  872 
Muscles,  abscess  of,  372 

—  atrophy  of,  371 

—  contracture  of,  373 

—  contusions  of,  272 

—  cramp  of,  373 

—  degenerations  of,  371 

—  gmnmata  in,  373 

—  hypertrophy  of,  372 

—  inflammation  of,  372 

—  injuries  of,  272 

—  myomata,  126 

—  ossification  of,  377 

—  paralysis,  spastic,  374 

—  rupture  of,  272 

—  spasm  of,  373 

—  sprains  of,  264 

—  tendon  operations,  375 

—  tumours  of,  377 

—  wounds  of,  272 
Muscular  tic,  373,  463 
Musculo-spiral  nerve,  paralysis  of,  291 
Mycetoma,  100 

Mydriasis,  700 

Myeloid  sarcoma,  or  myeloma,  133, 
368  ' 

Myo-fibroma,  120 
Myoma,  126 

—  uteri,  1109 
Myomectomy,  1111 
Myopia,  722 
Myositis,  372 

—  ossificans,  877 
Myxoma,  125 

Myxomatous  degeneration,  169 
•Rlyxbsarcoma,  134 
W. 


N/Bvo-LiPOMA,  125,  488 
Naivus,  capillary,  436 

—  venous,  437 
Nails,  diseases  of,  467 

—  ingrowing,  1200 
Nares,  plugging  the,  793 
Nasal  analgesia,  792 

—  atrophy,  ozsena,  795 

,  —    bones,  fracture  of,  51 1 

—  catarrh,  coryza,  794 

—  cavity,  examination  of,  79l 

—  —     foreign  bodies  in,  674 

—  douche,  795 

—  duct,  obstruction  of,  708 

—  haemorrhage,  epistaxis,  792 

—  inflammation,  rhinitis,  794 

—  injuries,  511 

—  obstruction,  794,  814 

—  plastic  surgery  of,  512 

—  plugs,  808 

—  polypi,  799 

—  septum,  disease  of,  802 

—  sinuses,  disease  of,  805 

—  specula,  791 

—  spray,  796 

—  stone,  rhinolith,  799 

—  syphilis,  798 

—  tuberculosis,  797 

—  turbinal  hypertrophy,  795 
Naso-pharyngeal  adenoid  .vegetations, 

814 

—  polypi,  801 
Natiform  skull,  851 
Neck,  abscess  in,  449,  730 

—  aerocele  of,  734 

—  branchial  fistula,  730 

—  cysts  of,  731 

—  deformities  of,  784 

—  diseases  of,  729 

—  exostosis  in,  730 

—  hydrocele,  hygroma  of,  730 

—  inflammation  of,  729 

—  injuries  of,  518 

—  lipoma  of,  125 

—  lymphatic  glands  of,  affected, 

460,  730 

—  wounds  of,  518 
Necrosis  of  bone,  322 

—  central,  822 

—  in  ear  disease,  691 

—  of  jaw,  phosphorus,  780 

—  of  nasal  bones,  798 

—  of  palate,  773 

—  peripheral,  324 

—  quiet,  825 

—  of  skull,  662 
Needle  in  hand,  582 
Needles,  Smith's  palate,  761 

—  surgical,  189 
Nelaton's  line  over  hip  joint,  616 

—  method  of  enterostomy,  889 
Nephralgia,  987 
Nephrectomy,  995 

79 
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Nephritis,  982 
Nepliro-lithotomy,  994 
Nepiiropexy,  997 
Nephrorraphy,  997 
Nephrotomy,  994 
Nerve,  auditory,  injury  of,  485 

—  brachial  plexus,  neuralgia,  464 

    —    injury  of,  290 

  cervical  sympathetic,  excision, 

742 

_    —  injury,  293 

—  facial  injury,  294 
— -      —    spasm,  463 

—  fifth,  neuralgia,  456 

—  Gasserian  ganglion,  excision 

of,  461 

—  hypoglossal,  injury,  294 

—  intercostal,  neuralgia,  464 

—  median,  division  of,  291 

—  musculo-spiral,  division  of,  291 

—  optic,  neuritis,  491,  715 

^    popliteal,  external  and  internal, 
division  of,  293 

—  sciatic,  division  of,  293 
  —     sciatica,  465 

—  spinal  accessory,  spasm  of,  464 
  trigeminal,  neuralgia,  456 

—  ulnar,  division  of,  292 
Nerves,  avulsion  of,  289 

—  compression  of,  290 

—  contusion  of,  290 
  degeneration  of,  284 

—  diseases  of,  454 

—  foreign  bodies  in,  290 

—  grafting  of,  289 

—  injuries  of,  284 

—      of  special  nerves,  290 

—  ueurexaresis  of,  456 
  neurofibromatosis,  127 

_    perforating  ulcer  of  foot,  465 

—  regeneration  of,  284 

—  rupture  of,  289 

—  stretching,  450 

—  suturing,  288 

—  transplantation  of,  289 

—  tumours  of,  466 

—  union  of,  284 

—  wounds  of,  284 
Nervous  traumatic  delirium,  229 
Neuralgia,  454 
Neurectomy,  456 

Neuritis,  454 

—  optic,  491,  715 
Neurofibromatosis,  127 
Neuroma,  126 
Neuromimosis,  341 
Neuropathic  arthritis,  357 
Neurotomy,  456  ,  ,,„o 
Nipple,  Paget's  disease  of,  112^ 
Nitrous  oxide  anessthcsia,  234 
Nodes,  syphilitic,  of  bone,  350 
Noma  of  labium,  1087 

Nose,  diseases  of,  700 


Nose,  foreign  bodies  in,  514 

—  fracture  of  bones  of,  511 

—  rhinoplasty,  512 

—  polypus  of,  799 

—  wounds  of,  512 

Nuck,  hydrocele  of,  canal  of,  1087 
Nursing  surgical  patients,  196 
Nystagmus,  725 

Obstruction,  intestinal,  883 
Obturator  foramen,  dislocation  into, 
616 

—  hernia,  955 

Occipital  artery,  ligature  of,  415 
Occipito-atloid  disease,  1225 
Ocular  paralysis,  724 
Odontomes,  779 

O'Dwyer's  intubation  tubes,  832 
CEdema  glottidis,  819 
CEsophagotomy,  529 
CEsophagus,  cancer  of,  844 

—  diseases  of,  843 

—  foreign  bodies  in,  523 

—  injuries  of,  523 

—  haemorrhage  from,  843 

—  perforation  of,  843 

—  pouches  of,  843 

—  stricture  of,  843 

Ogston's  operation  for  club-foot,  1205 

    for  knock -knee. 

1193 

Olecranon  bursa,  383 

—  fracture  of,  611 
Omental  graft,  216 

Omentum,  parietal  fixation  of,  for 
ascites,  877 

—  surgery  of,  882 

_    treatment  of,  in  hernia,  932 
Omphalocele,  953 
Onychia,  469 

Oophorectomy,  1104  ^.„niioc 
_  for  cancer  of  the  breast  ,15  /,  1 13b 
Oophoritis,  1095 
Operations,  preparation  for,  183 

—  treatment  of  patient  attev.  lUb 
Ophthalmia,  or  conjunctivitis,  704 
Ophthabnoplegia  externa.  724 
Ophthalmoscope,  700 
Opisthotonos,  106 
Opium  for  cancer,  156 

—  for  senile  gangrene,  46 
Opsonins,  60.  95         ,  i. 
Optic  nerve,  diseases  of,  715 

—  neuritis,  491,  715 
Orbit,  diseases  of,  720 

_   puncture  of  brain  through,  514 
Orbital  aneurysm,  404 
Orchectomy,  1083 
Orchitis,  1074 
Os  calcis,  excision  of,  1197 

—  fracture  of,  648 
Osseous  tumours,  865 


INDEX. 


1251 


Osteitis,  320 

—  deformans,  361 
Osteo-arthritis,  353 
Osteo-arthropathy,  pulmonary,  360 
Osteoclasia,  256,  1198 
Osteo-genesis  imperfecta,  302 
Osteoma,  365 

Osteo-malacia,  814 

—  cancerous,  370 
Osteo-myelitis,  320 
Osteophytes,  332 
Osteo-porosis,  88,  301 
Osteo-psathyrosis,  304 
Osteo-sarcoma,  134 
Osteo-sclerosis,  302 
Osteotomy,  for  hip  ankylosis,  1178 

—  for  knock-knee,  1193 

—  for  vicious  union  of  a  fracture. 
256 

Otitis,  678 
Otomycosis,  688 
Otorrhoea,  687 

Ovarian  cysts  and  tumours,  1096 
Ovaries,  diseases  of,  1095 
Ovariotomy,  1101 
Ovary  in  hernia,  293 
Oxalate  of  lime  calculi,  1003 
Oxygen  for  asphyxia,  210 

—  and  nitrous  oxide  gas  for 
ansesthesia,  234 

Ozsena,  795 

Pachydeematocelb,  122 
Paget's  disease  of  nipple,  1122 
Pain  after  operation,  198 
Palate,  cleft,  750 

—  diseases  of,  778 
Palliative  treatment  of  cancer,  156 
Palm,  fascia  contraction,  1165 

—  gangUon  compound,  378 
needle  in,  582 

—  septic  infection  of,  1160 

—  wounds  of,  420,  580 
Pancreas,  diseases  of,  878 

—  injuries  of,  566 
Pannus,  707 
Panophthalmitis,  718 
Papillitis,  716 
Papilloma,  137 
Papillo-retinitis,  716 
Paracentesis  abdominis,  876 

—  of  bladder,  1020 

—  of  pericardium,  841 
of  pleura,  836 

Paraffin  injections  for  sunken  nose. 

Paralysis  of  bladder,  1008 

—  in  brain  injury,  489 

—  after  fracture,  263 

—  ocular,  724 

of  muscular  coat  of  intestine, 


Paralysis  of  nerves,  284 
Parametric  abscess,  1094 
Paraphimosis,  1056 
Parasitic  bacteria,  59 

—  cysts,  164 
Parasyphilitic  lesions,  86 
Parker's  tracheotomy  cannula,  827 
Paronychia  tendinosa,  1160 
Parosteal  sarcoma,  367 

Parotid  duct  injury,  518 

—  gland,  diseases  of,  727 

—  —   tumours  of,  728 
Parotitis,  727 
Parovarian  cysts,  1098 
Parrot's  nodes,  88,  851 

Paste,  antiseptic,  for  wounds,  181 
Pasteur's  treatment  of  hydrophobia 
104  ' 
Patella,  bursa  over,  382 

—  dislocation  of,  621 

—  fracture  of,  685 

—  ligament  of,  elongated,  622 

—  wiring,  686 
Pathogenetic  bacteria,  59 
Paul's  intestinal  drain  tubes,  890 
Pearl  tumours,  152 

Pedicle  ligature,  219 
Pediculi  capitis,  658 
Pelvic  abscess,  1095 

—  bones,  diseases  of,  1168 

—  cellulitis,  1094 

—  hsematocele,  1118 

—  peritonitis,  1095 
Pelvis,  fracture  of,  569 
Pemphigus,  syphilitic,  80 
Penis,  amputation  of,  1061 

—  diseases  of,  1056 

—  epithelioma  of,  1060 

—  injuries  of,  578 

—  venereal  sores  on,  1058 
Perchloride  of  mercury,  178 
Perforating  ulcer  of  foot,  465 
Pericardium,  aspiration,  tapping  in- 
cision of,  841 

—  injuries  of,  533 
Perigastric  abscess,  855 
Perimetritis,  1096 
Perineal  abscess,  1044 

—  cystotomy,  1019 
--    fistula,  1045 

—  hernia,  957 

—  prostatectomy,  1030 
Perinephritic  abscess,  984 
Perineum,  rupture  of,  576 
Periosteal  node,  318 

—  sarcoma,  367 
Periostitis,  317 

—  mother-of-pearl  dust,  361 

—  syphilitic,  81 
Peritomy,  707 

Peritoneum,  cleansing  the,  1102 

—  foreign  bodies  in,  566 

—  injuries  of,  540 

79—2 


1252 


INDEX. 


Peritonitis,  904,  920 

_    following  injury,  545 

_    pelvic,  1095 
Perityphlitis,  907  1 
Permanganate  of  potash,  179  ! 
Peroxide  of  hydrogen  solution,  180  j 
Pes  cavus,  1199 
Phagedena,  111 
Phagedenic  chancre,  1060 

—  ulcer,  35 
Phagocytosis,  9 
Phalanges,  dislocation  of,  596 

—  fracture  of,  611 
Phantom  tumours,  960 
Pharyngitis,  816 
Pharyngotomy,  529,  834 
Pharynx,  adenoid  growths  of,  814 

—  burns  and  scalds  of,  523 

—  diseases  of,  816 

—  foreign  bodies  in,  523 

—  injuries  of,  522 

  post-pharyngeal  abscess,  817 

—  tonsil  of,  hypertrophy,  810 
Phelps'  operation  for  club-foot,  1205 
Phenol,  177 

Phimosis,  1057 
Phlebitis,  429 

—  in  ear  disease,  667 
Phleboliths,  428 
Phlebotomy,  435 

Phlegmasia  alba  dolens,  429, 1109 
Phlegmonous  erysipelas,  67 
Phlyctenular  conjunctivitis,  706 
•  Phosphatic  calculi,  deposits,  1001 
Phosphorus-necrosis  of  jaw,  780 
Phrenic  hernia,  957 
Phthyriasis,  658 
Piles,  966 
Pinguecula,  706 
Pirogoff's  amputation,  1210 
Plane,  double  inclined,  631 
Plaster  of  Paris,  249 
Plastic  operation,  40, 194 
Pleura,  empyema  of,  837 

—  aspiration,  tapping,  incision  of, 

836 

—  injury  of,  532 
Pleurodynia,  464 
Pleurosthotonos,  106 
Plexiform  angioma,  436 
Pneumatocele,  536, 734 
Pneumectomy,  841 
Pneumococcus,  69 

—  affecting  joints,  342 
Pneumothorax,  535 
Pncumotomy,  840 
Poisoned  wounds,  201 
Politzer's  bag,  679 
Polypus,  aural,  690 

—  of  bladder,  1011 
_    of  nose,  799 

—  of  rectum,  974 

—  of  uterus,  1111 


Polypus  snare,  798 

Pond  and  gutter  fracture,  480 

Popliteal  abscess,  454 

—  aneurysm,  406 

—  artery,  ligature  of,  425 

—  bursse,  cysts,  383 

—  nerves,  injuries  of,  293 

—  lymphatic  gland,  454 
Porro's  operation,  1121 
Portal  vein,  afiections  of,  876 
Port-wine  marks,  430 

Posterior  tibial  artery,  ligature  of,  420 
Post-mortem  wounds,  201 
Post-pharyngeal  abscess,  817 
Post-syphilitic  lesions,  86 
Pott's  disease  of  spine,  1218 

—  fracture,  640 

—  puSy  tumour,  490 
Pouches  of  oesophagus,  843 
Pregnancy,  extra-uterine,  1118 
Preparation  for  operation,  183 
Prepuce,  circumcision,  1057 

—  dilatation  of,  1058 

—  paraphimosis,  1056 

—  phimosis,  1057 

—  slitting,  1058 
Presbyopia,  723 
Pressure  for  aneurysm,  400 

—  in  hsemorrhage,  219 

—  intracranial,  486 
Primary  hsemorrhage,  213 

—  sore,  73,  1058 

  union  of  wounds,  170 

Proctectomy,  979 
Proctitis,  963 
Proctotomy,  976 
Prolapse  of  lung,  536 

—  of  rectum,  965 

—  of  uterus,  1105 
Preperitoneal  hernia,  943 
Proptosis,  720 
Prostate,  abscess  of,  1023 

—  adenoma  of,  1026 

—  calculi  of,  1024  ■ 

—  hypertrophy,  1029 

  inflammation  of,  1023 

—  malignant  disease  of,  1031 

—  retention  of  urine  in  enlarged 

1028,  1051 

—  tubercle  of  1024 
Prostatectomy,  perineal,  1030 

—  suprapubic,  1029 
Prostatitis,  1028 
Pruritus  ani,  964 

—  vulviE,  1088 
Psammoma,  137 
Pseudarthrosis,  252 
Psoas  abscess,  1219 

—  bursa,  383 
Pterygium,  706 
Ptomaines,  59 
Ptosis  of  eyelid,  724 

—  of  liver,  877 
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Pubos,  dislocation  on,  617 

—  osteomyelitis  of,  1168 
Pudenda,  injuries  of,  674 
Pudendal  hernia,  957 
Pulmonary  osteo-arthropathy,  360 
Pulse  after  operations,  190 

—  inequality  in  aneurysm,  394 
Punctured  wounds,  199 

Pus,  formation  of,  22 
Pustulation,  29 
Pustule,  malignant,  109 
Pyaemia  acute,  53 

—  chronic,  56 
Pyelitis,  983 
Pyelo-nephritis,  983 
Pylephlebitis,  876 
Pylorectomy,  861 
Pyloric  obstruction,  856 
Pyloroplasty,  860 
Pyogenic  micro-organisms,  61 

—  zone,  20 
Pyo-nephrosis,  986 
Pyo-pneumo-thorax,  535 
Pyo-salpinx,  1093 
PjT.'rhoBa  alveolaris,  778 


QuADEiCEPS  EXTENSOB,  rupture  of, 
613 

Quiet  necrosis,  325 
Quinsy,  809 


Eabies,  103 

Radial  artery,  ligature  of,  419 
Radiography  (see  A'-kats). 
Radius,  disease  of,  1150 

—  dislocation  of,  593 

—  epiphysial  separation,  610 

—  fracture  of,  607 

—  tumours  of,  1156 

—  and  ulna,  fracture  of  607 
Railway  spine,  (354 

Ranula,  771 
Ray  fungus,  97 
Raynaud's  disease,  45 
Reaction  of  degeneration,  287 
Reckl i ngh ausen ' s  neurofibromatosis. 
127 

—  osteitis  fibrosa,  363 
Rectal  hernia,  957 
Rcctocele,  1093 
Recto-vaginal  fistula,  576 
"Rectum,  abscess,  ischio-rcctal,  970 

—  cancer  of,  976 

—  excision  of,  979 

—  fissure  of,  904 

—  fistula  of,  971 

—  foreign  bodies  in,  574 

—  hfomorrhoids  of,  966 

—  inflammation  of,  963 

—  injuries  of  574 

~   malformations  of,  960 


Rectum,  polypus  of,  974 

—  prolapse  of,  965 

—  stricture  of,  975 

—  villous  tumour  of,  974 
Recurrent  haamorrhage,  222 
Reduction 

—  of  dislocations,  268 

—  of  fractures,  248 

—  of  hernia,  930 

—  —     "en  masse,"  934 
Reef-knot,  216 

Refraction,  errors  of,  721 
Regeneration    following  inflamma- 
tion, 8 

—  of  nerves,  284 

Regnoli's  operation  for  excision  of  the 

tongiie,  770 
Renal  calculus,  987 

—  colic,  988 

Repair,  process  of,  in  fractures,  245 

—  —         in  wounds,  170 
Resection  of  joints,  1141 
Residual  abscess,  26 
Resolution  of  inflammation,  14  ■ 
Respiration,  artificial,   in  asphyxia 

from  antesthetics,  238 

—  —      —     drowning,  210 
Rest  versus  movement,  after  injury, 

249  ^ 
Retained  testis,  1084 
Retention  cysts,  160 
Retention  of  urine,  1047 
Retina,  detachment  of,  717 
Retinitis,  717 
Retinoscopy,  700 
Retro-bulbar  neuritis,  716 

—  peritoneal  tumours,  882 

—  pharyngeal  abscess,  817 

—  sternal  abscess,  835 
Rhabdo-myosarcoma,  126 
Rhagades,  81 
Rheumatic  arthritis,  352 
Rhinitis,  794 
Rhinoliths,  799 
Rhinophyma,  790 
Rhinoplasty,  512 
Rhinoscleroma,  804 
Rhinoscopy,  791 

Ribs,  diseases  of,  835 

—  fracture  of,  620 
Richter's  liernia,  928 
Rickets,  308 

—  late,  313 
Riders  bone,  377 
Rigg's  disease,  778 

Rigidity  of  joints,  functional,  341 
Ring  constricting  finger,  582 
Ringworm,  658 

Risus  i5ardonicus  in  tetanus,  105 
Rodent  ulcer,  153 

Rolando,   fissure    of,   and  cerebral 

localisation,  489,  501 
Rongeur  forceps,  607 
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Rouge's  nasal  operation,  801  i 
Roughton's  splint,  645 
Rtipia,  80 

Sacbo-coccygeal  tumours,  1230 
Sacro-iliac  joint,  disease  of,  1169 
Sacrum,  fracture  of,  570 
Saline  solution,  infusion  of,  212 
Salivary  calculus,  770 

—  fistula,  513 

—  gland,  disease  of,  770 
Salpingectomy,  1104 
Salpingitis,  1093 

Saphenous  opening,  swellings  over, 
951 

—  veins,  ligature  of,  435 
Sapraemia,  48 
Saprophytic  bacteria,  58 
Sarcoma,  128 

—  alveolar,  185 

  of  bone,  myeloid,  368 

  —      periosteal  367 

— ,  causation,  117 

—  chloroma,  137 

—  classification,  117,  129 

—  cystic,  134 

—  endosteal,  368 

—  endothelioma,  135 

—  giant-celled,  133 

—  glioma,  717 

—  of  joints,  371 

—  lympho-,  131 

—  melanotic,  136 

—  myeloid,  133 

—  osteo-,  134,  367 

-    round-celled,  129 

—  spindle-celled,  133 

—  teratomata,  157 
Sayre's  jacket,  1222 

—  method  of  treating  fractured 
clavicle,  598 

Scab,  healing  under  a.  171 

Scalds,  205 

Scalp,  abscess  of,  659 

—  cephalhfematocele,  662 

—  cirsoid  aneurysm  of,  661 

—  cysts  of,  660 

—  diseases  of,  058 

—  erysipelas  of,  659 

—  hfemafcoma  of,  476 

—  injuries  of,  476 

—  parasitic  inflammation  of,  658 

—  protrusion  of  brain  under.  509, 

065 

—  syphilis  of,  662 

—  tuberculosis  of,  662 

—  ulcer,  malignant,  of,  660 

—  wounds  of,  477 
Scapula,  diseases  of,  1147 

—  elevation  of,  1147 

—  excision  of,  1147 

—  fracture  of,  599 


Scar,  32 

—  diseases  of,  204 
Scarlet  fever,  bone  and  joint  inflam- 
mation in,  342 

Schizomycetes,  57 
Sciatic  hernia,  957 

—  nerve,  injury  of,  293 

—  notch,. dislocation  into,  616 
Sciatica,  465 

Scirrhous  carcinoma,  147 

—  —        of  breast,  11-32 
Scissor-legs,  1178 
Sclavo's  anti-anthrax  serum,  110 
Scleritis,  708 

Sclero-corneal  wounds,  708 
Sclerosis  of  bone,  302 
Sclerotic,  disease  of,  708 

—  wounds  of,  708 
Scoliosis,  1214 
Scotoma,  716 
Scrofulous  infection,  93 
Scrotum,  diseases  of,  1062 

—  injuries  of,  578 
Scurvy,  bones  in,  308 

—  ulcers  in,  36 
Sebaceous  cysts,  163 

. —         —       on  scalp,  471 
Second  intention,  healing  by,  174 
Secondary  haemorrhage,  223 
Sedillot's  operation  for  excision  of  the 

tongue,  770 
Semilunar  cartilages,  dislocation  of, 

622 

Semi-membranosus  bursa,  383 
Senile  gangrene,  43 
Senn's  method  for  gastrostomy,  3  - 
Separation  of  epiphyses,  257 
Sepsis,  48 
Septic  fever,  49 

—  intoxication,  48 

—  processes,  48 
Septicaemia,  51 

Septum  nasi,  deflection  of,  802 
Sequestrotomy,  324 
Seropurulent  inflammation,  29 
Serous  cysts,  164 

.       membrane,  inflammation  of, 

Serpents,  bites  of,  203 
Seton,  18 
Shock,  227 

Shoulder,  amputation  at,  1150 

—  diseases  of,  1148 

—  dislocation  of,  584 

—  excision  of,  1149 
ShrapncU's  membrane,  678 
Silk  for  ligatures,  sutures,  188 
Silkworm  sutures,  189 
Sinus,  26 

—  of  dura  mater,  667 
--    ethmoidal,  disease  of'  808 
_    frontal,  disease  of,  807 

I  —  lateral,  septic  tbrombosisof; 667 
I      —   maxillary,  empyema  of,  805 
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Sinus,  sphenoidal,  disease  of,  808 
Skiagraphy  (see  .A'-kays) 
Skin,  diseases  of,  467 

—  grafting,  39 

—  inflammation  of,  2 

—  preparation  for  operation,  183 
Skull,  atrophy  and  hypertrophy,  664 

—  bullet  wounds  of,  500 

—  brain  in  relation  with,  501 

—  diseases  of,  662 

—  fracture  of  base  of,  483 

—  —        vault  of,  478 

—  gaps  in,  509 

—  syphilis  of,  88,  351,  662 

—  trephining  the,  505 

—  tuberculosis  of,  663 

—  tumours  of,  665 
Sleep  after  operations,  198 
Sloughing,  41 

—  ulcer,  34 

Smith's,  Stephen,  amputation  through 
knee,  1194 

—  Thomas,  gag  and  needles  for 

cleft  palate,  751 
Snake  bites,  203 
Snellen's  test  types,  701 
Snuffles,  87 

Sores,  hard  venereal,  73,  1058 

—  soft  venereal,  73 
Sounding  for  stone,  1014 
Spasm  of  muscles,  373 
Spasmodic  stricture  of  the  cesophagus, 

843 

—  —    of    the  urethra, 

1036 

Specula,  aural,  678 

—  nasi,  791 

Spender's  signs  of  osteo-arthritis,  355 
Spermatic  cord,  division  of,  5  78 

—  hydrocele  of,  1069 

—  —       torsion  of,  1072 

—  —       tuberculosis  of,  1077 

—  tumours  of,  1072 

—  —      varicocele  of,  1069 
Spermatocele,  1068 

Sphacelus,  41 

Sphenoidal  sinus,  disease  of,  808 
Spina  bifida,  1228 
Spinal  abscess,  1219 

—  accessory  nerve  irritation,  464 

—  cord,  injuries  of,  649 

—  —    tumours,  1226 

—  exercises,  1216 

—  meningocele,  1228 

—  theca,  aspiration  or  puncture 

of,  1226 
Spine,  bed  sores,  37 

—  caries  of,  1218 

—  coccygodynia,  1230 

—  concussion  of,  654 

—  curvature,  angular,  of,  1218 

—  lateral,  of,  1214 

—  diseases  of,  1214 


Spine,  dislocation  of,  649 

—  extension  of,  1223 

—  fracture  of,  649 

—  hsemorrhage,  hsememyelia,  653 

—  laminectomy,  trephining,  658, 

1224,  1226 

—  malignant  disease  of,  1225 

—  Pott's  disease  of,  1218 

—  railway,  654 

—  sprains  of,  648 

—  wounds  of,  649 
Spirilla,  67 

Spleen,  injuries  of,  548 

—  surgery  of,  880 
Splenectomy,  881 
Splint,  Bavarian,  250 

—  box,  646 

—  Bryant's,  1174 

—  dental,  516 

—  Dupuytren's  645 

—  Hodgen's,  638 

—  Listen's,  630 

—  Roughton's,  645 

—  Thomas'  hip-  1178 

—  -     —       knee-,  1187 

—  —       spinal,  1222 
Splints,  250 
Spondylitis,  1226 
Spondylolisthesis,  1217 
Sponges,  cleansing  of,  182 
Sprains,  264,  579,  612 
Sprengel's  shoulder,  1146 
Squint,  723 

Staphylococcus  pyogenes,  61 

—  —  causing  bone  disease,  341 
Staphylorraphy,  751 

Stasis  in  inflammation,  4 
Stenson's  duct,  wound  of,  513 
Sterilisation  of  hands,  185 

—  instruments,  181 

—  operation  area,  183 

—  sponges,  182 
Sterno-clavicular  joint,  disease  of,  1145 

—  mastoid  muscle,  contraction  of, 
734 

Sternum,  diseases  of,  835 

—  injuries  of,  531 
Stiff-jaw,  789 
Stifi-joint,  339 
Stings  of  insects,  203 
Stomach,  adhesions  of,  851 

—  after  treatment,  865 

—  bilocular,  858 

—  carcinoma,  829  j 
corrosive  fluids  injuring,  564 
dilatation  of  the  cardiac  and 

pyloric  ends  of,  860 

—  examination  of  contents,  848 

—  foreign  bodies  in,  565 

—  gastrectomy,  862 

—  gastro-duodenostomy,  863 

—  gastro-onterostomy,  863 

—  gastrorrhaphy,  861 
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Stomach,  gastrostomy,  849 

—  gastrotomy,  565 

—  hsemorrhagc  from,  857,  865 

—  hour-glass,  858 

—  perforation  of,  853 

; —    perigastric  or  subphrenic  ab- 
scess, 855 

—  pylorectomy,  861 

—  pyloric  obstruction,  856 
: —    pyloroplasty,  860 

: —    surgery  of  ulceration  of,  853 

—  washing  out,  848 

—  wound  of,  564 
Stomatitis,  755 
Stone  {see  Calculus). 
Stop-needle,  715 
Strabismus,  723 

Strangulated  hernia,  external,  926 
Strangulation  of  intestines,  internal, 
894 

Streptococcus    erysipelatosus,  pyo- 
genes, 62 
- —      —      causing  bone  and  joint 
inflammation,  342 
Streptothrix  actinomycotica,  97 

—  madurse,  100 
Stricture  of  intestines,  900 

—  of  larynx,  823 

—  of  oesophagus,  843 

—  of  rectum,  975 

—  of  urethra,  1036 
Strumous  infection,  93 
Stumps  (see  Amputation),  1142 
Stye,  703 

Styptics  for  htemorrhage,  222 
Subastragaloid  amputation,  1211 

— •    dislocation,  625 
Subclavian  aneurysm,  403 

—  artery,  ligature  of,  415 

—  vein,  ligature  of,  434 
Subcutaneous  wounds,  203 
Subdiaphragmatic  abscess,  855 
Sublingual  cysts,  731,  771 
Submaxillary  gland,  diseases  of,  770 

—  lymphatic  glands,  449 
Submental  glands,  449 
Subphrenic  abscess,  855 
Subpleural  lipomata,  836 
Suffocation,  210 
Suffusion,  530 

Sunburn,  209 
Sunstroke,  210 

Superior  thyroid  artery,  ligature  of, 
414 

Supernumerary  auricle,  730 
Supernumerary  digits,  305 

—  nipple,  1122 
Suppression  of  urine,  993 
Suppuration,  19 

—  circumscribed    formation  of 

abscess,  19 

—  diffuse,  27 

—  empyema,  28 


Suppuration,  muco-purulent,  27 

—  pustulation,  29 

—  sero-purulent,  28 

—  sinus  following,  26 

—  ulceration,  29 

Suprapubic    cystotomy,  lithotomy, 
1021 

Suprarenal  capsule  timiours,993, 1096, 
1117 

Suture  of  wounds,  189 
Sutures,  188 

—  bag,  550 

—  Bovee's  oblique  ureteral,  553 

—  Connell's,  536 

—  continuous,  190 

—  Czerny-Lembert,  551 

—  Halstead's,  191,  551 

—  in  stages,  192,  540 

—  interrupted,  190 

—  intestinal,  549 

—  Lambert's  550 

—  Maunsell's  551 

—  Murphy's  puckering  thread  for 

the  button,  559,  563 

—  nerve,  288 

—  Robson's,  Mayo,  555 

—  tendon  273 

—  Van  Hook's  implantation  su- 
ture, 568 

Swing  cradle  for  fractured  leg,  -644 
Symblepharon,  703 
Syme's  amputation,  1209 

—  staff  and  operation  for  stricture 
1042 

Symond's    tubes    for  oesophageal 

stricture,  847 
Sympathetic  inflanamation  of  eye, 
711 

—  nerve    in  neck,   excision  of, 

742 

—  injury  of,  293 

—  irritation  of,  464 
Symphysiotomy,  1122 
Symphysis  pubis  separation,  569 
Syncope  in  ancesthesia,  238 
Syndesmotomy,  or  division  of  fascia, 

-380,  1165 
Synechia,  709 
Synostosis,  331 
Synovitis,  332 
Syphilis,  73 

—  acquired,  77 

—  arterial  disease  in,  386 

—  of  bone,  350 

—  chancre,  extragenital,  79 
  —      female,  78 

_       —       male,  77, 1058 

—  Colles'  law,  74 

—  congenital,  86 

—  generalised,  80 

—  gummatous,  82 

—  inherited,  86 

—  of  iris,  81,  709 
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Syphilis  of  joints,  350 

—  marriago  after,  75 

—  para  or  post-syphilitic,  86 

—  pathology,  75 

—  periostitis,  81 

—  primary,  77 

—  secondary,  80 

—  of  skull,  88,  351,  662 

—  teeth  in  inherited,  87 

—  tertiary,  82 

—  testicle,  1078 

—  of  tongue,  763 

—  treatment  of,  by  mercury,  83 

—  by  injections  of  mercury,  86 

—  ulcers  due  to,  36 
Syringes,  cleaning  of,  183 
Syriugo-myelia,   joint  affections  in, 

359 

Syringo-myelocele,  1229 

Tabes  arthropathy  in,  358 

—  perforating  ulcer  in,  465 
Taenia  echinococcus,  165 

—  solium,  164 
TaUpes,  1198 

Tampon  for  hasmorrhage,  219 
Tapping  abdomen,  876 

—  bladder^  1020 

—  hydrocele,  1066 

—  pericardium,  841 

—  pleura,  836 
Tarsectomy,  1205 

Tarso-metatarsal  amputation,  1212 

Tarsotomy,  1205 

Tarsus,  dislocation  of,  625 

—  fracture  of,  648 
Taxis,  932 

Teale's  amputation,  119G 
Teeth,  diseases  of,  774 

—  eruption  of,  775 

—  extraction  of,  777 

—  mercurial,  87 

—  syphilitic,  87 

—  tumours  of,  779 
Teething,  775 
Telephone  probe,  500 
Temporal  artery,  ligature  of,  415 

—  bono  caries,  necrosis  of,  691 
Temporo-maxillary  articulation,  dis- 
ease of,  788 

—  dislocation  of,  517 
Temporo-sphonoidal  abscess,  671 
rendo-achillis,  bursa  under,  383 

—  contractureof,talipes  calcaneus, 

1201 

—  division    of,    when  reducing 

dislocations    and  fractures 
about  ankle,  624,  647 

—  pain  in,  1207 

—  rupture  of,  612 

—  transplantation  in  connoction 
with,  1204 


Tendon  advancement,  lengthening, 

shortening,  376,  1204 
Tendon,  diseases  of,  371 

—  dislocation  of,  274 

—  injuries  of,  292 
Tendon-sheaths,  diseases  of,  377 
Teno-synovitis,  377 
Tenotomy,  375, 1203 

—  for  squint,  723 
Teratoma,  157 

Testis,  abnormal  position  of,  1084 

—  atrophy  of,  1084 

—  excision  of,  1083 

—  heematocele,  1073 

—  hydrocele  of,  1064 

—  inflammation  of,  1074 

—  injuries  of,  578 

—  neuralgia  of,  1084 

—  retained,  1084 

—  syphilis  of,  1078 

—  torsion  of,  1072 

—  tubercle  of,  1076 

—  tumours  of,  1081 

—  varicocele,  1069 
Tetanus,  104 

Thecal  abscess,  379,  1160 
Thiersch's  method  of  skin  grafting, 
39 

Thigh,  amputation  through,  1184 
Third  nerve,  paralysis  of,  724 
Thirst  after   operations,   relief  of, 
196 

Thomas'  splint  for  hip,  1173 

—  —    for  knee,  1187 

—  —    for  spinal  caries,  1222 
Thoracic  aneurysm,  402 

—  duct,  injuries  of,  283 
Thoracoplasty,  840 

Thorax,  injuries  of  (see  Chest). 
Throat,  cut,  519 
Thrombosis,  427 

—  of  lateral  sinus,  667 
Thrush,  756 

Thumb,  amputation  of,  1168 

—  dislocation  of,  596 

—  fracture  of,  612 
Thymus,  diseases  of,  742 
Thyro-glossal  cj'sts,  tumours,  721 
Thyroid  artery,  ligature  of,  414,  417 

—  cartilage,  fracture  of,  521 

—  foramen,  dislocation  into,  GIG 

—  gland,  diseases  of,  737 

—  excision  of,  740 

—  inflammation  of,  742 
Thyroidin  for  cancer,  157 

—  after  oophorectomy,  1104 
Thyrotomy,  834 

Tibia,  diseases  of,  1195 

—  fracture  of,  638 
Tibial  arteries,  ligature  of,  426 

—      obstruction  of,  causing 
senile  gangrene,  43 
Tic,  convulsive,  463 
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Tinea  tarsi,  702 

—  tonsurans,  G58 
Tinnitus  aurium,  C97 
Toe-nail,  hypertroiDhy  of,  1209 

—  ingrowing,  1209 
Toes,  amputation  of,  1213 
Tongue,  diseases  of,  751 

—  abscess  in,  760 

—  absence  of,  758 

—  ankyloglossia,  751 

  cancer,  epithelioma  of,  765 

    —  prevention 

of,  762 

—  cysts  under,  732,  771 

—  excision  of,  767 
  glands  connected  -with,  451 

—  glossitis,  760 

—  gumma  of,  763 

—  herpes  of,  755 

—  hypertrophy  of,  758 

—  inflammation  of,  760 

—  leukokeratosis,  leukoplakia,  760 

—  macroglossia,  758 
  non-difierentiation  of,  758 

—  sarcoma  of,  765 

—  syphilis  of,  763 
  tongue-tie,  757 

—  tubercle  of,  762 

—  tumours  of,  benign,  765 

—  ulcers  of,  762 
Tonsil,  abscess,  peritonsillar,  809 

—  diseases  of,  809 

—  excision  of,  811 

—  hypertrophy  of,  810 

—  lingual,  765 

—  pharyngeal,  814= 
Tonsilitis,  809 
Tonsillotomy,  811 
Toothache,  775 
Torsion  of  arteries,  221 

  of  pedicle  of  ovarian  cyst,  llOi 

—  of  spermatic  cord,  1072 
Torticollis,  734 
Tourniquets,  216 
Toxalbumin,  48,  59 
Toxic  amblyopia,  716 
Toxineemia,  48,  59 
Toynbee's  drum,  694 
Trachea,  foreign  bodies  in,  527 

—  injuries  of,  521 

—  wounds  of,  519 
Tracheotomy,  826 
Trachoma,  705 

TraiTsference  of  tendons,  376,  1204 
Transfusion   of   blood   replaced  by 

infusion  of  saline  fluid,  212 
Transplantation  of  nerve,  289 

—  of  skin,  39 

—  of  tendon,  376,  1204 
Traumatic  delirium,  229 

—  fever,  49 

—  gangrene,  47 
Traumatism,  170 


Travelling  acetabulum,  1170 
Trendelenburg,  elevation  of  pelvis,  233 

.       operation  for  varicose  veins, 

433 

Trephining  skull,  505,  673 

—  spine,  653,  1224,  1226 
Trichiasis,  702 
Trigeminal  neuralgia,  456 
Trismus,  104 

Trochanter  of  femur,  fracture  of,  629 
Trusses,  924 

Tubercle  of  the  tibia,  transplantation 

of,  621 
Tubercles,  mucous,  81 
Tuberculosis,  89 

—  bacillus  of,  92 

—  in  bone,  343 

—  infection  by,  92 

—  of  joints,  343 
of  larynx,  821 

—  lupus,  473 

—  opsonic  index,  95 

—  peritoneum,  905 

—  of  skull,  663 

—  of  tongue,  762 

—  treatment  of,  95 

—  ulcers  due  to,  35  • 
Tubes,  EaUopian,  diseases  of,  1093 
Tubo-ovarian  abscess,  1095 
Tufnell's,     Jollilfe,   diet     scale  m 

aneurysm,  396 
Tumours,  116 

—  adenoma,  139 
_    adrenal,  993,  1096,  1117 
_    anomalies  in  clinical  course  of 

malignant,  145 

—  of  blood  vessels,  436 

—  carcinoma,  141 

—  cartilaginous,  364 

—  causation,  117 

—  chloroma,  137 

—  classification  of,  117 

  clinical  course  of,  120 

_    connective  tissue,  122 

—  cysts,  159 

  development  of,  116 

  dissemination  of,  121 

_    endothelioma,  185 
_    epithelial,  137 

—  fatty,  124 

—  fibrous,  122 
_    glandular,  139 
_    glioma,  127,  717 

—  imiocent,  120 

—  of  lymphatics,  447 
  malignant,  128,  141 

—  melanotic,  137 

—  mucous,  125 
_    of  muscle,  126 
_   myeloid,  myeloma,  133 

—  of  nerves,  126.  466 

—  osseous,  364 

—  papilloma,  137 
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Tumours,  phantom,  9G0 

—  psammoma,  137 

—  recurrence  of,  121 

—  rodent  ulcer,  153 

—  sarcoma,  128 

—  secondary  changes  in,  121 

—  suprarenal  capsule,  998,  1096, 

1117 

—  teratoma,  157 

Tunica  vaginalis  and  hernia,  922 

—       testis,  aSections  of, 

1064 

Turbinal  bones,  disease  of,  796 
Tympanites,  883 
Tympanum,  684 
Typhlectomy,  890 
Typhlitis,  906 

Typhoid  fever,  bone  and  joint  afiec- 
tions,  343 

—  —       intestinal  perforation 

in,  904 

—  —  surgical  complications 
of,  112 


Ulcee,  perforating  465 

—  rodent,  153 
Ulceration,  29 
Ulcers,  varieties  of,  34 
Ulna,  diseases  of,  1156 

—  dislocation  of,  592 

—  fracture  of,  607 

—  tumours  of,  1156 
Ulnar  artery,  ligature  of,  419 

—  nerve,  injury  of,  292 
Umbilical  hernia,  953 
Umbilicus,  diseases  of,  959 
Undescended  testis,  1084 
Ungual  exostosis,  1209 
Union  of  fractures,  245 

—  of  intestine  549 

—  of  wounds,  170 
Unna's  dressing  for  ulcers,  37 
Ununited  fracture,  252 

Upper   extremity,    amputation  of, 
1148 

—  —      diseases  of,  1145 

—  —       dislocation  of,  583 

—  —       fractures  of,  597 
Upper  jaw,  fracture  of  515 

—  —    tumours,  781 
Urachus,  persisting,  959 
Uranoplasty,  750 
Ureter,  diseases  of,  997 

—  examination  of,  981 

—  injuries,  568 

—  operations  on,  568,  999 

—  stone  in,  998 
Uretero-vaginal  fistula,  576 
Urethra,  female,  diseases  of,  1088 

~  —       foreign    bodies    in,  | 


Urethra,  male,  calculus  in,  1012 

—  —    catheterisation  of, 
—  1049 

—  —    deformities  of,  1032 

—  —    diseases  of,  1033 

—  —    foreign  bodies  in,  579 

—  —    injuries  of,  572 

—  —    stricture  of,  1036 
Urethral  abscess,  1044 
Urethritis,  1033 
Urethrocele,  female,  1089 
Urethrometer,  1039 
Urethrotome,  1041 
Urethrotomy,  external,  1042 

—  internal,  1041 

Uric  acid  calculi,  deposits,  1000 
Urinary  abscess,  1044 

—  calculus,  1000 

—  deposits,  1000 

—  fistula,  1045 

—  organs,  diseases  of,  981 
Urine,  blood  in,  1054 

—  examination  of,  981 

—  extravasation  of,  1046 

—  incontinence  of,  1053 

—  retention  of,  1047 

—  suppression  of,  993 
Uterus,  cancer  of,  1114 

—  anticipation  of,  1108 

—  examination  of,  1106 

—  displacement  of,  prolapse,  1105 

—  hysterectomy      for  cancer, 

abdominal,  1116 

—  hysterectomy      for  cancer, 

vaginal,  1115 

—  hysterectomy  for  fibromyoma, 

nil 

—  inflammation,  1108 

—  myoma,  126, 1109 

—  pregnant,  injuries  to,  579 

—  —       operations  on,  1118 

—  sounding,  1107 
Uveal  tract,  diseases  of,  700 
Uvula,  bifid,  750 

—  disease  of,  773 

Vaccination,  60 

Vagina,  abnormalities  of,  1091 

—  diseases  of,  1092 

—  foreign  bodies  in,  575 

—  injuries  of,  575 

—  preparation  of,  for  operation, 
1107 

Vaginal  hernia,  957 

—  hysterectomy,  1115 
Vaginitis,  1092 

Van  Hook's  method  of  uniting  the 

ureter,  568 
Varicocele,  1069 

—  of  labium,  1087 
Varicose  aneurysm,  280 

—  ulcer,  35 

—  veins,  431 


1260 


INDEX. 


Varix,  aneurysmal,  280 

—  arterial,  438 

Vas  deferens,  division  of,  578 
Vaulb  of  skuU,  fracture  of,  478 
Veins,  diseases  of,  427 

—  entrance  of  air  into,  283 

—  injuries  of,  282 

—  ligature  of  special,  433 

—  thrombosis,  427 

_  —        septic,  54,  430 

—  varicose,  528 
Vena  cava,  wounds  of,  534 
Venereal  infection,  70 

—  sore,  77,  1058 

—  warts,  470 
Venesection,  435 
Venous  hsemorrhage,  225 

—  nsevus,  437 

—  sinuses,  thrombosis  of,  667 
Ventral  hernia,  958 
Ventrifixation  of  uterus,  1105 
Verrucee,  470 

Vertebral  artery,  ligature  of,  417 
Vertigo,  auditory,  697 
Vesico-intestinal  fistula,  1011 

—  vaginal  fistula,  575 
Vesiculse  seminales,  tuberculosis  of, 

1023 

Vicious  union  of  fracture,  256 

Villous  growths,  137 

Viscera,  abdominal,  injury  of,  537 

—  protrusion  of,  542 

—  rupture  of,  538 
Vision,  acuteness  of,  707 

—  disturbance  in  brain  injuries, 
491 

Vitreous,  diseases  of,  718 
Volvulus,  894 

Vomiting,  relief  of,  after  operations, 
198 

Von  Recklinghausen's  disease,  12/, 

  —    of  bone,  363 

Von  Volkmann's  contracture,  374 
Vulva,  diseases  of,  1086 

—  injuries  of,  574 
Vulvitis,  1086 


Wallerian  degeneration,  284 
Wardrop's  operation  for  aneurysm, 
397 

Warts,  137,  470,  1164 

—  venereal,  470 
Warty  tumours,  137 

Washing  the  hands  and  skin,  185 

—  out  the  stomach,  848 
Wax  in  ear,  683 
Wobbed  fingers,  1160 
Wens,  163,  472,  060 
Wheelhousc's  urethrotomy,  1043 
Whitehead's  operation  for  removal  ol 

tongue,  707 
Whitlow,  1160 


Wille's  method  of  wiring  fragments, 
254 

Wire  for  sutures,  189 
Wiring  the  patella,  636 

—  fragments  in  fracture,  254 
Witzel's  method  of  gastrostomy,  851 
Wool,  antiseptic,  for  dressings,  181 
Wounds,  170 

—  antiseptic  measures  for,  177 

—  aseptic  measures  for,  181 

—  cleansing  of,  193 

—  closure  of,  189 

—  contused,  204 

—  diphtheria  of,  108 

—  drainage  of,  193 

—  dressing  of,  195 

—  gunshot,  199 

—  haemorrhage  from,  211 

—  healing  of,  170 

—  incised,  198 

—  infected,  poisoned,  septic,  201 

—  lacerated,  198 

—  prevention  of  septic  inflamma- 

tion in,  177 

—  punctured,  199 

—  repair  of,  170 

—  subcutaneous,  203 

—  suture  of,  139 

—  treatment  of,  176 

—  varieties  of,  198 

Wright's  treatment  of  furunoulosis, 

468 

    tuberculosis, 

95 

Wrist,  amputation  of,  1159 

—  disease  of,  1158 

—  dislocation  of,  595 

—  excision  of,  1159 
Writer's  cramp,  373 
Wryneck,  734 


Xerostomia,  727,  757 
X  ray  apparatus,  582 

—  burns,  209 

—  localisation,  582 

_    treatment,  lupus,  475 

    ringworm,  658 

    rodent  ulcer,  157 

—  photograph  showing  bullet  in 

skull,  501 

  Charcot's  disease,  358 

  chronic  osteomyelitis,  325 

  chronic  periostitis,  318 

_    CoUes'  fracture,  608 

_    congenital  dislocation  of  hip, 

1181 

—  dislocation  of  radius,  595 
_    exostosis  of  femur,  365 
_      humerus.  360 

—  foreign  bodies  in  oesophagus, 

524 
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ay,  photograph  showing  fracture 
through  neck  of  foniur,  626 
fracture  through  the  lower  third 

of  the  femur,  630,  631 
separation  of  the  lower  epiphysis 

of  the  feniur,  682 
fracture  through  the  neck  of 
humerus,  601 

—  with  separation  of  the 

great  tuberosity,  602 

—  of  the  metacarpals,  612 

—  of  patella,  637 
greeustick  fracture  of  radius,607 


X  ray,   photograph   showing  loose 
cartilage  in  knee,  389 

—  myeloid    sarcoma    of  tibia, 

368 

—  needle  in  foot,  583 

—  spinal  curvature,  1215 

—  spiral  fracture,  243 

—  stone  in  bladder,  1016 

—  stone  in  kidney,  982 
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Yeaesley's  drum,  694 
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^  ophthalmology 
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By  Eustace  Smith,  M.D.,  F.R.C.P.,  Physician  to  the  King  of  the  Belgians, 
and  to  the  East  London  Hospital  for  Children.  Sixth  Edition.  6s. 

On  the  Natural  and  Artificial  Methods  of  Feed= 

mg  Infants  and  Young  Childi-en.  By  Edmund  Cautlet,  M.D.,  Physician 
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I\R.S.,  and  C.  S.  Tomes,  M.A.,  F.R.S.    Fourth  Edition.    289  Engravings! 

Practical  Treatise  on  Mechanical  Dentistry. 

g^^=^=^:&s^-^s^rs 

Decay  in  Teeth:    an   Investigation   into  its 

SndSti^ort^^^-  ^™  /m.D.,  D.Sc.;"DiR.S 

A  Manual  of  Dental  Metallurgy.   By  Ernest  A 

Smith,  Assay  Office,  Sheffield.    Second  Edition.  1.^  lllustititr  Gs!  6^ 

Dental  Materia  Medica,   Pharmacolo2*v  and 

'        J   ^  ^  CHURCHILL-——™-^ 


Tropical  Diseases  ^  Dermatology 
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^    Ss  0720,000  Consecutive  Cases  and  a  Formulary.    By  Du.ca.  E. 
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